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PREFACE TO NINTH EDITION 


ER thirty-three years, in which he devoted himself to his Textbook, Dr. Frederick 
Price has resigned the editorship to another. The new editor and all the con- 
utors wish to express their sympathy for him in his recent long and serious 
iss and their wish that good health and happiness may be restored to him in his 
rement. We hope that we have succeeded in making the new edition worthy of 
tish medicine and of Dr. Price. 

The purpose and scope of the book remain the same as when it was originally 
ceived, namely, the presentation of a comprehensive survey of the practice of 
dem medicine in the form of a textbook, each subject being dealt with in an 
intially practical manner, prominence being given to diagnosis, prognosis and 
itment. It is our hope that the book will be of service alike to dinic^ teachers, 
i'sicians, general practitioners and students. 

Since the last edition appeared we have to record with deep regret the death of 
r colleagues Dr. Charles R. Box, Dr. Geoffrey Evans, Dr. A. E. Gow, Lord Horder, 
ofessor R. H. A. Plimmer and Mr. Charles Donald, whom we looked forward to 
ilcoming here as a new contributor. Mr. Donald had completed his articles on 
^te Intestinal Obstruction, Appendicitis and Acute Peritonitis and they appear 
the present edition. IVe feel that they are a better monument to bis accomplish- 
ents and to his untimely death than any words of ours. 

We wish to thank the many contributors to earlier editions who very generously 
Pote to say that they thought current teaching and opinion in our medical schools 
'u!d be expressed better by younger men with charge of beds in our teaching 
wpitals. Accordingly many new names appear in the list of contributors and we 
rtend a most cordial welcome to Dr, E. R. Boland, Dr. R. R. Bomford, Dr. Wallace 
Pigden, Professor R, B. Hunter, Mr. Ambrose King, Professor B. G. Maegraith, 
r* Brian Russell, Dr, G. A, Smart and Professor Clifford Wilson. 

It Is a pleasure to state our indebtedness to a number of colleagues who have 
dped us in making the new edition. We are especially grateful to Dr. Eirian Williams 
pon whom the work of checking the proofs has mainly fallen. His devotion to 
ita arduous task 'was equalled only by that of Mr. A. E. Gray of the Oxford University 
whsi wwt. chased the, hvKdew the, hwt also comphed the 

iiirc indax. For the courage, patience and kindness with which they have carried 
lit their secretarial duties it is a pleasure to thank Miss Helen Michie, Miss Jean 
iajer and Miss Naomi Wrigh' ' our distinguished contributors who have lavished 
icir time and tlieir learning in producing this unique compilation of modem know- 
Jigc we wish to c.\prcss our ■warmest gratitude and appreciation. For a great deal 
t help cordially given and also for much forbearance we have to thank our publishers 
nd printers. ^ 


WinTccjiAPEi., E.1 
Apnl 1956 


Donald Hunter 
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SECTION I 


INFECTION 

Of the three main varieties of disease, infective, degenerative and neoplastic, infective 
is perhaps the commonest. It is certainly of such frequent occurrence and exhibits 
so much variety that a brief general account of its origins and nature should precede 
those of its individual manifestations. 

Infection is defined as the successful invasion of the tissues by micro-organisms. 
“ Infective ” is an adjective applicable to any such process : “ infectious ”, ^though 
used by some writers in the same broad sense, is so often used to denote ready com- 
municability that it is better restricted to this meaning. The micro-organisms re- 
sponsible belong for the most part to the vegetable kingdom (bacteria) although some 
to the animal (protozoa), and are the smallest and most primitive forms of life known. 
It may seem strange that man, tlie most complex and highly developed of creatures, 
should be subject to attack by those at the other extreme of the scale of development. 
It appears less so when one remembers that the principal function of bacteria is to 
cause the decomposition of dead animal and vegetable material, so releasing their 
constituents for mrther use by other living things. In view of this it is not so sur- 
prising that some bacteria have evolved the capacity to attack living tissue as well 
as dead, and have so become ** pathogenic 

The stage reached in this evolutionary process %'aries in different species. Some 
are “ obligatory pathogens ”, incapable of existence in the body except as causes of 
disease : such are the virus of small-pox and the bacilli causing tuberculosis and 

S plague. There are other highly pathogenic species to which this aefinition does not 
because they may be found in “ carriers ” : these are individuals who have 
y recovered from an attack of the disease and are in any case immune to it, 
but have failed to rid themselves of the micro-organism. Other bacteria are only 
** facultatively ” pathogenic : these include species inhabiting exposed surfaces of 
the body and the alimentar)’ tract, where they normally lead a purely ” saprophytic ” 
existence — /.e., they multiply in secretions, dying superficial epithelial cells and food 
residues wthout invading the tissues or causing any harm. In certain circumstances, 
particularly if they gain access to other parts of the body, such bacteria may assume 
pathogenic aedvity. 

Another commonly used term requiring definition is *‘ virulence ”. This is used 
of pathogenic species to denote the degree of their capacity to produce disease, and 
It may be measured in terms of the numbers of bacteria required to establish infection 
or to produce fatal infection. Thus the minimum nximber of hemolytic streptococci 
^ith which a mouse must be inoculated to cause death may be millions or only about 
five. Virulence in this species U subject to rapid change, and an increase is caused 
^ transference from one host to another, and particularly by a series of such transfers. 

I he same effect operates, although less strikingly, in other species : apart from this, 
greater or lesser degrees of virulence may be an inherent property of indii’idual 
within a species (the term *' strain ” is used to denote an indiridual example 
'f a micro-organism, and is often kno>vn by the name of the patient in whom it ^vas 
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the nature of which will be considered shortly, is all important There are many 
diseases, such as the common childhood fevers, chicken pox, measles and mumps, 
which almost t\ eryone must acquire on first exposure to infection, regardless of any 
other factor whatever speafic immunity, usually permanent, follows The degree 
of immunity — for this may sometimes be relative and not absolute — is a factor m 
connection with all infection, but it is often overshadowed m importance by others 
Indeed many examples of bacterial infection would not have occurred at all had there 
not been some other condition predisposing to it Examples of these are the following 
Injury — The interior of the body is normally free of bacteria, and some parts 
are ill equipped to deal with them Perhaps the most defenceless tissue is the surface 
of the central nervous system hence when the base of the skull is fractured, and 
bactena from the naso pharynx are enabled to enter, meningitis, almost always due 
to a pneumococcus, commonly results Similarly a perforatmg wound of the abdomen 
IS followed by peritonitis due to the escape of intestinal bacteria Any wound is 
liable to be contaminated with bactena from the skin or from the outer world, and 
much of Its treatment is directed to preventmg the infection which may otherwise 
result 

Fluid retenUon — Another purely mechanical cause of infection, although usually 
brought about in quite different ways, is obstruction to the escape of some fluid with 
resulting stagnation The urinary tract affords the best examples of this retention 
m the bladder due to prosutic enlargement or in the renal pelvis due to constnction 
of the ureter is eventually followed by infection, and although this may be eliminated 
for the time bein^ by treatment it will regularly recur unless the obstruction is relieved 
Retained bronchial secretion m broncmectatic cavities is inevitably infected for the 
same reason 

MalnutTitioTt — A generally ill nounshed person is there^ rendered more sus 
ccptible to many infections, and particularly to tuberculosis There are more specific 
forms of malnutrition , deficient of vitamin A leads to metaplasia of the epithelium 
of the air passages, which in its turn predisposes to infection In a sense, malnutrition 
may be local, toe effect of an inadequate blood supply thus orculatory stasis is the 
underlying cause of a varicose ulcer and pressure, producing ischsmia, that of a 
bedsore 


Other diseases — ^There are many examples of diseases predisposing to others of 
an infective nature Diabetes roelUtus, cirrhosis of the liver and silicosis predispose 
to tuberculosis, and hydrsmic nephritis to pyogenic infections of serous cavities 
Infecuon, often taking the fonn of broncho pneumonia, is a common terminal event 
in many progressive and incurable conditions, and is parUcularly liable to develop 
m old people immobilised in bed, as for the treatment of a fractured femur 

,1 of granufar leucocytes in 

the blood, which ocr^ionally follows ihe use of certain drugsT deprives the body of 
a defence whereby Its bartenal inhabitants arc evidently kept in check since they 

r^oval of those ceuses. ,heo po..bfe. 


RESULTS OP BACTERIAL INFECTION 

anatomist, and a text^rof^Mtho!*" the province of the morbid 

foMowing account suffices onfv to ^ should be consulted for their details The 
fnjtamma'ion is the first result of ^ elsewhere m this book 

ctenal invasion, and its cardinal feature are tb® 
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dilatation of capillaries and the escape from them of fluid and leucocytes. In con- 
nective tissue the inflammatory cedema so produced is known as cellulitis ; in a serous 
cavity the result ^vUl be an effusion ; in a mucous membrane the result is catarrh, 
the most obvious effect, apart from swelling, being an increased flow of secretion. ^ 

Some forms of i nflamm ation proceed to tissue destruction. This is of two priu- 
dpal kinds, necrosis, or death of an area of tissue, which may be caused by poisonous 
bacterial products or indirectljr, as in sj^hilis, by vascular changes reducing the 
blood supply, and suppuration, in which tissue is liquefied and the cavity so formed 
occupied by pus, a fluid containing mainly dead leucocytes and bacteria. 

Infection may remain localised, or may spread in any of three ways, by direct 
tissue continuity, via lymphatics or via the blood. The presence of certain types of 
bacteria in the blood is called septiccemia ; in p^cemia, fragments of infected clot froui 
veins bordering the focus of infection escape into the circulation and cause septic 
infarcts elsewhere. Bacteriamia is a term used to denote the presence of bacteria 
in the blood when this is of not such grave import. It is a constant and merely inci- 
dental feature of typhoid fever, occurs in most patients \vith cerebrospinal fever^ 
and in severe cases of lobar pneumonia. A transient bacteriamia has been sho^vn to 
result even from such simple operations as dental extraction and tonsillectomy, 

THE RESPONSE OP THE BODY TO INFECTION 

The body has Uvo means of repelling bacterial invasion which to a large extent 
are interdependent One is by the activity of leucocytes and other phagocytic cells 
wWch ingest and may destroy the micro-organisms. The other is by the formation 
of aniiboaies : these are globulins found In the plasma which have a specific action on 
bacteria or their products. In this connection a distinction has to be drawn beUveen 
ttto different kinds of infection. In one, of which the best examples are ^phtheria 
and tetanus, the bacteria form a potent exotoxin — i.e,, a toxin or poison which is 
discharged by the growing bacterium into its surroundings and is carried to parts 
of the body where it causes damage remote from the focus of infection. The whole 
of the damage to tissue in these diseases is caused by this toxin, and the response of 
the body is the formation of an antibody, antitoxin, which neutralises this. Most 
bacteria form no such toxin, although they contain an endotoxin which is liberateij 
when they^are d^trqyed : these jirnduee tbeir effects directly hy their 
multiplication in inferted tissue. Infection due to such bacteria extends much mor^ 
widely, and is sometimes described as invasive in contradistinction to the localised 
exotoxin-forming type, ^ The response to such infection is the formation of anti*, 
bodies with a dirert action on the bacteria themselves : these are agglutinin, which 
clumps and immobilises them — an important factor in checking spread — opsonin, 
which enables phagotytes to attack them, and bacteriolysin, wliich can actually caus^ 
their dissolution. 

Antibodies act only on the bacteria in response to which they are formed. Theii- 
development is an essential factor in natur^ recovery, and subsequent immuni ty 
depends on their continued presence in the blood. 


IMMUNISATION 

Specific immunity haring this basis not only results from an attack of the disease 
put may be produced artificially with much less disturbance or none. Artificial 
umnunisation is of tv.’o kinds : 

Passive . — This is the administration of serum, either of an immune human being 
or, more commonly, of an animal rendered highly immune by the second of,these 
mcAods. The necessary antibody is thus supplied ready-made, and th^temi “ pass- 
ive denotes the fact that the redpient takes no part in its fnrm'»tionT This is an 
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emergency measure, and its effect is of short duration, the extraneous globulin intro- 
duced being lost, as are other labile consutuents of the body, within a short time. 
It may be used in either prevention or treatment. Its preventive use is certain of 
effect when the serum is one containing antitoxin. This type of antibody is accurately 
measurable and its unit is the subject of an Intemationjil Standard. An adequate 
dose of diphtheria or tetanus antitoxin protects absolutely against these dise^es for 
aliout 10 to 30 da)’3, according to the amount given. Antitoxic sera are less consistently 
effective in treatment because they cannot repair damage already done by toxin to 
susceptible tissue cells, but they adiieve their purpose if given early, before this 
damage is too extensive. Antibacterial sera have been used almost exclusively for 
the treatment of established infection, and arc in general less effective, although the 
antipneumococcal scrum formerly used in pneumonia was an exception. It so 
happens that most infections originally treated in this way are now amenable to 
chemotherapy. 

/Iclfce.— *rhe object of active immunisation is to stimulate specific antibody 
formation by the recipient : when this process has been initiated, it continues as it 
docs after a natural attack of the disease, although usually not for so long. The only 
stimulus which will serve is the toxin or the micro-organism itself, according to the 
class to which the infection belongs, and cither must be rendered relatively harmless 
before it can be injected. Toxin can be rendered harmless without loss of immun- 
ising capacity by conversion to toxoid, and diphtheria and tetanus toxoids are used, 
the ^rmcr in several different forms, for active immunisation against these diseases. 
For invasive infections, the micro-organism must be used. It can be rendered harm- 
less by being fint killed by heat or chemical treatment (typhoid vaccine), by being 
deprived of virulence by prolonged anifidal cultivation under abnormal conditions 
(D.C.G. vaccine for tuberculosis) or by habituation to growth in another animal 
8p€ci« (vaccination against small-pox affords an example of this). Whether dead 
or living but " attenuated" by eiiner of these processes, it elicits a reaction similar 
to that of the natural disease, antibody being formed. The resulting protealon against 
some diseases, including small-pox, is absdute for several years : in connection with 
others it can only be said that tne likelihood of developing the disease is substantially 
reduced. 

These methods arc not applicable to all infections. Some, like chicken-pox, are 
not worth pmenting ; for others, either because a variety of immunologicalJy distinct 
micro-organisms can cause them, or because no technique for preparing a harmless 
but effective vaccine has jet been devised, vve arc unable to produce immunity. 
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and doubling the dose each time until a therapeutic quantity is reached ; the principle 
of this method is that free antibody is progresswely neutralised until, by the time a 
large dose of serum is given, none is left to combine with it. 

The risk involved in sensitisation affords a strong reason for not administering 
therapeutic serum of animal origin except for clear indications, although the highly 
refined antitoxic sera now available, consisting largely of antibody globulin, are 
certainly less dangerous than the cruder products of tiie past. Whenever foreign 
serum is administered, adrenaline and a hypodermic syringe should be instantly 
available, and 1 ml. of a 1 in 1000 solution should be injected forthwith if signs of 
shock develop. 

Serum sickness is a delayed and much less serious effect of administering foreign 
serum, and is believed to be due to reaction between antibody formed to it and the 
small amount of foreign protein still drculating at this stage. The usual time of 
onset is about the eighth day after injection, and the features are urticaria with itching 
and moderate fever, sometimes with swollen and painful joints. Only symptomatic 
treatment is necessary. 


ALLERGY 

Allergy was defined by von Pirquet, who oJined the word, simply as “ altered 
reactivity”, and to accept this definition is to condone an indiscriminate use of the 
term which has rendered it almost meaningless. Confusion would be avoided if 
its use were more restricted : the following are two distinct phenomena to which 
the term definitely applies. 

Saeterial allergy. — In various microbic Infections and parasitic infestations the 
tissues become sensitised to the causal agent of the disease, and react to it, or to an 
extract of it, with inflammation and cedema. The change responsible is in tissue 
cells, and is not dependent on the presence of an anybody in the blood : thus although 
anaphylactic sensitivity is transferable from one individual to another by serum, 
allergic is not. The usefulness of this state in resisting infection is the subject of 
very divergent views ; it is certainly distinct from immunity, although degrees of 
both may co-exist. Its usefulness to the physician is indisputable, since it is the 
basis of diagnostic tests, the best known of which is the tuberculin reaction. There 
are similar tests for the diagnosis of undulant fever, glanders, lymphogranuloma 
inguinale, hydatid disease and trichiniasis. 

Some authorities take the view tiiat a reaction of this type may be the basis of 
naturally occurring disease ; rheumatic fever, for example, is regiutied by some as 
representing an allergic reaction to the hiemolytic streptococcus or its products. 
Some forms of nephritis and even pneumonia have been credited with a similar basis. 
It is much easier to postulate such an origin for a disease than to prove it. 

^ All^gy to inanimate foreign material . — A common variety of asthma and some 
skin diseases appears to be the result of sensitisation to elements, usually proteins 
and often of animal origin, amtained in foods, dust, etc. ; the responsible material 
can be identified by skin tests with extracts. SensitiWty to drugs may be of the same 
nature.^ Comparatively simple chemical compounds are incapable of acting alone as 
the inciting agents of such reactions, but they can do so when they combine with 
plasma protein ; a substance which, when combined with a protein, confers such 
specificity on it is known as a haptene. PenicilUn, to which such reactions are being 
seen \vith increasing frequency, is known to circulate in the blood partly in such a 
combined form. 
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ANTIBIOTICS 

Antibiosis, the antithesis of symbiosis, may be defined in broad terms as the 
formation by one living thing of a substance detrimental to another. The word is 
used chiefly in reference to'such antagonism within the plant Ungdom and more 
particularly of relationships between species of micro-organisms, both bacteria and 
fungi. That some micro-organisms produce substances antagonistic to the growth 
of others has been -well recognised for over 70 years, the first observation on this 
subject having been made by Pasteur himself. Many attempts were made during 
this period to exploit such products in therapeutics, wth little success, owing chiefly 
to the gross impurity of materials used. The first antibiotic to be purified 
and shown to exert a systemic as well as a local action w'as gramicidin 
(tyrotbricin), isolated from BactUus brevit by Dubos of New York. The example 
set by his work was largely responsible for the isolation and therapeutic study of 
penicillin and hence indirectly for the further developments of which this chapter 
IS an account. 


PENICILLIN 

Penicillin, the product of a green mould, Penicillium noiatum, was discovered by 
Fleming in 1929. EarW attempts at purification failed, and it was not until 11 years 
later that Florey and Chain overcame the dilficulties imposed by the instability of 
the natural product, and extracted from cultures material suitable for experimental, 
and later clinical, study. The properties thus revealed were so astonishing that 
immense eiTorts were concentrated during tho latter part of the War of 193^1945 
on produdng enough penicillin for the treatment of battle casualties. Supplies 
became adequate for this purpose in 1944, and dvJliao use was also expanded until 
a free market was established m 1946. 
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(growth preventing), pemallm is actively bactericidal (lethal) Like them, however, 
It can exert this action only on multiplying bacteria, the more rapidly multiplying 
the better This explains the dramatic effect of both forms of chemotherapy on 
acute infections, and their lesser efficacy in the treatment of chronic infections and 
carrier states These facts indicate that pemalUn, like the sulphonamides, arrests 
some vital process in bactenal metabohsm, the precise mechanism is not }et known 
The action of penicilUn is unique in bemg exerted fully m any environment found 
in the body , that of many antiseptics, as is well known, is dimimshed in the presence 
of various body fluids, and even that of the sulphonamides is neutnhsed by sub- 
stances occurring in pus There are no such bmitations to the action of penicillin ^ 
unless Its environment is such as actually to destroy it (as by acid in the stomach Qr 
bactenal enzjmes in the lower bowel) its antibacterial power is constant 

Susceptibility to the action of pemcillm vanes very w idely among different bactenal 
species It follows that only those infections due to more susceptible bactena are 
suitable for treatment, and that the nature of the infection should preferably be know’n 
before treatment is begun This may be self evident, as m gonorrhoea or carbuncle , 
in conditions such as pneumonia, septicaemia or menmgitis it probably \vill not and 
specimens for bacteriological examination should alwajs be obtained before treatmcAt 
is begun 

The following table gives a list of the principal pathogenic micro-organisms 
classified m the hitherto conventional manner as sensitive or resistant to penicillin 


Sensitive 

Gram negative coca 
N gonorrhaa 
N meiiwgiUdu 


Gram-positue cocci 
Strep pyogenes 
Staph aureus 
Slr^ ptMimcmcc 
„ vmdans 
Gnm-positivc bacilli 
B ant hr acts 
C diphthcrtev 
Clostridia {icelchii, etc ) 
SpirochTtcs 
T pallidum 
T tineenti 

L tetcToliftmorrhagia 
IVIiscclhneous 

Fust^onnis and related organisms 
Actinomyces 

Streptohacillus moniliformis 
Erynpclothnx rhusiopathia 
Ornithosis \arus 


Resistant 

Strep fceealis 

Gram-negative bacilli generally, in- 
cluding the whole of the genern 
Hitmophihts, Dactmum, Salmonellet^ 
Shigella, Pseudomonas, Proteus, Bru^ 
cella and Pasteurella 

Myco tuberculosis 

Veasfs and moufds 

Viruses generally 
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1 unit per ml. The foUowing is a list of important species In order of diminishing 
susceptibility. 


N. gonorrk(X(S . . 
Strep, pyogenes 
Staph, aureus . . 
Cl. toelchti 
H. influenza . . 
Strep, faealis . . 
Proteus vulgaris 
Salm. typhi 
Bad. colt 
Shigellas 
Ps. pyocyanea . . 
Myco. tuberculosis 


Approximate eorxentraUon of 
pemctlUn in units per ml 
required to inhibit grozoth 

. . 0 002-0 005 

.. 0 01 
0 02 
. 0-1 
. . O-S-5 0 

.. 2 0-5 0 

.. 80 
.. 50-200 

.. 30 0->100 0 
>100 
>1000 
>1000 


The importance of recognising these grades of susceptibility is that in certoin situa- 
tions a veiy high local concentration of penicillin can be attained, which is^ capable 
of destroying bacteria ordinarily classeo as resistant. Thus, intrathecal injection 
will produce in the cerebrospinal fluid a concentration adequate for the treatment 
of meningitis due to H. influenza. The same is true of the urinary tract : penicillin 
is excreted in the urine in high concentration, and may cure an infection due to any 
organism inhibited by 50 units per ml. or less. 

Although the susceptibility of some bacterial species is constant within narrow 
limits, in others it varies from strain to strain. ^ This is particularly true of staphy- 
lococci, %\hich sometimes possess naturally a high degree of resistance. Variations 
in susceptibility are also seen among strains of Strep, viridans and Actinomyces. It 
is often advisable to test susceptibility in the laboratory before embarking on treat- 
ment, if only to decide on dosage. Sometimes the result with a staphylococcus will 
indicate that treatment is likely to be useless. 

The clinical indications for the use of penicillin are too numerous to be detailed 
licrc, and frequent references to them will be found in the chapters on individual 
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intervals, which is now more common practice than giving smaller doses at short 
intervals, produces wide fluctuations in the blood level, alternating with periods 
during which an effective level is absent. This is at least theoretically undesirable in 
some conditions, but the high levels immediately following a dose are believed to 
promote diffusion into tissue fluids in areas of inflammation and particularly into 
isolated foci of infection: in these, penirillin persists much longer than in the 
drculation. 

AVhen a continuous effect is required, a different form of penicillin may be pre- 
ferred. The lustory of “ repository ** preparations, from the injection sites of which 
the drug is slowly absorbed, began tvith the suspension of soluble penicillin in an oil 
medium, but made a great advance with the introduction of procaine penicillin, an 
equimolecular compound of the two substances which has a much lotver solubility. 
This is usually administered as a watery suspension, and although the size and shape 
of the crystals determine their rate of solution, which can also be further delayed by 
suspending them in oil, a dose of 300,000 units of any such preparation should main- 
tain a therapeutic concentration in the blood for at least 24 hours and will often do 
so for longer. The maximum concentration is reached wth such preparations in 
about 4 hours and is much lower than that produced by sodium penicillin. For still 
more prolonged effects — extending even to several weeli after a large dose — prepara- 
tions of N, N'dibenzylethylenediamine dipeniciltin may be used. 

Another method of prolonging effect, but more often used to sustain a higher 
blood level than die dosage would otherwise produce, is to administer a substance 
which impedes renal penicillm excretion. Those used successively have been sodium 
p-aminohippurate, 4’ - carboxyphenyl-methane • sulphonanilide (Caronamide), and 
probenecid (Benemid) : the latter is now usually prwerred. 

Oral administration is an alternative particularly suitable for young children, and 
may be used in adults if the infecting organism is highly sensitive and the condition 
not dangerous. \\Tien penicillin is swallowed, much of it is destroyed by the gastric 
acid, and thereafter absorption is erratic and incomplete; even in patients with 
achlorhydria only a variable amoimt, not often exceeding one-fifth of the dose, appears 
in the urine. Various special forms of penidllin manufactured for this purpose have 
little of the advantage claimed for them : recent observations have shown that simple 
tablets of soluble penicillin, possibly including a buffer, are absorbed as well as 
anything else. They are better absorbed if taken before meals than after. 

It is dlfficailt to lay down, any general rule about the duration of treatment, except 
that it should be continued until ^e infection is overcome. The duration varies from 
a few hours for gonorrheea to 6 weeks or more for subacute bacterial endocarditis. 
The subsidence of fever is often the surest guide, but is not infallible. A recurrence 
may take place if treatment is stopped too soon after the temperature falls; this 
often occurs in pneumonia and acute streptooiccal throat infections. The explana- 
tion of such recurrences is that penicillin destroys most of the micro-organisms before 
the ordinary immunity mechanism has come into play; a few sur^avore will thus 
multiply without restraint and the attack is repeated. 

Local administration . — If the site of infection is an accessible surface or body 
cavity, local administration may be indicated, either alone or combined with systemic. 
Technique is all-important, and must be such as to secure persistence of effect- 
Thus skin infections or superficial w’ounds or bums may be treated with a cream 
made up with a suitable base from which penidllin is slowly liberated and absorbed. 
Infections of the nose and naso-pharjmx, induding carrier states, are susceptible to 
the action of a snuff containing 5000 units of calcium penicillin per gramme of sulpha- 
thiazole. Mouth and throat infections can be treated by the continuous su^ing of 
penidllin p^tUles, preferably in a gelatin b:ae. Inhalation of a solution is useful 
for certain infections of the bronchi. Lamellx or solution frequently instilled are 
used in conjunctiritis. 
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Closed body cavities afford special opportunities for effective treatment ; a solution 
can be injected into them which will exert not only a prolonged and powerful local 
effect, but even a systemic one if the dose is large enough, since slow absorption 
takes place through inflamed serous and other surfaces Such injections may be 
made into inflamed serous sacs, joints and abscess cavities generally Intrathecal 
injection may be indicated m meningitis 10,000 units daily by this route will main- 
tain a cerebrospinal fluid concentration adequate for the treatment of susceptible 
infections Some authonties now prefer to enable penicillin to traverse the blood- 
brain barrier by giving very large ana frequent doses intramuscularly, such as 2,000,000 
units every 2 hours 

Toxic effects — Pemcillm is by far the least toxic chemotherapeutic agent known , 
this 13 Its most astonishing property, and an important factor in its therapeutic success 
Enormous doses — such as 40,000,000 units a day — have been given without ill effect 
There arc no recorded instances of damage to the bone marrow, liver or kidney, 
such as has occasionally to be feared following the use of many other potent anti- 
microbic drugs On the other hand, senstUvtty to penicillin is increasing in frequency, 
and causing difHculty m administration In patients sensitised by previous treatment 
— or, It is said by suffering from skm mycoses — an injenion of peniallm may produce 
urticaria and fever Occasionally it may result immediately in vasomotor collapse, 
which has even been fatal Sensitised patients may be recognised by injecting a 
small dose intndermally, which causes wheal formation within a few minutes It is 
a wise precaution to apply this test to any patient giving a history of previous re- 
actions or suffering from asthma or other allelic condition Such reactions can be 
prevented m sensitised patients by adding an antT-histamine compound to the penicillin 
to be injected 


STREPTOMYCIN 

Streptomyan, extracted from Actinomyces gnseus the antibacterial properties of 
which were first described by Waksman and his colleagues m 1944 was the first 
successful product of a world wide and systematic search for further antibiotics 
which began when the value of penicillin was first recognised It is of more complex 
chemical structure than penicillin , the commercial product is a salt of the natural 
base This is a white powder, freely soluble in water, although not soluble in as high 
a concentration, in terms of its activity, as penicillin It is measured by weight, 
1 g of pure streptomycin being equivalent to I 000 000 units as onginally defined 
Action on bacteria — Streptomycin like peniallm, is actively lethal to bacteria 
The mechanism of its action is certainly dincrent, but so far unknown A neutral 
or alkaline medium is necessary for it, whereas penicillin is at least equally active a 
little on the acid side of neutrality 

The merit of streptomycin is that it is effective against certain bactena which are 
resistant to penicillin 1 he most important speaes among these is the tubercle 
baallus, the rest are chiefly Gram negative bacilli including most of the intestinal 
pathogens, Hfttnophtlus influenza and pertussis, the Brucella group Pasteurella (plague) 
and Pseudomonas It is also active in lesser degree against most of the Gram positive 
speaes which are also sensitive to peniolltn ^ 

1 he mam drawback of streptomycin is that bacteria onginally sensitive to it may 
rapidly acquire a high degree of resistance during treatment. This resistance may be 
acquired within 2 days or even less, and is of such a degree that further treatment js 
quite useless 

Administration— StreptomYCin given by intramuscular injection is absorbed and 
excreted rather more slowly than pemallm, it is therefore usually administered at 
rlT.nf T y u dyinng prolonged treatment, as for tuberculosis 
The total daily dose is usually 1 g for a long course but larger amounts may be 
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given for short periods. Distribution in the body is similar to that of penicillin ; 
the drug does not enter the cerebrospinal fluid, and is excreted by the kidneys. 
There is a striking difference from penicillin in the behaviour of the drug when given 
orally. It is not destroyed in the stomach, but neither is it absorbed;^ it is excreted 
almost quantitatively in the faces, and acts as a powerful intestinal antiseptic, almost 
completely suppressing the coliform flora. 

Streptomycin can also be administered locally in various ways ; intrathecal^ in- 
jection is the most notable example of this. The local treatment of large collections 
of pus, such as empyema, is disappointing ; the acid reaction of the exudate probably 
explains this. 

Indicaticms . — ^Tuberculosis in its more acute forms and some of its more chronic 
is the outstanding indication for this drug. This is not the place to enter into any 
further detail on this subject, but it should be added that the present practice is never 
to give streptomycin alone, but to administer at the same time either isoniazid or 
sodium aminosalicylate, either of which has an independent action on the tubercle 
bacillus. 

Formerly many infections of various kinds due to Gram-negative bacilli were 
indications for streptomycin treatment. Its use for these purposes has diminished 
for two reasons : many strains of such bacteria are now completely resistant to it, 
and other antibiotics have been introduced which produce a similar effect with less 
trouble. The former consideration does not apply to tularaemia or plague, since 
these are acquired from animals in which previous contact with the drug will not 
have occurred; both are unequivocal indications, unless one of the later antibiotics 
be preferred for the treatment of tularsemia. In any other infection the sensitivity 
of the causative organism should be tested. If the result of this test is satisfactory, 
streptomycin may be used for infections by coliform badlli {BaeU eoli, Bad. terogeneSt 
Ps. pyocyanea) wherever situated ; these may take the form of a septicsemia, menin- 
gitis or a urinary tract infection. For the latter it is important to render the urine 
constantly alkaline before treatment is started. Pneumonia due to FriedlSnder's 
badllus is another strong, if uncommon, indication. Streptomycin acts synergically 
with penidllin against some bacteria, notably Str. fcccalis : endocarditis due to this 
or^msm calls for trMtment with both drugs. This should be no excuse for adminis- 
tering this combination indiscriminately on the general principle that it is superior 
to penidllin : much harm can be done by such unnecessary use. 

Toxic effects . — Excessive doses of streptomydn can cause liver degeneration and 
various nervous^ sj^tem effects, but dosage has to be kept within strict limits mainly 
because of possible damage to the eighth nerve. There is little danger of this from 
a course of treatment lasting a week or less, and it does not often resxilt from a longer 
course if the dose is restricted to 1 g. daily. There are exceptions to these rules, 
some at least of which have been patients ^vith unrecognised or unheeded impair- 
ment of renal function : excretion of the drug is then delayed and a given dose pro- 
duces higher and more sustained blood levels. Streptomydn more often damages 
the vestibular branch, although the auditory may also be affected, and the consequent 
vertigo or deafness develops during administration. Dihydrostreptomydn, originally 
fought to be non-toxic, causes damage to the auditory branch which may not betray 
itself until well after the course is finished. Since the damage is usually permanent, 
this danger^ affords a very strong reason for not using this drug except for dear and 
serious indications. The suggestion that a combination of both forms is safer has 
yet to be fully verified. 

CHLORAMPHENICOL 

Two further important antibiotics, also derived from soil actinomycetes, were 
discovered in 1948 : of these it is convenient first to deal wath Chloromycetin. This 
IS a product of Strepiomyces venezudec^ and was at first manufactured from cultures 
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of this mould. It was then found possible to synthesise it on a commercial scale, 
and the syntheUc product, indistinguishable in every way from the natural, is known 
as chloramphenicol. It is the only anUbioUc of therapeutic importance which can 
be produced in this way. Its solubility in water is low, and its action, like that of the 
tetracyclines, mainly bacteriostatic. ^ 

This drug opened a new chapter in antibiotic treatment by virtue of its mode 
of administration. Like its principal successors, it is simply administered in capsules 


SE^slTIVlTV OP Principal Pathogens to Six Antibiotics 



liAvAvitoiiy COTitcnViabcn {ml ) ^ 

Pem- 
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Strepto- 

mycin. 
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cycline 
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myxin. 

Slaph. Pvogenet 
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5 

02 

5 

03 

2 
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0 01 

50 
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0 02 

03 
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0 02 
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3 
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2 
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5 
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3 

12 

20 

3 
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25 
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08 
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H. influenza . . 


1 

2 

13 

08 
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08 
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75 

10 

10 

5 
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25 
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6 

10 
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25 
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The inhibitory concentrations suted are those normal for the species ; in 
many cases they are subject to wide variation particularly in the direction of 
greater resistance. 

OseylriTQcytline behaves very simitarly to thlortetracyclme ; it » somewhat 
more active against Pi pyoeyanea 

Carhomynn behaves similarly to erythromycin, but is less active against some 
organisms and attains loiver blood concentrations. 


by the mouth. Absorntion from the alimentary tract is satisfactory if not complete 
and excretion (mainly oy the kidney, and mainly also in an inactive acetylated form) 
is comparatively slow: hence 4 daily doses of 0 5 g. will maintain an adequate 
concentration in the blood continuously. Chloramphenicol appears in glandular 
accretions, particularly those of the air passages, and regularly attains concentrations 
in the cerebrospinal fluid equal to about one-third of those in the blood, an advantage 
possessed m this degree by no other antibiotic. ^ 

/njiradoju — The most sinking advance achieved by the discoveiy of this and 
“oJ' w regularly eifcetive treatment for all 

inT.f P' "f chlomtnphcnicol was first demonstrated 

>n the ttcatmem of senih typhus in Malaya : there is now evidence that this appl.ea 
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to all rickettsial infections, including Q fever. Chloramphenicol is also effective 
against the viruses of psittacosis, lymphogranuloma inguinale and “ primary atypical 
pneumonia 

By its action on bacteria also chloramphenicol qualifies as one of the “ broad 
spectrum ” antibiotics : a variety of both Gram-positive and Gram-negative species 
are susceptible to it. The susceptibilities of some important species to this and 
other antibiotics are stated in the Table. The minimum inhibitory concentrations 
given are necessarily only approximate; these depend on the conditions of the test 
determining them and vary also with the strain of organism used. In general, chlor- 
amphenicol is less active then penicillin or chlortetracycline against Gram-positive 
organisms, but more so against Gram-negative. Thus its principal sphere of useful- 
ness is for treating infections due to certain Gram-negative bacilli. An outstanding 
example is typhoid fever ; although other antibiotics might be expected from their 
in vitro performance to have some effect in this disease, chloramphenicol far exceeds 
them in therapeutic activity. Another strong indication is H. influenzes meningitis, 
because both of the extreme susceptibility of this organism and of the relatively high 
concentration which the drug attains in the cerebrospinal fluid. It may also be used 
successfully for undulant fever. Its choice for a variety of other purposes for which 
alternatives exist will depend on the view taken with regard to its toxicity. 

Toxic effects , — Like other orally administered antibiotics, chloramphenicol is liable 
to cause nausea or vomiting and diarrhoea, especially if given in full doses for more 
than a few days. UnUke any other, it can also cause aplasia of the bone marrow, and 
a consequent defideni^ of all formed elements in the blood : such patients e^diibit 
htemonnages and rapidly progressive ansmia which are usually fatd, although the 
marrow recovers in some after a series of transhisions. Occasionally the o^y effect 
produced is agranulocytosis, red cell and platelet formation bein^ unaffected. 

The true frequency of this complication is stiU unknown : m some hospitals or 
practices several examples have been seen, suggesting a fairly high incidence, whereas 
others profess to have treated thousands of patients with no ill effect. Nor is there 
any unequivocal informadon about the system of treatment most liable to cause 
marrow damage. Excessive doses, prolonged treatment or repeated courses have 
sometimes preceded it : in other cases a quite small total dose has been responsible, 
and it seems necessary to assume that idiosyncrasy is a factor. A\fliatever view' may 
be taken of this risk, it undoubtedly exists, and chloramphenicol should certainly not 
be prescribed except for some definite and serious indication. To pay with one’s 
life for the doubtful benefit conferred by this drug in the common cold, as some 
patients have done, is asking too much. 
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CHLORTETRACYCLINE 

Chlortetracycline (Aureomycin), also discovered in 1948, is a golden yellow sub- 
stance formed by Streptomyces aureofaciens. Chlortetracycline hydrocliloride, tlie form 
chiefly used in therapeutics, gives highly add solutions which are much less stable 
than those of other antibiotics. The intramuscular injection of such a solution causes 
severe pain, but the drug can be suitably dissolved in a large volume of buffered 
solution for intravenous injection. The ordinary method of administration is in 
apsules by the mouth, and dosage and phairoacological behaviour are similar to 
those of chloramphenicol, with the following differences : the blood levels attained 
are rather lower, and those in the cerebrospinal fluid distinctly so, the drug is excreted 
m the urine in active form and, owing cither to excretion in the bile or to incomplete 
absorption, hss s greater suppressive effect on the bowel flora. 
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/ntfiMr/orti.— Chlortetracycline has a comparable effect to that of chloramphenicol 
in all rickettsial and certain virus infections and in undulant fever. It is more active 
than chloramphenicol against Gram-positive cocci, and thus a particularly valuable 
substitute for penicillin m staphylococcal infections resistant to the latter. Its action 
on pneumococci, streptococci, H. infiuemx and the pneumotropic viruses enables it 
to be used indiscriminately for any form of pneumonia. It has mso been successfully 
used for gonorrhtca, syphilis, peritonitis, gas gangrene, urinary infections and actino- 
mycosis. 

Toxic ejfects . — ^These are limited to gastro-intestinal disturbances, unless exces- 
sive doses are given, particularly by the intravenous route, when there may be some 
damage to the liver. 

OXYTETRACYCLINE 

Oxytetracycline (Terramycin), formed by Strepfomyces rimosus, and introduced in 
1930, closely resembles chlortetracycline both in chemical structure and in therapeutic 
activity. It is colourless, less soluble and more stable than chlortetracycline, admin- 
istered by the mouth or, if necessary, intravenously in similar dosage, and attains 
blood Ic\ els for a cii. en dose intermediate between those produced by chloramphenicol 
and chlortetracycline. Indications for its use are almost identical to those for chlor- 
tctracycline. Gastro-intestinal disturbances have been the only toxic effects observed. 

TETRACYCLINE 

It is knotvn that the molecular structures of chlortetracycline and oxytetracycline 
are identical, but for the presence of a Cl atom In the ^rmer and an OH group in the 
latter. The same molecule without either of these additions is tetracycline, which 
can be prepared from one of the other drugs and is also formed directly by a recently 
discovered mould. It has a very similar therapeutic action, but U said to be much 
less liable^ to cause nausea or vomiting and dianhaa, an important advantage in some 
patients, including any who have to take such a drug for some length of time, as, for 
instance, in the treatment of brucellosis. 

ERYTHROMYCIN AND CARBOMYCIN 

Epthromvdn (Ilotydn) and catbomydn (Magnamydn) arc recently introduced 
antibiotics of as yet unknown structure. From their antibacterial spectra and the 
completeness of cross-resistance between them it is evident that they must be dosely 
related : crythromydn is the more therapeutically active of the two in infections 
which have hitherto been studied. Their spectrum resembles that of penicillin, 
strepiococd, siapbyjococri and other CTam-positivcorganiana being highJy susceptible 
and Gram-negative spedcs except of the genera Htemophiluz and Nnsseria relatively 
resUtanL The therapeutic activity particularly of crythromydn, has been confirmed 
clinically in pneumococcal infections (pneumonia), hOTJolytic streptococcal (acute 
sotc throat) and suphylococcal (various). Since penicillin will usually serve for the 
two former, it seems that these antibiotics will be mainly useful in staphylococcal 
Infections unresponsive to other drugs. They arc administered by the mouth and 
beliavc plurmacologtcally in much the same way as tlic tetraejehnes : gastro-intestinal 
duturbances are the only toxic effects hitherto noted. 


ANTIBIOTICS FROM BJiCJLLI 

liaeillus (^bic Cram-posiUve sporogenous rods) indudes several 
spccirs v\hich form powerful antibioucs; tnde^ the first such subsunce ever shown 
w rrm a sjTcntc antibacterial effca was gnmiddtn, derived from Bacillus brrvu. 
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Antibiotics formed by Bacilli are polypeptides, and all are toxic in some way and 
to some degree, often so much so as to preclude their systemic use, although local 
application may be useful and is harmless The most promising are bacitracin and 
polymyxin, the antibactenal activities of which are stated in the Table It is strange 
that two substances of like derivation and similar structure should have such different 
action 

Bacitracin is chiefly active against streptococa and other Gram positive cocci 
Since penicillin and other safer antibiotics tvill usually deal with these organisms, its 
use IS not often indicated, but may be so, for example, m subacute bacterial endocarditis 
due to an atypical streptococcus resistant to other drugs Bacitracin is hable to cause 
renal tubular degeneration, and many patients given it develop albummuna this is said 
usually to disappear after admmistration has ceased Oliguna and nitrogen retention 
have occurred in patients given large doses or having previously damaged kidneys 
Polymyxin — ^There are now known to be five forms of polymyxin those desig- 
nated B and E are the most suitable for therapeutic use, and are less liable to cause 
renal damage than bacitraan Polymyxm has httle action on Gram positive organ- 
isms but IS highly active against some Gram negative species mcluding Pr pyocyanea, 
which IS notoriously resistant to most other forms of chemotherapy Meningitis 
due to this organism is a strong mdication for polymyxin, and intrathecal injection 
IS safe Unnary infecUotis due to this or similar bactena resistant to other drugs 
may also call for it « 

Baatracm and polymyxm have both to be administered by injection 

COMBINED TREATMENT 

It is sometimes advisable to give two antibiotics together, but the indications for 
this should be precise and clearly understood Such treatment may be required for 
any of three reasons The infection may be mixed, and bence unresponsive to any 
single drug, as in pentomtis, which may be treated with penicillin and streptomycin 
It may be important, particularly during prolonged treatment, to prevent the acquisi- 
tion of resistance by the bactena to the drug used, and the simultaneous action of a 
second drug tends to prevent this the best example is tuberculosis, where the admm- 
istration of a second drug — not m this case usually an antibiotic — is now considered 
imperative Thirdly, two drugs together may exert a synergic effect, i e , one greater 
than the sum of their separate effects An example of this is the action of penicillin 
with streptomycin m Str facalis endocarditis this combmation alone is completely 
bactencidal to this organism, and m order to cure this infection, nothmg short of 
total extermination of the streptococci m the vegetations \vill suffice 

Unfortunately the effect of combmmg two antibiotics may sometimes be quite 
the opposite The bactericidal drugs (pemciUin and streptomycin) exert this effect 
only on multiplying bactena, and the bactenostatic (chloramphenicol, chlortetra- 
cycline and oxj'tetrac} chne) prevent multiplication Hence m a combination of one 
from each of these groups, the action of the bactencidal drug may be inhibited It 
is uncertain how far this effect operates under clmical conditions, ’^ut a clear example 
of It has been seen in the unsuccessful treatment of cases of pneumococcal meningitis 
with chlortetracyclme and penicilhn, when a senes treated with the same dose of 
penicillin alone had a much lower mortah^ In general such combinations should 
be avoided, and in difficult cases an elaborate form of in vitro test may be necessary 
to decide what drugs will exert the desired effect. 

ACQUIRED BACTERIAL RESISTANCE 

Several references have already been made to the fact that bactena formerly 
susceptible to an antibiotic may become resistant to it, sometimes to a degree 
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CH, 

o,.nh[ JcHj 


Sulphadimidine 


These substances arc all suitable for administration by mouth and are a-bsorbed 
well from the small intestine. The absorption, however, of sulphapyridine is some- 
what irregular. 

With the exception of sulphacetamide, and to a less degree sulphanilamide, these 
compounds arc very sparingly soluble in water, but sodium compounds are made 
which are very soluble in water and can be administered either intravenously or 
intramuscularly, although their great alkalinity renders them very damagmg to the 
tissues and great caution must be exercised in their use. 

Another group of sulphonamldes are absorbed poorly from the intestinal tract. 

Sulphaguanidme is produced by substitution in the sulphonamido group with 
guanidine. 


NH* 

SO,.N : CT (H4O) 


Sulphaguanldine 


^ Others arc made by acetylation of the p-amino group with succinic and phthalic 
acids. These compounds are known as succinylsuTphaihiarole and pbtbalyUulpha- 
thlazole. 


COjU.CHj CUi CO.KH<( ^SO^NHy"]) Succinylsulphathiazole 
^ ^ CO.NH ^^ ^ SOfNH^ J Phthalylsulphathiazole 

roOH N 

Sulphaguanidme is absorbed somewhat better than the other two, and although 
it exerts its major effects in the intcsUnal tract, up to 60 per cent, may be absorbed 
and its systemic effects, toxic reactions and insolubility in the unne cannot he ignored. 
In the case of sucanylsulphathiazolc and phthalYlsulphathlazole absorption is uecJLi,- 
gible, less than 5 per cent , and toxic manifestations arc rare. A greater concentrauon 
can tlicrcforc be produced in the intestinal tract. 
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This antibacterial action is believed to be due to an effect on the bacterial enzyme 
system. Bacteria require /)-aminobcn2oic acid, for their growth, and it has been 
sho^vn that sulphanilamide and p-aminobenzoic acid are competitive antagonists, 
competing for the same enzyme receptors. The bacteriostatic action of sulphonamides 
can be prevented by the addition of />-aminobenzoic acid even in small quantities 
and suggests that the bacteria have a high affinity in their enzyme systems for this 
substance and this presumably accounts for the relatively great concentration of 
sulphonamide required to produce its effects. 

The antagonism of ^-aminobenzoic add to the antibacterial action of the sulphona- 
mides is not however entirely specific and can be produced by a wide range of chemical 
compounds containing a similar nudeus. Procaine and allied substances used for 
local anffisthesia possess this quality, and this fact must be borne in mind when their 
use is contemplated during treatment with sulphonamides. 

Other substances inhibitory to the action of sulphonamides are known to be 
present in most body tissues and fluids but the concentration of sulphonamide pro- 
duced in thdr therapeutic use can overcome such inhibition. In pus, however, and 
in ’necrotic tissues the inhibition of the bacteriostatic action is so marked that it 
negatives any therapeutic usefulness. This restricts very considerably the local use 
of sulphonamides and their systemic efficacy once suppuration has occurred. 

The activity of the different sulphonamide compounds depends on the degree of 
dissociation of the compounds and thus any apparent differences in activity are quanti- 
tative on this basis and not qualitative. Thus the apparent specificity of different 
compounds in different infections is only related to the fact that the less the suscepti- 
bility of the organism the more activity in the a>mpound %vill be required, though the 
essential action produced is the same. In addition, other physic^ attributes may 
influence the choice of drug. If, for example, a local effect is required in the gut and 
no systemic action be required it will be advantageous to use a sulphonamide wlii^ 
is not absorbed in any appreciable quanti^ from the alimentary tract. 

With the exception of sulphaguanidme, succinylsulphatfuazole and phthalyl- 
sulphathiazole absorption from the small intestine is rapid and little of the drug 
reaches the large intestine. After absorption the sulphonamides are distributed 
throughout the body uniformly. They enter the body fluids including the cerebro- 
spinal fluid and the secretions in concentrations approximating the blood level. 
They also pass through the placenta and enter the fcetal circulation and are present 
in the milk of lactating women. 

Excretion largely occurs through the kidney. Some of the sulphonamides are 
^creted to a large extent unchanged, but a proportion, which varies considerably 
in individual sulphonamides, is acetylated in the liver before excretion. These acetyl 
compounds are inert therapeutically but assume importance because a number are 
less soluble than the parent compounds and may cryst^ise out in their passage through 
tile kidney and produce blockage in the urinary tract. In addition, although possessing 
no therapeutic action, they retain the toxic properties of the parent compound and in 
some instances acetylation renders them more toxic. The degree of acetylation of 

compound before excretion must also be considered when a local action is required 
in urinary tract infections for only the proportion of the sulphonamide which is 
excreted unchanged has therapeutic action locally. Many acetyl impounds arc 
more soluble in an alkaline medium and, in consequence, this mechanism of excretion 
necessitates an adequate administration of fluids during treatment and also necessitates 
that the urine be kept alkaline. 

The maintenance of constant adequate concentration of sulphonamide completely 
to prevent the growth of organisms has been shown to be of major importance. If 
all groiNth is not prevented early some organisms will continue to multiply and may 
become resistant even to very high concentrations of the drug. Moreover, such 
resistance may not be to one compound but may be present to all sulphonamide 
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rendering further treatment useless This may be considered from the point of view of 
the individual patient m whom it occurs but its effect on the population at large is 
more important, because such resistant bacteria usually retain this character, ana are 
Uable to be dissermnated, with the result that fresh mfecuons in other individuals 
are insusceptible to the treatment from the outset 

Penicillin resistance is only a general problem m connection with staphylococci, 
and here the prevalence of resistant strains is not due to acquisition of this character, 
but to the breeding out of an originally resistant race which owes this property to 
forming penicillinase Resistance to streptomycin can be acquired by any organism 
very rapidly, and resistant strains of originally sensitive species have become steadily 
commoner throughout the world since the introduction of this drug To chloram- 
phenicol and the tetracyclines any organism can develop resistance, but the process 
IS a slower one Resistance to one of the tetracyclines is usually accompanied by 
resistance to the others Erylhromyan stands apart and resistance to it is so far 
rare, but it can be acquired readily and rapidly and will doubtless become a problem 
wherever the drug is widely used 

The capacity of staphylococci m particular and of various Gram negative bacilli 
to become resistant to antibiotics which have been m general use for some time is 
one of the chief incentives in the search for new drugs Staphylococcal resistance to 
penicillin and sometimes to all antibiotics except — at present — erythromycin is most 
frequent m hospitals where cross infection takes place among patients and by way of 
nasal carriers among the staff The stage of this process which has been reached in 
the United States, where the newer drugs have been available far longer than else 
where, is much more advanced than in this country It serves as a powerful argument 
against indiscriminate use Whenever bacterial resistance is a possibility, laboratory 
tests should be made to determine which is the most suitable drug to use 

stfrexiyFECTioxs 

It has long been recognised that during treatment with peninllm the original 
infecting organism may be replaced at the site of infection by another belonging to 
a naturally resistant species More recently, and mainly in consequence of the use 
of the modem broad spectrum antibiotics, “ supcrinfcctions ’ have been seen to 
develop not necessarily at the site of infection but in the air passages or alimentary 
tract, due often to Candida {Montbd) aUncans, and sometimes to a staphylococcus 
resistant both to the antibiotic m use and to others Candida albtcant is completely 
resistant to all antibiotics These organisms arc presumably enabled to prohferate 
by the elimination of the normal flora of the area , there is some evidence that they 
may be actually stimulated by the drug Thrush m the mouth and pmntus am are 
common results of Candida infection staphylococa may cause a severe enteritis 
and cither or both organisms have been known to cause severe and even fatal mfection 
of the bronchi and lungs 

This complicauon should be watched for , if senous it demands immediate cessa- 
tion of the treatment producing it There is no specific treatment for Candida 
infection , staphylococcal infection so caused will luually respond to erythromycin 

Lawrence P Garrod 
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INTRODUCTION 

The demonstration by Domagk that streptococcal septicaemia could be prevented 
by the use of sulphonamido-chrysoidin opened a new era in chemotherapy. The 
activity of this compound was found to be due to the liberation of sulphanilamide 
in the body. 

Sulphanilamide and its derivatives have been widely used therapeutically, and it 
has been customary to speak of this group of compounds as sulphonamides, and used 
in this sense it refers to various substituted compounds as well as the parent substance. 

Sulphanilamide is the parent substance and the simplest of the group. 


NH;< ^ ^ SO..NH; 


Acetylation of the sulphonamido group yields sulphacetamide. 

NH;< (^ ^ S0..NH.C0.CH3 

This compound must not be confused with the derivative produced in the body 
by the acetylation of thep-amino group which is therapeutically inert. 

CH3.C0.NH<( ^S02.NH; 

Substitution in the sulphonamido group with pyridine, thiazole, pyrimidine, 
methylpyrimidine and diraethylpyrimidine gives rise to the compounds known as 
sulphapyridine, sulphathiazole, sulphadiazine, sulphamerazine and sulphadimidine. 



Sulphapyridine 


NH2/~Ss02.NH^^ 




Sulphathiazole 



Sulphadiazine 


^ SO^-NhI^ JcHj Sulphamerazine 



THE SOLPnONAMIDES 


compounds This behaviour can occur m a rvidc range of organisms which may 
retain this resistance for a long time 

This phenomenon of resistance is unlikely to occur with short, adequate courses 
of treatment, but may assume importance during a long course of treatment and 
especially in relation to efforts at prophylaxis 


THE THERAPEUTIC USE OF SULPHONAMlDES 


It 18 essential for the optimum effect of the sulphonamides that certain principles 
in their use, and safeguards against ill-effects, should be carefully observed 

In the treatment of infection the concentration of the sulphonarmde must be raised 
to an effective level at the site of mfection at the earliest opportunity. The earlier 
this can be done the better, since sulphonamides arc more effective against small 
rather than large numbers of organisma, and treatment is ineffective if suppuration 
has occurred Having attained an effective level, this must be maintained throughout 
the ^\hole period of treatment. Regular dosage is therefore essential to ensure that 
the rate of absorption shall be equal to the rate of excretion 

As the rate of excretion of many sulphonamides is relatively rapid, this will 
necessitate frequent and regular administration of the drugs Failure to recognise 
or to observe this necessity may well negative effective control of the infection The 
dosage must be regular throughout the 24 hours, even although it may entail wakmg 
the patient, for inadequate dosage or inconstancy of adequate concentration not only 
fail to control the infection, but may encourage the production of resistance m the 
bacteria to the action of the sulphonamides 

The sulphonamides are given by oral admmistraiion unless there is any special 
contra-mdication They may be given m tablet form or in powder form m water 
or suspended m milk or with mucilage Alkali should be given during treatment in 
itssoge \o lenin 'urme aVaaSme v> Svnrnia 'Doimm ’Ditarj'D'otivnt 
best to use for this purpose. Doses of 1 g 4'hourly will usually be sufficient, but 
must be increased if the unne is not rendered alkaline The sulphonamides can, if 
desired, be suspended in the alkaline mixture with mucilage 

If swallowing is impossible the mixtures may be given by nasal catheter or by 
stomach tube If this method be also impracticable the sulphonamides may be given 
intravenously or intramuscularly. For this route the soluble sodium compounds are 
used 


These sodium compounds are strongly alkaline and will cause considerable 
necrosis Intramuscular injection should not be used, therefore, if it can possibly 
be avoided. In the rare instances, when it is essential, the injection site must be 
chosen with great care and should be remote from important surrounding structures, 
especially nerve tissue Should more than one injection be required the mjection 
sites should be as widely spaced as possible. 


The intravenous use of these preparations is safe, provided care is taken to prevent 
any leakage around the vein, and the injection is given slowly. The solutions should 
never be given with blood or scrum transfusion, since they may cause protein pre- 
apitation, but may be given in dilute solution by continuous mfusion with salme or 
glucose saline 

The sodium compounds arc totally unsuitable for injection into serous cavities, 
and should never be used in this way Injection into the spinal theca will result m 
disastrous necrosis of the central nervous system 

The use of the sodium compounds «thcr intravenously or intramuscularly should 
^ly be undcruken vvhen administration by mouth is impossible. Administration 
W he« routes should never be rontinued longer than is absolutely essential and the 
oral administration of suitable sulphonamides commenced as soon is possible. 
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An adequate response to treatment should occur \\ithin 4 days of full dosage. 
But treatment should always be continued for at least 2 days after tlie temperature 
has become normal. Under ordinary drcumstances the total length of treatment 
will not, therefore, exceed 7 days. 

Failure to respond within 4 days demands an urgent review of the case, for either 
the infection is resistant to this form of treatment, and perseverance with such treat- 
ment is both useless and dangerous, or the dosage is inadequate and must be corrected 
rapidly. It must also be recalled that even an organism susceptible to sulphonamide 
action will be protected from this action in the presence of suppuration. 

During the whoh of the treatment with stilphonamides it is essential to maintain 
a high fluid intake. The total fluids must be kept up to at least 3 litres in the 24 
hours. This will usually ensure a urinary output of 1,500 ml. Sufficient alkali must 
be given to render the urine alkaline. These precautions must be taken whenever 
systemic treatment is undertaken. In some circumstances it is difficult to maintain 
this high fluid intake. When the intake remains low it is necessary to use the more 
soluble of the sulphonamide preparations such as sulphacetamide, and in less sev'ere 
circumstances preparations such as sulphadimidine, the acetyl derivative of which 
is comparatively soluble and less likely than many others to provoke urinary com- 
plications. 

Infections of the urinary tract need separate consideration. High concentrations 
of sulphonamide can be maintained in the urinary tract by low oral dosage, but with 
a fixed dose of sulphonamide the urinary concentration will obviously vary directly 
with the urinary volume. In order to produce effective bacteriostasis in the urinary 
tract an adequate level of sulphonamide must be present constantly in the urine. 
With diuresis a larger amount of sulphonamide will have to be given to maintain the 
same concentration of sulphonamide. Since with small or large urinary volume the 
risk of urinary complication will, of necessity, be the same, since the concentration 
of sulphonamide is the^ same, there is no advantage in preser>*ing a diuresis. 

The smaller the urinary volume, therefore, the smaller the dose of sulphonamide 
required. The smaller the dose of sulphonamide, the less the risk of systemic toxic 
effecte, and therefore in the treatment of urinary infections it is advantageous to 
restrict the fluid intake, so that the dose of sulphonamide can be kept as low as 
possible. 

When renal function is impaired, it may be necessary to maintain a high fluid 
intake to prevent the onset of renal failure. A higher dose of sulphonamide will 
have to be given in these circumstances and care observed in the choice of preparation. 
A more soluble preparation will usually be chosen, so as to obviate any nsk of added 
urinary complication, and if treatment has to be prolonged it must be ascertained that 
the blood level of the sulphonamide has not risen to an unduly high level. 

It has previously been mentioned that sulphonamide bacteriostasis is more easily 
produced when the concentration of bacteria is small rather than large. It is, there- 
fore, sometimes^ advantageous in gross urinary infection to increase the urinary 
volume when using sulphonamides for such cases to reduce the volume concentration 
of organisrns by a diuresis to assist the sulphonamide action. 

In all circumstances it is advisable that the urine should be made alkaline. Not 
only does ^is render many excretion derivatives more soluble but frequently enhances 
the bacteriostatic action of the sulphonamides. In a few infections of low sensitivity 
to sulphonamides the alkali may not enhance the bacteriostasis. Such infections 
should not now be treated with sulphonamides. 

Consideration of all these factors is essential in every urinary infection if good 
results are to be obtained, and a failure to recognise all the factors involved has 
resulted in a confusion of multiple regimes and dosage schemes. 

Lastly, it should be remembered that the prolonged use of succinylsulphathiazole 
and allied compounds may inhibit the alimentary biosynthesis of components of the 
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vitamin B complex and an adequate supply of these vitamins should be ensured 
during the treatment. 


THE TREATMENT OF SPECIFIC INFECTIONS WITH 
SULPHONAMIDES 

THE TBEATMENT OP INFECTIONS NOT LIMITED TO THE INTESTINAL 

on uniNAny tract 

Tlie scheme of dosage is esscnrially the same in the treatment of all infections 
in this group, and the range of dose is dictated fay the severity of the infection and 
the mode of administration by circumstances. 

Sulphanilamide and sulphapyridine are not now used, and have been superseded 
by the more active compounds such as sulphadimidinc and sulphadtazine. Although 
Bulphathiazole can be used with good results, the dangers of unnary complications 
ana sensitisation are certainly much higher with this compound and, unless in in- 
dividual circumstances a specific reason is present for its use, it is better avoided. 
The doses suggested are for adults of average tieight and major deviations from the 
average xvill call for modification of the dosage either uny. 

In severe infections treatment should begin at once with a dose by mouth of 
4 g., followed by 2 g. 4-hourIy. This dose should be maintained for at least 3 days ; 
after this, if the response has been good, the dose may be decreased to 1 g. 4'hourlyi 
and should be continued until the patient has been afebrile for at least 48 hours. 
In many cases it is difTicult to decioe when the dose may be decreased with safety, 
and provided no signs of Intolerance develop and the usual precautions are observed, 
it is quite safe to continue with the larger dose until treatment is completed. It should 
be stressed ffgafn thae a good sftotdd be ebesbred 4 dsfs, ettd rirtf 

treatment should be completed in a ».eck in uncomplicated cases. Failure to obtain 
this c/Tcct demands a review of the diaraosis and further investigation, as previously 
described. Should treatment need to be prolonged, it is often possible to maintain 
an adequate effect after 5 days by reducing the dose to 1 p. 6-boufly. 
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ages of 1 to 3 years, it is unwise to persist with these dose calculations, and the dose 
for this age can be calculated as one-third of the adult dose From the fourth to 
the tenth year half the adult dose should be given, and from the tenth to the fourteenth 
year two thirds of the adult dose After this time adult doses may be used 

The foregoing schemes of treatment are suitable for infections with the htemo- 
lytic streptococcus, with the pneumococcus and with the meningococcus They are 
also suitable for systemic treatment used to supplement local measures m wounds 
and in pentonitis 

In some infections with the hasmolytic streptococcus nephntis may complicate 
treatment This complication does not prevent the use of sulphonamides, but great 
caution should be obsened wth the dosage and a careful watch kept for toxic mam- 
festaUons, and it is preferable to use other methods The blood level should be 
ascertained and should not be allowed to exceed 10 mg per 100 ml 

Staphylococcal infections, purulent meningitis other than meningococcal, and 
mixed infections of the lung are unsuitable for treatment with sulphonamides 

Infections with the non-hTmolytic streptococci are rarely susceptible to sulphona- 
mides and treatment with sulphonamides should not be given unless the organism 
IS shown to be sensitive 

Chemotherapy with sulphonamides does not in any way influence the necessity 
for surgical intervention m the treatment of mfecuon with suppuration, nor should 
It prevent the administration of antitoxin whenever this is mdicated by the variety 
of mfective organism 

THE TREATMENT OF INTESTINAL INFECTIONS WITH SULPHONAMIDES 

The sulphonamides which are used for this purpose are sulphaguanidine, succmyl- 
sulphathiazole and phthalylsulphathiazole Sulphaguanidine has been used exten- 
sively, but owing to its absorpuon from the gut m appreciable amounts and the danger 
of toxic reactiotts it has largely been superseded by the other two compounds, which 
are also more active against both cohform and dysentery organisms 

These drugs have been of the greatest use m the treatment of dysentery Sulpha- 
guanidine should be given in doses of from 3 g to 5 g by mouth, according to the 
seventy of the infection, 6-hourly for 3 days, followed by 3 g twice daily for 4 days 
When the dose can be calculated on a weight basis an initial dose of 0 1 g per kg 
body weight, followed by 0 05 g 4 hourly, should be used unul the diarrhoea ceases, 
followed by 0 05 g 8 hourly until the stools have been normal for 2 days It is 
unwise to prolong this treatment for more than 14 days, but the treatment may be 
repeated after an interval 

Succinylsulphathiazole and phthalylsulphathiazole may be giver in similar doses 
The dose of the latter compound need not exceed 0 04 g per kg body weight, or 
0 02 g when the diarrhcea has ceased The doses for chddren can be calculated on 
the same basis 

Sulphadiazine and allied compounds have also been used for the treatment of 
dysentery and give good results when used in the dosage recommended for severe 
infections m the previous chapter Great caution, however, is necessary in their 
use to ensure against lU effects after absorption, particularly in relation to renal 
compheauons, and the same is true though to a lesser degree m the case of sulcha- 
guanidine In vnew of this and the efficacy of succinylsulphathiazole and phthalyl- 
sulphathiazole it is recommended that these should be used m preference to other 
compounds in the treatment of dysentery When these compounds are used for 
more than a few days it is wise to ensure an adequate dietary supply of vitamin B 
The results of treatment are good and the earner rate is practically abolished in 
infections with Shiga and Flexner organisms, but m Sonne infections the results are 
less satisfactory 
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Tj-phold and paratj-phoid infections and bacterial food poisoning do not respond 
to this treatment. The results in the treatment of cholera are still inconclusive, and 
in non-specific gastro-cntentis in children there is little or no benefit. In ammbic 
djscntcr}’ the sulphonamides have been used with benefit often in association with 
other forms of thcrapj, to eliminate secondary infection prior to specific treatment. 
In non-specific ulcenTmc colitis the results are disappointing, but sometimes some 
benefit is produced by their use. When the lesions are in the rectum or lower colon 
predominantly some benefit may accrue from the use of retention enemata of 7 to 10 
p. of succinylsulphathiaaole suspended in mucilage, given daily over courses of 10 
days. Continuous therapy is inadvisable, but the course may be repeated after an 
interval. 


THE USE OF SULPHONAMIDES IN INFECTIONS OP THE URINARY TRACT 
The choice of fiuJphonamide for the treatment of urinary infection should be 
determined by ascertaining the sensitisiQr of the organism if suitable facilities are 
available for thi< purpose. But in the interpretation of such information for clinical 
use the rale of excretion and the degree of acetylation of the compound must be taken 
into account, so that the aaual concentration of the activ e compound that will be 
produced in the urinary tract can be assessed. 
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It would be given 1 5 or 2 g at a time It is usual to make the unne alkaline m 
any treatment with sulphathiazole but the enhancement of bactenostasis in an alkaline 
medium with sulphadimidine is not pronounced as with sulphathiazole and the acetyl 
derivative is not appreciably more soluble^ although fortunately the acctyl derivative 
m this case is readily soluble over the ordinary range of^H and does not present any 
undue anxiety Treatment with mixtures of sulphonamides has been advocated m 
order to spread the excretion time by using compounds of different excretion rates, 
and also to reduce the nsk of urinary comphcations by dimmishmg tlie individual 
concentrations m order to prevent crystallisation Such a method cames advantage 
m theory and provided the dosage be adequate will produce equally good results, 
Aough in practice it does not offer any great therapeutic advantage, as a rule, over 
the use of a single compound 

In some circumstances, particularly when kidney function is impaired, it may be 
essential to preserve a high unnary volume in order to maintam an adequate renal 
function The flmd mtake will have to be high enough to ensure a unnary output 
of not less than 1500 ml per daj , a larger systemic dose of sulphonamide will obviously 
be required if a unnary concentration eqiuvalent to the other methods of treatment 
IS to be obtained, and the sulphonamide should be given m doses as previously recom 
mended for systemic infection of moderate degree In order to avoid any possible 
additional unnary complication the more soluble sulphonamides should be used 
Sulphadimidme is more suitable for this purpose for it is usually quite free from 
the nsk of such complication, but if the renal impairment is considerable it niay 
be necessary to use a freely soluble compound such as sulphacetamide which 
cames the advantage of great solubility but is unfortunately less efficacious m 
producing bactenostasis and will require a higher concentration The further 
management of infection should proceed exactly as descnbed m the other method of 
treatment 

There are many arcumstances m which such treatment may be required prophy- 
lactically, or merely to control the degree of infection pnor to the use of more active 
measures to stenlise the unnary tract Sulphadimidme and sulphacetamide in the 
way previously descnbed, can be used for this purpose If, hovsever, such a coui^e 
is prolonged and there is a known impairment of renal function it is wise to ensure 
by direct exammation of the blood that the concentration of the sulphonamide is 
not reachmg a dangerous level In most circumstances the concentration shouJd 
not nse above 10 rag per cent , and above 15 mg per cent is dangerous 


THE COMPLICATIONS OF SULPHONAMIDE THERAPY 

During the administration of sulphonamides a number of toxic effects may be 
encountered Many of them are of minor importance, and are seen wath great fre- 
quency and only assume importance if they are unduly distrcssmg to the patient or 
interfere with adequate dosage In some cases, however, they may herald soine 
senous manifestation of mtolerance or toxiaty, and no untoward symptoms or signs 
should be ignored without due consid/'ration and assessment 

Some clouding or disorientation of mind is frequently encountered, especially 
with high doses of sulphonamide, and cyanosis with methiemoglobinasmia or sulphie 
moglobinamiia is not uncommon These manifestations are seldom of importance 
unless extreme in degree, and do not necessitate mterference with treatment 

Vomiting and nausea are frequent, more especially with the use of sulphapyndme 
Thej can frequently be overcome by altenng the method of admmistration, and 
giving a powder suspended m milk or mucilage, or m combination with alkali If 
vomiting IS difficult to control it is usually worth trying the use of another sulphona- 
mide compound, but administration by parenteral means may be necessary ft 
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should always be borne !n mind that the vomiting may herald more severe tonic 
reactions. 

URINARY COMPLICATIONS 

The urinary complications arc all related to obstruction in the urinary tract by 
the deposition of sulphonamidea or other derivatives owing to their relative in- 
solubility. ^ f j • 

Complete anuria may result if attention is not paid to the fluid intake during 
treatment, and endeavours are not made to keep the urine alkaline. If these pre- 
cautions are carefully observed, urinary complications are infrequent. A careful 
should always be kept on the urinary volume and for the appearance of blood, both 
microscopic and macroscopic, in the urine. Spontaneous complaint of pain in the 
loins, or even generalised abdominal discomfort, should arouse suspidon. 

In the presence of pain, diminished urinary volume or haimaturia, great caution 
should be observed, and, unless absolutely essential, the treatment should be stopped. 
If it is necessary that treatment should continue, generous amounts of fluid must be 
given, together tvith alkali, and the urinary volume carefully observed. It is 
also, if suitable, only to use an easily soluble compound such as sulphacetamide. 
If, however, oliguria continues, treatment should be stopped. If these measures 
prove inadequate, and anuria develop, or a marked oliguria persist, ureteral catheter- 
isation should be performed, and irngation of the ureters and renal pelves be under- 
taken. This measure should not be unduly delayed, as it has been shown to be a 
life-saving measure. 

With due precaution, or early treatment, this complication is usually overcome, 
and no permanent ill effects on the kidney result. 


TOJCrc EfFECrS iS TUB BLOOD 

Many patients receiving treatment with sulphonamides show mild degrees of 
anxmia, which recover spontaneously or with the administration of iron during 
convalescence. Occasionally severe anxmia is seen with aplasia of the bone marrow, 
and in some instances severe purpuric manifestations. A rarer, but more disastrous 
anxmia occurs in the first few days of treatment in association with a severe degree 
of hxmol)8is. More frequent in younger age groups, it appears to be associated with 
idiosyncrasy to sulphonamidc, and is usually excceoingly sudden in its onset. Within 
a few hours of premonitory headache, severe hxmoTysis, at times accompanied by 
lixmoglobinuria, may appear, followed by fever, jaundice and anxmia. 

_ 'I’hc white cells may also be afleclcd. Agranulocwtosis is a most dangerous com- 
plication. It is usually suggested by the onset of fever, headache and soreness or 
ulceration of the throat, occurring during treatment with sulphonamides. It seldom 
occurs early in treatment, and is most likely to be seen when treatment is unduly 
prolonged, thus differing from the effects on the red cells and suggesting that the 
disease nuy be brought about by Knsitisation to the sulphonamides. 

A minor degree of leucopcnia is not infrequently seen, but agranulocj'tosjs is not 
assurned to be prcMnt unless the polymorphonuclear count is below 1000 per c.mm., 
and this in%csligaiion is the only certain method of diagnosis. If, however, the white 
count falls rapidly, treatment should be stopped when the count has reached 4,000 
per Cram., in order to prevent, if possible, tne danger of this complication. 

The treatment of these toxic effects in the blood is immediate cessation of treat- 

lent uKh .....I -r r t. i.i__ i t .. . r .• 
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DRUG FEVER 

Fever is frequently produced by sulphonamide compounds. Most commonly it 
occurs during the course of treatment, but it may appear during the first day after 
cessation of treatment. It tends to occur earlier when sulphonamides have been given 
previously, and is unusual before tlie eighth day with initial courses of treatment. 

Fever is the dominant manifestation, often with rigors, but there maj' be associated 
vomiting and even delirium, and occasionally pain and swelling in the joints. Exacer- 
bation of fever during the administration of sulphonamide should arouse the suspicion 
of this complication, and unless an adequate explanation is forthcoming from the 
clinical condition of the patient the drug should be stopped. A rapid defervescence 
usually occurs and no further treatment for this condition is required. 

More difficulty is encountered when the fever of the infection passes imperceptibly 
into drug fever. It should be borne in mind that fever present for more than a week 
indicates either a failure of treatment or the presence of drug fever. In either case, 
the treatment should be stopped and the diagnosis will then become apparent. 

Fever which recurs after the drug has been stopped for more than 24 hours is 
almost invariably a recrudescence of infection, and not a result of the therapy with 
sulphonaimde. 

CUTANEOUS MANIFESTATIONS 

The most common toxic manifestation in the skin is the development of a papular 
erythematous rash, assodated with fever and often vomiting. It most commonly 
occurs late in a primary treatment, from the seventh to the ninth day, but may occur 
even within a few hours if sulphonamides have been administered previously. The 
rash may adopt various patterns, and its distribution is variable, but in all varieties 
there may be pruritus, often severe. A condition resembling erythema nodosum 
occurs sometimes from the use of sulphathiazole, and rarely a severe ^oliative 
dermatitis with any of the sulphonamide drugs. The development of these complica- 
tions is related to the development of sensitirity to sulphonamides. 

Sensitisation can occur both from administration by mouth and by application 
to the skin, and in both cases seems to be provoked more commonly by sulphathiazole 
than any other sulphonamide. There appears to be a relationship between the com- 
bining of protein and sulphonamide and the development of this phenomenon. The 
process appears to take about 8 days, and if produced from skin application, induces 
local eczematous change •ndth a generalised itching eruption, together with fever and 
malaise. If produced by oral administration, it may be associated with the develop- 
ment of cutaneous lesions, but may not be apparent until sulphonamides are used 
again. 

In either case ffie condition of sensitivity may last for months or years. It may 
be specific for an inffiridual compound, but may be a wide group sensitivity. This 
fact must be^ bome^ in mind if administration of sulphonamides is contemplated 
following their previous use either by mouth or on the skin. It should also limit 
the use of sulphonamides in treating minor degrees of infection, and application of 
sulphonamides to the skin should not be undertaken for more than a few days, 5 at 
the most.^ Treatment ^^^th sulphonamide might be urgently required at a later date, 
and alarming sj’mptoms may be produced by even a small dose in a sensitive indiridual, 
and there is little evidence at present that methods of desensitisation are either safe 
or successful. 


PREVENTION OF COMPLICATIONS 

^ ^ From the preceding description of these complications of the use of sulphonamides, 
It is dear that a number of these troublesome and often dangerous manifestations 



SECTION II 
INFECTIOUS DISEASES 
A. BACTERIAL DISEASES 

The main results of the invasion and infection of the body by micro-organisms are 
discussed in the section upon infection and immunity. It is important to distinguish 
clearly between “invasion”, “infection” and “ intoxication^’, and the reader is 
referred to the section mentioned for the consideration of these several processes. 


TOXEMIA 

This term is applied to the condition of a patient who is absorbing into the tissues 
and circulation toxins elaborated at some local site of mtcrobic infection. The diseases 
caused by the specific microbes of diphtheria and tetanus are examples of toxarmia, 
the sites of infection being in the former dbease the fauces or larynx or skin, and in 
llie latter disease the damaged tissue about a wound or abrasion. The symptoms of 
toxamia are variable, and depend upon the spedal affinity that the toxins concerned 
hate for certain tissues or organs. There arc, therefore, general symptoms common 
to many microbic infections : fever, rigors, malaise, vomiting, pains m the back and 
limbs, headache, sweating, etc.; and special symptoms, such as are manifested by 
an affinity of the toxin for nerve structures (paralyses,* spasms, delirium, etc.) or for 
the heart (arrjhthmla, tachycardia, circulato^ failure, etc.) and others. 

The importance of “ focal sepsis ” as a cause of toraimia is hard to assess, but is 
certainly less than was once beUesed. In some instances, low fever and vague symp- 
toms ot general ill-health are associated with chronic infection of the teeth, tonsils, 
nasal sinuses or urinary tract, and arc relieved when this is effectively treated. The 
attribution to “ focal sepsis ” of arthritis, various myalgias and other local disorders 
remote from llic site of tlie infection rests on less secure ground. 
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The microbes chejly concerned vt septteamta are Staphylococcus pyogenes^ Strepto- 
coccus pyogeves and the pneumococcus Much less commonly N, gonorrhccat H 
infiuenzee, N meningitidis and Ps pyocyanea perform tlus r6le 

The local infections tending to lead to septteamta are chiefly concerned with the 
throat (streptococcus), the uterus (“ puerperal fevers ”), the subcutaneous tissues of 
the hand and foot (infections during operations and post mortem examinations, septic 
wounds, etc ), and the site of surgical operations (post operative septiaemia) 

Symptoms — The symptoms m septicaemia vary much , there is also great vana- 
tion in the mtensity and course of the disease Some of the worst cases from the 
point of view of prognosis are those m which physical signs are conspicuous by their 
absence, whether as regards the site of the local mfection or as regards the develop- 
ment of secondary lesions (thromboses, visceral mflammations, etc) Thus, m a 
case of puerperal septicsemia, if a careful examination of the pelvic organs reveals no 
defect in the uterus or its adnexa, and if no signs of local concentration of the infecting 
agent be found elsewhere, the case is likely to be one of great anxiety 

It IS to be realised that the descnption which follows is that of a fully developed 
case, such as was commonly seen before the mtroduction of chemotherapeutic and 
antibiotic agents It happens but seldom now that such treatment is not established 
early in the disease, with consequent modification of the dinical picture 

The symptoms include pyrexia, usually considerable m degree, and most often 
intermittent m character Rigors are not uncommon, though by no means constant 
The patient is eenerally free from pain and local discomforts, but feels exhausted 
and very ill The mental state is usually normal , in some cases the outlook is dis- 
proportionatelj optimistic. Sweats are common, especially if the pyrexia is markedly 
intermittent. Diarrhoea may occur Some degree of general abdominal distension 
IS common The spleen may be sufHaently cidarged, yet sometimes too soft, to be 
palpable The pulse is quickened, the pulse tension lowered and there may be 
subjective cardiac disturbances related to the toxic myocarditis which is an invariable 
result of the mam pathological process A progressive anremia is one of the most 
striking features m most septiaenuas, both clmicallj and upon exammation of the 
blood The leucocytes vary a good deal, and their number constitutes a helpful pomt 
in prognosis the smaller the count the worse the outlooL Loss of weight is not 
a noticeable symptom, except m cases which become “ chronic ”, nor must the 
absence of this feature lead, of itself, to a favourable view as to the outlook Erythe- 
mata are often seen, both diffuse and discrete, espeaally in cases due to streptococcus 
infection , they are prone to be evanescent Purpura is not uncommon Jomt pains 
and swellings are also common, and though such an arthritis may subside a careful 
watch must be kept for signs of suppuration Pleunsy and pencarditis are not 
infrequent in staphylococcus mfection 

Prognosis — ^The prognosis is senous m all cases of septicjemia, though less so 
now than formerlj This is partly because, as the result of the earher and more 
extensive use of blood cultures, more cases are recognised, but chiefly because the 
exploitation of chemotherapj and antibiotics has completely transformed the out- 
look m many mstances of the disease Of senous import are the following ngors, 
the absence of signs of the local infection, the absence of a leucocytosis, rapid pro 
grcssion m the assoaated anxmia, early dilatation of the heart, vomitmg, pleunsy, 
msomma and dehnum or stupor 

Treatment (see pp 6 and IS ) 


PY/EMIA 

\\’hcn septicxmia is complicated by the formation of multiple abscesses, or of 
multiple foa of tissue necrosis, the chmeal condition is convcmcnily spoken of as 
p>-jcmia 
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can be avoided if care is taken both in the choice of comfjound and the manage- 
ment of the other features of the individual case. Before deciding to use a sulphona- 
mide it U essential to ascertain whenever possible whether sulphonamides have been 
ctven previously, and, if so, what compound has been used, how long it has been 
used, and in what quantity, and whether the patient experienced any untoward 
symptoms. To avoid as far as possible manifestations of hypersensitivity, a different 
compound should be prescribed, but as the sensitivity may not be limited to one 
compound a small dose of sulphonamide should be given first, if circumstances allow, 
and the full course should be delayed for 8 to 12 hours, to see if any signs of sensitivity 
occur. Such precautions may prevent severe reactions. ^ 

Whatever sulphonamide is being administered, it is important to ensure that the 
fluid intake is adequate, so that urinary volume will be at least 1,500 ml. in the 24 
hours; and in the case of the sulphonamides, the acetyl derivatives of which are 
more soluble in an alkaline medium, alkali should be administered. 

Finally, watch must be kept each day for early manifestations of toxic reaction, 
and if treatment has to be prolonged for any reason, a white blood cell count with 
both total and differential count must be done at least twice weekly after the first 
week of treatment. 


THE USE OF SULPHONAMIDES IN PROPHYLAXIS 

In view of the striking results of the use of sulphonamides in the treatment 
of infection, it is natural that attention should be drawn to the possibility of the 
prevention of infection by the prophylactic use of such compounds, particularly 
in a community exposed to infection by an organism known to be sensitive to 
sulphonamides. 

It is clear that the indiscriminate and prolonged administration of these compounds 
is not without grave risk, but if it should prove possible to overcome an outbreak of 
infection within a few days, the risks would be no greater than with the therapeutic 
use of sulphonamides, and such a result would amply justify the risk. For example, 
the risk would be well justified if infection wth the hajmolytic streptococci could be 
avoided and a relapse of rheumatic fever thus prevented in an individual. To attain 
this effect, smaller doses of sulphonamide are required than would be necessary to 
treat an established infection, and there seems little doubt that sensitisation is far 
more likely with the larger therapeutic doses than the smaller doses required for 
prophylaxis. It is perhaps in this respect rather easy to over-emphasise the possible 
dangers of prophylactic doses without due regard to the benefits which may accrue. 
It must also be remembered that such measures might induce resistance to sulphona- 
midcs in various organisms. There is some evidence to suggest that in some epidemics 
this may have occurred ; the risk, however, does not appear at present sufficient to 
negative further exploration of these prophylactic measures. 

The use of sulphonamides in the prophylaxis of gonorrheea and chancroid has 
been extensively investigated, and there is no doubt that adequate prophylaxis after 
exposure to infection will, in the vast majority of cases, prevent the development of 
the disease; and the result of individual prophylaxis has proved so successful that 
It has far exceeded the risk entailed, although there is no doubt that in inadequately 
treated patients the gonococcus may becornc resistant to sulphonamides. 

*1 he results of prophylaxis in rheumatic fever arc also encouraging, and there is 
no doubt that relapsw while taking small doses of sulphonamide over a prolonged 
period are definitely diminished. Although a number of such cases will sh ow some 
to»c manifestations, the number is sinpnsingly small, a„d only ^ oases has it 
ton necessary to disconunuc the treatment. The patients, however, must be under 
careful supervision, espcaaUy in the eady stages, to watch for the development of 
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fever or skin rashes, and again during the second to sixth week a careful blood exam- 
ination will be necessary to avoid the risks of agranuloc>'tosis. 

The encouraging results in rheumatic fever led to an investigation of the control 
of scarlet fever and other infections with the hemolytic streptococcus. There is a 
strong suggestion that epidemics of scarieC fever can be brought under control more 
easily by the wdespread prophylactic use of sulphadiazine, particularly in a closed 
or semi-closed community. The carrier rates, however, for the hemolytic strepto- 
coccus were not diminished, but at the same time tliere appeared to be a reduction 
in the number of upper respiratory infections. These expenments have been largely 
conducted in training camps, and it is not yet certain how valuable such measures 
will prove for civilian problems. 

The development of an outbreak of cerebrospinal fever is always accompanied 
by a high incidence of carriers of the meningococcus in the naso-pharynx. During 
the treatment of the established disease it had been noted that the organism disappeared 
rapidly from this site. The apphcation of this knowledge was exceedingly successful, 
and by the use of small doses of sulphadiazine for 2 to 3 days an outbreak of cerebro- 
spinal fever abruptly terminated and carriers were virtually eliminated. If, there- 
fore, a case of cerebrospinal fever occurs in a community and the carrier rate is 
found to be high, the whole community can be treated and the incipient epidemic 
aborted. 

The use of sulphaguanidine and succinylsulphathiazole in the prophylaxis of 
dpentery, particularly m closed communities, has also been tried. In this disease, 
as in cerebrospinal fever, the symptomicss earner rate is often high, and this un- 
doubtedly contributes to the spread of infection. Experiments of such prophylaxis 
have been very encouraging, but knowledge on this point is small at present, and it 
IS unfortunate that the Sonne bacillus is less susceptible to this chemotherapy than 
other dysentery organisms. 

Although the sulphonamides have no effect on virus infections, attempts have 
been made to prevent secondary bacterial infection occurring during the course of 
the disease. The results of the prophylactic use of sulphonamides in measles are 
encouraging, and the inddence of secondary infection is thought to be much dim- 
inished. 

Prophyl^s with sulphonamides in other diseases is as yet virtually untried, but 
there is a wide field for possible future use. 


E. F. S CO WEN. 
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AU pyxmic patients are septicffitmc, but not all septicemic patients are pyanmc. 
Some septicemias tend to be pyemias from the first, m other cases there is a late 
deielopment of the pyerma after a penod of simple septicemia lasting for days or, 
It may be, tveeks In the great majority of cases of pyemia the pnmary infection is 

There are three types of pysemia according to the anatomical distribution of the 
primary infection in rdation to the arculation 

1 Systemic venous pyamia —This is the form which is seen in osteomyelitis 
due to Staphylococcus pyogenes, in suppurating wounds (staphylococcus, streptococcus, 
Bact coh, etc,), in suppurations of the unnary and bronchial tracts, and in suppurating 
dermatitis and cellulitis The metastatic abscesses form in the lungs, kidneys, peri- 
renal tissues, joints, bones and, less often, m the heart wall and in the brain The 
symptoms are those of a severe septicamua together with those of the disease processes 
set up by the focal events just referred to Some of the cases are of long duration, 
and when this is so the patient is apt to become very emaciated 

2 Portal pyamta (suppurating pylephlebitis) — This is the form of pyamia result- 
ing from certain pyogenic infections in the alimentary tract — rectum, colon, appendix, 
gall bladder and elsewhere The infection follows in ascending fashion the radicles 
of the portal lein, setting up a sepDc thrombosis and ultimately causing multiple 
abscesses in the liver The symptoms arc those of a severe febrile illness with acute 
or subacute abdominal signs, moderate jaundice and an enlarging liver The diag- 
nosis IS sometimes difficult, but when indubitable the prognosis is extremely grave 
The micro organisms concerned are generally of the cohform group, or streptococcus , 
mixed infection is not uncommon 

3 Arterial pyamia — ^This form of pjtemia is seen in septic endocarditis The 
focus of pnmary infection, so far as the pysmic process is concerned, is the endo- 
cardium, and especially of the valves, where colonisation of microbes takes place, 
and whence innumerable septic emboli proceed into the artenal system Seeing that 
jn the great majonty of the cases this focus occurs on the left side of the heart the 
emboli, if they set up metastatic areas of infection, do so in organs and tissues supplied 
by the sjstemic vessels spleen, brain, kidneys, limbs, etc In the less common 
instances, where the endocarditic focus is on the nght side of the heart, the infection 
being grafted upon a congenital lesion, the emboh lodge in the pulmonary vessels, 
producing multiple infarcts in the lung usually with associated pleurisy 

The microbes most often causing septic endocarditis arc organisms of feeble 
virulence (streptococa of the salivary and fsccal groups, or H influenza) , this fact 
accounts for the infrequency of suppuration in the mfarcted areas occurring in this 
disease howeicr, the endocarditis is due to such virulent microbes as Staph 

/jorpifi and Sir pyogenes, abscess formation docs occur in the infarcts 
Treatment (see pp and 15) 
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necessary carefully to distinguish between the last two of these relations The mere 
isolation of organisms from certain tissues (e g the mucoid material of the middle 
ear) m the post-mortem room does not prove that they were present in tliese situa- 
tions dunng life, still less that they were operative b> way of actual mfection It is 
even doubtful if the cultivation of organisms from the blood of the heart, or from 
the cerebrospmal fluid, after death, gwes evidence of mfection dunng life, though 
some authonties consider that it does Much depends, of course, upon the conditions 
at the time of the mvestigation 

Terminal infection does certainly occur, however, m \\ ell-recogmsed form and 
quite distmct from sub-mortem mvasion The organisms most often responsible 
for tlie condition are tlie less virulent strams of streptococa {Str vindans iind foscalis), 
the coliform group, staphjlococci and the tubercle bacillus Proteus and Cl xoelchit 
are also found to operate in this manner at times 

The disease processes m \\hich terminal infection frequently occurs are arrhosis 
of the Iner, chronic nephritis, diabetes, leukicmia and heart disease There is a 
latent form of septic endocarditis (most often streptococcal m ongin) which is also 
of the nature of a terminal infection Serous membrane tuberculosis, and especially 
pentomtis, is quite common m arrhosis of the liver Many of the patients in whom 
this terrmnal mfection occurs are so lU at the time the event arrives that it frequently 
goes undiscovered, partly because their responses to mfection are feeble and partly 
because clinical examination is dilficult 


STAPHYLOCOCCAL INFECTION 

Staph pyogaxes infection may be either local or general Local infections are 
usually cutaneous and include boils, carbuncles, pustular acne, onychia, sycosis, 
eczema (sometimes), aliary blephantis, suppuratmg sebaceous and Meibomian cysts, 
suppurating bums, cuts and abrasions Invasion of mucous surfaces does occur and 
staph) lococa may be responsible for infection of the cranial sinuses (mcludmg the 
middle ear), for some cases of broncho pneumonia and of gastro enteritis (food 
poisoning) Staph) lococci may also be present m the unnary tract, particularl) m 
association with the tubercle bacillus or a stone General mfection, while usually 
acute or even fulminant, may run quite a dironic course Pysmia is prone to occur 
and the metastatic foci may be single or innumerable Pennephne mflamraation is 
an important example of the solitary metastasis, m this condition the imtial focus 
ma) be a trivial skin lesion, healed perhaps for several weeks, the onset is usually 
abrupt, often with a ngor and pain in tlie upper part of tlie loin , some further weeks 
ma) elapse before the pen renal swelling becomes palpable Osteom)ehtis and some 
cOdCS of septic arthntis, particularly of the hip and mtervertcbnil joints, have a similar 
pathogeny but are wont to be tlie source of further emboU — m kidne)’s, lungs, m) 0 - 
cardium and brain 


STREPTOCOCCAL INFECTION 

The streptococa form a group of niicro-oiganisms m which the different mem- 
bers vary grcatl) m virulence 'Ihc) also vary m their morphological and cultural 
features and m their biochemical reactions Ihere is, therefore, no httlt difficulty 
cxpcncnccd in an) effort at successful classification Broadl) speaking, there are 
two mam groups of the microbe (1) There is the highl) virulent group called 
Str p}o^enes, to which the alternative name Str hcemolyttais is applied, on account 
of its propcrt) of hxmol)’sing when cultivated on blood-agar (2) And there arc the 
less virulent groups, Str vindans and Str facalis The lirst tvpc is usually seen in 
long and curling chains when recently isolated, and the second is usually seen m 
short chains of two, four or some number of relative!) few members 
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Str pyogenes is the causative microbe m er>sipela3, scarlet fever, in acute strepto 
coccal abscess formation, m acute cellubtis and lymphangitis, m severe operauon 
and post-mortem infecuons when these are of streptococcus ongm, and m thjs more 
virulent streptococcus infections complicatmg the puerperium, influenza and some 
other speafic fevers 

Str vtrtdans is found in association with pyorrhcca alveolans, with secondary 
streptococcus infection in rheumatic fever, ivith arthntis occumng m connection 
Vrith focal infections and with most chrome and subchronic infections of streptococcal 
ongm The streptococci found in the heart valves, and in the blood stream m cases 
of subacute sepuc endocarditis, are for the most part of this nature 

Str facalis oomrs in the lower bowel, and is a common cause of unnary tract 
infections, and an uncommon one of endocarditis 

The clinical results of streptococcus tnfeciton vary according as the mfection is by 
the first or by the second of these types of the microbe In infection by Str pyogenes 
the disease process is usually acute and often fulminant Septicajmia results not 
infrequently, and pyxmia is not uncommon If endocarditis results from the infec- 
tion It 13 acute, and if embolism occurs the infarcts suppurate In infection by S 
vtrtdans the disease-process is prone to be chronic, or at most subacute Septicsemia 
IS uncommon, except m association with endocarditis, in which condition embobc 
infarcts proceed to coagulative necrosis, but not to abscess formation 
Treatment (see pp 6 and 15) 


ERYSIPELAS 

Definiiion — An acute specific disease, due to infection of the skm by Str pyo- 
genes^ leadmg to local dermatitis and coosututional symptoms, of wluch fever and 
toxsmia are the most promment. 

Etiological Tactors — Infection by Str pyogenes certainly the essentisJ factor 
The more carefully the cases are examined and the patients questioned the more 
certain it becomes that in the great itujonty of them some abrasion, it may be very 
slight, IS present in the skin at the site of infection This abrasion may be an actud 
wound, whether of a surgical operation or not More often it is less apparent — a 
scratch, an insect bite, the chafing of a foot b> a badly fitting shoe, etc. Contact 
by the human hand during the inflicuon of these slight injuries is not uncommonly 
a feature in the case 

Rad hygienic conditions seem to contribute to the inadencc of the disease, such 
as defective sanitation and ventilation m public institutions Formerly the disease 
was rife, almost epidemic, in hospitals, and chiefly amongst the surgical patients 

Tlic disease is said to have a seasonal inadencc (January to May) and Nevssholme 
showed that the curves of its prevalence conformed sommvhat to those of scarlet fever 
and acute rheumatism 

The disease is more common in women than in men, perhaps because of the 
puerperal cases 

S> mptoms — Tlierc is an incubaUon period of some 2 to 5 days The onset is 
usually abrupt, oftw with a rigor (or a convulsion in little children) and a sharp nse 
ot lcmpcn.tuic^l02« to 103" F In sotcrc cost, iho panent sulTere from mfiaiac, 
aclimg paina about tbe body bradachu The headache may be so set ere as to 
mulcad the observer into thmUng thne is some cerebral infection (e c meningitis) 
Delinum mav be present, rendering the doubt etiU greater If as Is i,meum» the 
^ the local lesion is not aopatent to the patient, or ts not discotcred on examma 

ffSl ^ ■" "'“I""'! of instances there is 

a f« ing ol hot, tigluness, or pain at the site of mfection, leading to the recognition 

m u ted, hot to the hand, slighUy raised, ttiti. a spreading margm upon which 
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there may be minute vesicles containing clear or turbid fluid. The area spreads 
rapidly, and becomes cedematous, the degree of this latter effect varying with^ the 
situation of the inflammation. If this is the face, the oedema is marked, especially 
if the eyelids and Ups are involved : the whole face may then be greatly swollen and 
the patient’s features scarcely recognisable. On the limbs there is frequently present 
some degree of lymphangitis — red stre^, more or less continuous, stretching up- 
wards towards the groin or axilla, in which situations the lymph nodes are frequently 
swollen, panful and tender, ^^en the dermatitis is fully developed the vesicles 
already referred to may become blebs of considerable size. 

In less severe cases the constitutional disturbance may be much milder, but so 
long as the diagnosis is definite the development of serious s^ptoms must always 
be regarded as possible, especially if the patient be elderly, debilitated or alcoholic. 

The course of the disease varies considerably. If uninterrupted by specific treat- 
ment it lasts from 1 to 3 weeks. There is a rare type of recurring erysipelas in which 
the same area of skin is involved again and again. One or other of the lower extremi- 
ties, or the face, is the common site. Though the immediate response to chemo- 
therapy may be satisfactory in this type, drugs do not confer immunity. 

Complications. — ^Albuminuria is not uncommon in all cases in which the tem- 
perature is high. Signs of nephritis supervene in not a few severe cases ; when this 
IS so the question should arise as to the previous integrity of the kidney. Oedema of 
the larynx is a rare complication ; spread of the inflammation from the face to the 
orbit is less uncommon, and in this event meningitis is to be feared. Pneumonia 
sometimes occurs, agrin in debilitated, elderly or alcoholic subjects. Septicasmia, 
it may be with a fulminating form of septic endocarditis, is another serious possibility. 

Diagnosis. — Reference has already been made to those cases in which the real 
nature of the disease is masked by the severity of the general invasion symptoms and 
the non-discovery of the skin lesion. Apart from such instances the diagnosis is 
rarely difficult if the examination be carefully conducted. The presence of even the 
smallest vesicle in association with a suspidous red area of skin should be investigated 
by pierdng it with a very fine capillaiy glass tube and filming and cultivating the 
contents, even if these seem to the naked eye to be clear fluid. The discovery of a 
long-chained streptococcus in the films not only establishes the diagnosis, it enables 
the practitioner to adopt prompt measures of treatment. 

^ Prognosis.— As is the case in all pyogenic infections^ the introduction of sulphona- 
mides and penidUIn has completely altered the course and outlook of erysipelas. 
The prognosis, however, remrins serious in infants and in old people. It is relatively 
unfavourable in alcoholics and nephritics. In all others the outiook is good. But 
septicemia is of grave omen, and if associated wth endocarditis it is frequently fatal. 
Meningitis, following orbital cellulitis and ophthalmia, is scarcely less le^al. The 
occurrence of acute nephritis, of cellulitis of the neck or of pneumonia, though ^ 
of these give rise to anxiety, does not render the case hopeless. 

Treatment. — ^Prophylactic.- — ^The patient should be isolated, and the greatest 
care should be taken in nursing, as well as in all the examinations made by the medical 
attendant. The sick-room should be large and well ventilated. 

Curative.— (i) Local measures. — ^Various applications are in use. Perhaps one of 
Ac best is ichthammol ointment (25 per cent.), Aough Ais has the Asadvantage that 
it somewhat obscures Ae local signs, A lotion of perchloride of mercury (1 in 4,000), 
continuously applied on linen strips, is free from this objection. In erysipelas of the 
face Ae eyes should be protected by a few drops of mild silver protein (argyrol) 
(5 per cent.) applied nvo or three times in Ae 24 hours. 

(ii) General measures . — The majority of patients show improvement in both the 
local and general condition in 24 hours, and there is no need for penidUin. Penicillin 
IS, however, indicated if improvement b not manifest in 24 hours, or if one of the 
graver complications, e.g, septicemia or orbiC^ cellulitis is suspect ; or if Ae infection 
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is complicating chronic nephritis or alcoholism. Full diet is allowed, provided it 
can be digested. .... • ». 

(ill) Radiotherapy has been successfully exploited m the recurrent vanety. 


SCARLET FEVER 


Synonym. — Scarlatina, , • j 

Definition. — A specific fever of sudden onset and acute course, characterisea 
by faucial or other local infection by Streptococcus pyogenes^ a_ diffuse punctate 
erjlhcma of the skin, and a tongue at first furred but later raw, with prominent red 
papillx. Desquamation follows, and inflammatory sequelai may occur, involving 
especially the ears, cervical glands and kidneys. 

^Etiology. — Scarlet fever is a disease of temperate dimes and seldom gai^ a 
foothold in tropical or subtropical countries. It is endemic in large dries and populous 
centres, tending to flare up every few years in local epidemic form owing to the accumu- 
lation of susceptible subjects. Its general epidemic prevalence, houever, is irregular, 
and no definite periodiaty has been recognised. In the United Kingdom it is pre- 
\alent in the latter part of the summer and reaches its maximum at the end of the 
autumn; the period of least prevalence being the spring. Of late years, although 
the incidence has not appreciably declined, the roortdity has fallen and the type of 
case become much less severe. Severity, however, has always varied greatly at 
different periods and m different regions. 

The case mortality of scarlet fever is now not more than 0*5 or 2 per cent. It is 
greatest in the first year of life and diminishes with age. 

Of predisposing causes, childh ood and the absence of acquired immunity are the 
most important. In^ts under I year of age seldom contract the disease, but mother 
and new*bom infant may share the infection together. The maximum incidence 
occurs during the fifih and sixth years of life, a period slightly later than in such 
diseases as whooping-cough and measles. Adults are not exempt, but scarlet fever 
is rare in the aged. There is a tendency in some families to take the disease in a very 
severe form. As a rule, one attack protects permanently. Multiple recurrences 
should probably be attributed to some other cause than scarlet fever. 

Poverty, by entailing shortage of food, overcrowding and defective isolation 
facilitates the spread of riie disease and augments its death-rate. ” 

The infective agent resides in the mucous secretions of the nose and throat and 
in the secondary suppurative lesions. The disease is infectious from its commence- 
ment, and the exact duration of infccrivity cannot be predicted for any given case. 
Desquamation is not regarded as dangerous unless the scales are contaminated by 
the patient’s discharges, and the infecUvity of urine which remains albuminous has 
never been proved. 'Phe infccrivity of scarlet fever is not nearly so great as that of 
measles, vancella or small-pox. 

^ most cases infection « by droplets denved directly from a pereon suffering vrith, 
or rTccntly recovered from, the disease, but transmission by infected fomites or 
infcrtcd milk may also occur. Aerial infection by dust is possible, and dust from floors 
and blankets may possibly be a vehicle. It is an important fact that discharges from 
the nose, tliroat and car may mnain infectious for many weeks, and pre-existing 
purulent discliargcs also become infectious when scarlet fever is contracted. The 
occuracnce of catarrhal infecuon of the nose or throat m a scarlet fever convalescent 
may lead to a recrudescence of infectivity. 

Carri^ ha« on occasions spread the disease without themselves showing signs 
ot infection. On rare occasions, too, convalescents, although apparently heal&y. 
hav e for months remained capable of transimtung the fever. The infectivity of carriers 
sppears to be intermittent, and the receptivity of those exposed is increased by close 
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and prolonged contact, debilitating arcumstanccs or acute disease, of which diphthena 
may be cited as an example Attendants on scarlet fever cases, although long immune, 
may finally contract the disease 

Infected milk may be responsible for localised and, sometimes, for more t\ade- 
spread outbreaks of the fever In most mstances the milk has been infected from a 
human source, m kitchen, dairy or farm, but possible denvaUon of infection from 
cows with ulcerated udders and teats is suggested by the well-known Hendon out- 
break Scarlet fever is not known to be transmitted by water or by sewage Cases 
of wound infection are not numerous, but puerperal scarlet fever is well recognised 
Paiology. — ^Klein, m 1887, isolated a streptococcus from the teats and udders 
of cows at Hendon, and considered it the causd agent in a milk-bome epidemic of 
scarlet fever It became customary, however, to regard the streptococci found m 
the throats and tissues of scarlatinal cases as secondary invaders, it being impossible 
to grow these organisms from the blood of patients suffermg from the fever in its 
toxic, and presumably uncomplicated form 

Drs George and Gladys Dick, of Chicago, however, in 1923 produced evidence 
that scarlet fever is a local infection of the throat by a hsemolytic streptococcus, and 
attributed the general symptoms of the disease to erythrogenic toxins absorbed from 
the local focus They infected patients with scarlet fever by swabbing the fauces 
With a pure culture of this organism and elaborated a test analogous to the Schick 
test m diphthena This is the Dtck test, made by the intradermic mjection of 0 2 
ml of a suitable dilution of filtrate of a broth culture in isotonic buffered solution 
Boiled filtrate is used as a control An erythema at the point of injection, maximal 
in 24 hours, indicates susceptibility to scarlet fever The same types of reaction occur 
as in the Schick test (? n ) but m the Dick reaction the erythema is not mdurated 
During the first days of scarlet fever, unless antitoxin has been administered, a positive 
result may be expected A vivid rash may mask a positive test A few convalescents 
remain positne to the test, the majonty become negative within 2 or 3 weeks The 
Dick reaction is almost always negative at birth but the new-born infant of a suscept- 
ible mother is usually Dick-positive It is noteworthy that a large percentage of 
Dick-positive indwiduals, although harbounng the baalli, escape the disease 

In scarlet fever there are, therefore, two components that resulting from the 
invasive properties of the hemolytic streptococcus, and that due to absorption of 
the erythrogenic or Dick exotoxm elaborated by the mvading orgamsm The same 
strain of streptococcus may cause scarlet fever m one patient and simple tonsillitis 
m another, because susceptibility to the infection may be associated \vith immumty 
to the exotoxm It is the presence or absence of immumty to the toxin which is 
re\ealed by the Dick test The causal oiganisms are usually p hffimolytic streptocoed 
of Lancefield’s group A, and Griffiths has shown by agglutmation that they are 
members of a group compnsmg many different serological types 

Susceptible persons can be immunised by subcutaneous mjection of increasing 
doses of scarlatinal toxin at intervals of 7 days For adults the Dicks advise four or 
five injections, commencing wxth 500 " skin test ” umts and ending with a dose of 
50,000, 80,000 or e\en 120,000 units The skin test unit of scarlet fe\er toxin is 
the smallest amount which gives a standard positive reaction in persons susceptible, 
and a negative reaction m those immune The standard reaction is the appearano, 
within 24 hours of an area of erj'thema not leas than 1 cm in diameter If too 
large an initial dose of immunising toxin is given, a transitory “ immature scarlet 
fever” may result, and rheumatism may be activated, but this is rare The simul- 
taneous injection of 2 or 3 mimms of 1 1000 adrenaline chlondc solution prevents 
senous reactions Immumty develops more slowly than m diphthena, and its dura- 
tion 13 indefinite but prolonged If the Dick test proves positive 6 months after, a 
furtliLr injection is recommended in the case of those nursing scarlet fever 

By immunising horses, an antitoxic scrum is produced, which will bnng about a 
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rapid amelioration of the toxic symptoms of scarlet fever, but has little influence in 
preventing complications. .... < _t ..r .t.- 

Schultz and Charlton pointed out that mtradermic injection of 1 ml. ot tne 
serum from a patient amvalescent from scarlet fever tvill, in a lew hours, ause a 
local blanching of the rash of the fever. Thb is known as the hlanehin^ 
suggests that the test is due to antitoxic immunity in the donor, which will account 
for Its occasional failure, and also the fact that the serum of some donors not known 
to have had scarlet fever, will give the reaction. Scarlet fever antitoxin has the same 
blanching property, and is now used for the test. ... , 

The post-mortem appearances in scarlet fever are not distinctive. The rash, 
unless hremorrhagic, disappears after death. Such gross changes as are found in 
the fauces, cervical glands, lungs, heart, kidneys ana liver, together with inoderate 
e^argement of the spleen and lymphoid structures, merely indicate an acute infccu\ c 
process. In severely toxic cases, early decomposition with much post-mortem staining 
of the tissues, fluidity of the blood and sub^rous ecchymoscs, indicate the intensity 
but not the identity of the infection. In cases surviving longer, inflammations of 
the lungs, serous sacs, endocardium, pericardium and joints may be presen^ and 
desq^uamation may be recognised. Scarlatinal nephritis is acute (type I) nephritis. 

Symptoms. — The incubation is short, the period between infection and the first 
symptoms being from 2 to 4 days, with an average of 72 hours. The rash appears 
4 days after injection. 

Invasion is abmpt, the cardinal symptoms being yomiting,. headache and som^ 
throat. In some severe cases vomiting may be so urgent as to suggest irritant poison- 
ing, especially if accompanied by diarrhoea ; in mild cases vomiting may be absent. 
Rigor IS uncommon, convulsions occasionally oc<mr in children. Cough and catarrhal 
symptoms are decidedly rare, but a mild conjunctival injection is not unknown. 
The skin is hot and dry, the cheeks arc flush^ and the eyes bright. The limbs ache, 
the appetite is in abeyance and the tongue rapidly becomcs_ coated wiih_white_fur, 
througn which the papiU® project as red points {straicheny tongue). SUghtltoctuniy 
delirium is common. The temperatmejnses. rapidly, and even on the first day may 
reach 103® or 104® F. An undue acceleration of the pulse b usually a marked char- 
acteristic of sharp infections, rates of 160 or more being common in young children, 
'and rates of 120 to 140 in adults. 

Very nuld attacks often occur, and in these the symptoms of invasion may be 
absent, the rash being the first indication of the disease. 

Inflammato^ redness of the tonsils, fauces and utnila b present in the «rly 
s^ges^f the dbease. _Later, this becomes more vivid, the tonsils are swollen and a 
'dbtinc^ follicular exudate often appears^ odema of the fauces soon makes its appear- 
ance in severe cases, and may be accompanied by free mucous secretion. The tonsils 
may become covered bj' a thin necrotic fdm, or a more or less coherent exudate may 
form which encroaches on the faucial pillars and base of the uvula, and closely simu- 
lates the membranous exudate of diphtheria. In the more severe forms of scarlet 
fever, the tonsillar and faudal inflammation b very intense, and both ulceration and 
sloughing occasionally occur ; thick muco-pus trickles down from the naso-pharynx, 
the nasal sinuses are invaded and aend discharge blocks the nostnb and excori^ates 
the upper lip. The rsspiratory obstmeUon b especially severe if adenoids are present. 
In such severe cases, inhalation broncho-pneumonia is a decided danger. 

. ^punctatejnjection may often be seen on the soft palate and adjacent part of 
appearance of rash on the skin, and b diagnostic, 
the skm eruption usua!ly_appears within 24 Iroun of the invasion, but may be delayed, 
sometimes for several days. It appears fiiit on the uppe? part of the chest, the root 
“PPf”™ “ fc-tly ptincBM erythema; sometimes it is first 
5 «n ,n the axilla:. It qu.ekly spreads over the trank and hmbs, reaching the legs last. 
I he cheeks are merely flushed, and the extsKnrx: of an area of cirorm-Jral pallor is a 
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well known and sinking feature The thick skin of the palms and soles is also m 
most instances free from the distinctive rash The eruption shows a symmetncal 
intensification in certain regions, such as the lower abdomen and groins, the inner 
aspects of the thighs, the axiUse, the back, and the pomts and flexures of the elbows 
and knees Pressure produces a transient blanching 

Of the two elements of the rash, one is minutely punctate, the other erythematous 
It IS the former which gives it its distmctive character On coarse skin the puncta 
are particularly large When the erythematous element is intense the skin may 
actually appear cedematous and the puncta be quite obscured In such cases, on 
subsidence of the rash, } eUow staining may be app-irent In a ddition to puncmtion 
and erythema, minute petechitc or small Imear hamorrluges are som etimes s^ in 
the flexufes_of_thT’elbows (Pastia*s sign), groIns,“wrists andTcnees By application 
■of aTomniquet to the upper arm petechix may be rapidly produced at the flexure 
of the elbow This is the Rumpel Leede phenomenon It may also be positive m 
measles, small-pox, tj^phus, purpunc states and peliosis rheumatica The linear 
hemorrhages in the flexures remain when the rash has faded, and together wnth coarse 
injected papules on the outer sides of the arms and legs afford valuable diagnostic 
e\idence The rash on the buttocks and extremities may assume a slightly blotchy 
papular appearance, and so bear a distant resemblance to that of measles Minute 
sudaimna sometimes accompany the rash, giMng nse to the variety knowm as scarlatina 
tmbarts Itching is not common, and urticana is rare, but m some cases accompanies 
or precedes the outbreak of the rash 

The rash may be quite transitory or may last a week or even longer Generally 
speaking, it is more pronounced in severe attad>.s, but sometimes attacks w hich are quite 
mild show rashes of considerable intensity and persistence A dusky, blotchy, morbilli- 
form eruption, generally hraited to the convexity of the knees and elbows, but some- 
times more widespread, may supervene m grave cases It is known as the septic rash 
At the time of the initial faucial mflammation the lymph glands at the angles of 
the lower jaw are swollen and tender During the eruptive period a moderate enlarge- 
“ment of the axillary and mgumal glands, sometimes of the posterior cervical glands 
as well, 19 often to be detected The spleen is rarely to be felt At times the glandular 
sw elhng leads to confusion mth rubella, but the glands do not attam the size or show 
the marked localisation and tenderness characteristic of this disease 

In an av erage case a rapid nse of temperature marks the mvasion, but the maximum 
may not be attained until the full dev eloproent of the rash on the third or fourth ev en- 
ing, when readings of 103°, l04° or even 105° F may be registered Slight morning 
remissions occur The fall is by lysis, reaching the normal by the fifth or sixth day 
of the disease Termmation by cnsis is unusual In bad cases of a septic tj'pe, the 
fever is prolonged, with mcreasmg daily oscillations as septicemic sjmptoms become 
prominent In the malignant or toxcemic tj’pe of the disease, the fever is higher from 
the first and shows less remission, but occasionally is ominously subnormal through- 
out A protracted remittent fever may occur m scarlet fever without local symptoms 
or comphcations to account for it, tins vanety is sometimes Lnowm as the “ tjphoid 
type ” It IS septicaimic in ongin 

Abrupt rises of temperature during the convalescent penod may signalise the 
onset of such comphcations as adenitis, otitis, nephritis, endocarditis, empjema or 
a metastatic abscess Sometimes such pyrexial attacks occur without ascertainable 
cause, but a thorough examination of the patient is always necessary Very mild 
cases of scarlet fev er without obv’ious febrile disturbance certainly exist. 

Desquamation is characteristic, but the degree to which it occurs is very variable 
The tongue peels in patches or stnps, and bj the fourth day is raw with prominent 
papiUx {raspberry tongue) The flushed checks begin to shed a fine powder during 
the fcbnlc period Fine peeling of the lobules of the ears, of the margins of the lips 
and of thejskin at the root of tlic ncA, possiblj also abov e the pubes, next makes its 
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appearance By the end of the first week peeling is generally well marked on the 
neck chest, inner sides of the arms and possibly on the trunk Within a fortnight it 
may be seen on the hands and possibly on the feet It may not be complete on the 
latter until over 6 weeks from the onset of the fever Parual redesquamation often 
occurs on the soles and is not infectious The characteristic of the desquamation 
IS the pinhole or nnged form m which it commences, the homy layers of the skin 
being shed first over the summits of the papilla, forming apertures which enlarge 
centnfugally and fuse w ith their neighbours Where the skin is thick, as on the hands, 
and feet it tends to separate in larger flakes, or may even be thrown off m the form of 
incomplete casts A charactenstic form of peelmg is sometimer seen on the finger- 
tips when separation begins, as a split parallel to tiie free edge of the nail 

In se\ere cases considerable loss of hair may accompany or follow desquamation 
but IS temporary only, at all events m the younger patients Furrows may also 
appear across the nails and take several weeks to reach the free edge 

Although desquamation typically proceeds as described above, there are cases of 
true scarlet fever where it is insignificant. It is unsafe to pronounce definitely awinst 
scarlet fever on this ground until 3 weeks have elapsed In doubtful cases the hands 
and feet should be watched with care A change to negative m the Dick test is con 
firmatory A dry powdery appearance of the palms and soles is sometimes the sole 
indication of peeling During desquamation the skin may appear harsh, dry, cracked 


or even eczematous 

A polymorphonuclear leucoi^osis makes its appearance shortly after mfection and 
reaches a maximum w ith the full development of the rash It persists a variable time 
In severely toxic cases it may fail to appear A unique feature in favourable cases 
» an increasing cosinophiha during convalescence this may even reach 10 per cent. 
Varieties — These are (c) Simple or Benign , (i) Septic or Anginous , (e) Toxic 
Malignant and (d) Hsmorrhagic. buccal or wound scarlet fever and scarlet fever 
occurring during pregnancy or the puerpenum, also have their special features 

Simple scarlet fever is charactcnscd by an onset of moderate seventy m which the 
initial vomuinc is not repeated and sometimes is absent The faucial inflammation 
13 slight, and the teranerature which may reach 102" F has almost reached its acme 
m 24 hours , generally the climax is reached by the third day and amelioration of 
sjTTiptoms IS then rapid The unne may be normal throughout, or a trace of albumin 
may accompany the febnlc disturbance By the third or fourth day the tongue, at 
first slightly coated, has peeled, and slight powdenng may be evident on the cheeks 
Convalescence is rapid. 

The septic or anginous v-anety corapnses most of the severe and fatal cases It is 
charactcnscd by intense fauaal inflammation and a tendency to the development of 
scpticxmic manifestations Repeated vomiting sharp diarrhcca and prostraUon may 
signalise the onset The faucial mflammabon is cither severe from me first or un- 
expectedly becomes so after a lapse of 2 or 3 da>-s The tonsils are much swollen 
and a patchy or coherent membranous exudate may form Rapid and destructive 
ulceration of the tonsils, soft palate and its pillars sometimes occurs The mucous 
membrane of the mouth may be exconated and bleed at the slightest touch The 
pharynx and even the upper awnurc of the larynx, may become involved in the 
inflammation, although as a rule implication of the latter is more succcstivc of 
diphtheru than of scarlet fever The discbaigcs from the throat exconatc the angles 
of the mouth and a purulent acnil rhmorrhcea imtates the nares and upper lip 
Ucplutiuon is painful respiration is obstructed, and the patient often sleepier 
and later dclmous ITie cervneal lymph glands become swollen and tender, 
diulitis of the neck may ensue Thi« «nme 


wd pen adenitis or ext^ive tloughv ecliulitu of the neck may ensue This some' 
eroding large veins or even an artery Cvan 
and wldncts of tlic extremities and cardiac ailatation arc common The rash 
a r«'cr*l!v intense, du*k) and blotdiy The temperature often reaches 104® or 10a® V 
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in the early stages of the disease, and pyrexia may persist long bejond the ordinary 
period and, changmg its type, assume a remittent or mtermittent septicemic form 
Death may occur in the first week, more often life is prolonged into the second 
week, by which time circulatory failure becomes pronounced and hypostatic con- 
gestion of the lungs or spreadmg broncho pneumoma occurs Otitis, arthntis, 
suppurations of the serous sacs, endocardiUs or nephntis may appear as complications, 
and a true scarlatinal pyaemia be evident 

Many patients show septic symptoms of a much milder type and make good 
recovenes In grave cases which recover, improvement is very gradual and usually 
sets m tov.ards the end of the second week, but may be later 

Toxic or malignant scarlet fever is characterised by a toxsemic condition out of all 
proportion to the degree of inflammatory reaction in the throat Such cases are 
marked by high fever, cerebral disturbance, profound prostration and grave arculatory 
failure The rash is often petechial, but m the most severe attacks the patient may 
die before it has time to appear, and the real nature of the disease mav only be re- 
vealed by the supervention of scarlet fever in contacts The throat may be mtensely 
injected, but the cederna, ulceration and thick, purulent secretion which charactense 
the septic variety may be absent altogether Sometimes convulsions precede death, 
but mostly delinum meiges into coma Rarely, however, the patient dies of circula- 
tory failure with vomitmg, prostration and extreme pallor, but wth clear intellect, 
suggestive of the type of death seen m some cases of diphtheria 

Sufferers from ie mahgnant type of scarlet fe\er mostly succumb withm a week 
of the onset, sometimes within 24 hours But, as m the septic form, cases of the 
toxic or malignant type are not now so common or characterised by such extreme 
malignancj as formerly 

Hesmorrhagtc scarlet fever — ^Rarely scarlet fever assumes a purpunc form, with 
bleeding into the skm and sometimes from the mucous membranes also This 
complication may make its appearance towards the end of the second or during the third 
w eel^ and often proves fatal It is possible that some of the cases formerly described 
as scarlatinal, where hiemorrhages occurred earlier m the eruptive stage of the disease, 
were really h-emorrhagic sraall-pox, with prodromal rashes of scarlatiniform character 

Surgical scarlet fever may be a sequel of operations, wounds or bums and scalds 
It IS often seen after operations on Ae nose and throat The incubation period is 
short, often less tlian 3 days, and the rash may make its first appearance around the 
site of trauma Fauaal inflammation save in throat infections is often slight, and 
although the exanthema is present, fauaal swabs may be negative The infected 
wounth show a great tendency to suppurate When the mfection starts from a wound 
or abrasion on a hmb, injected Ijoiphatic vessels are often evadent which show a 
charactenstic punctate rash along their course The corresponding lymph glands 
are enlarged and tender The infected lesion may be small and is often overlooked, 
but the discoverj of IjTnphangitis in a scarlet fever patient should always arouse 
suspiaon that the infection is of this type ^Vhen the fev er follows bums or scalds 
the incubation penod is also short and the accompanying angina may be slight 
Cases of surmcal and of bum scarlet fever where the throat is not pnraanly involved 
arc not highlj infectious The} are often left in general wurds with impunity, but 
there IS no doubt that occasionally they spread the infection 

Scarlet fever ma} ansc m the pregnant woman In early pregnanc} it is rare, 
and IS said not to lead to abortion , but occumng later it is very prone to produce 
abortion or premature deliver} When the mfccuon occurs either immediatel} before 
or immediatel} after labour, it is apt to assume a grav e form witli a v cry high mortality 
from scpticarrma , but mild attacks ma} occur even at this penod 

Anomalous forms of scarlet fever occur m which one or more of the cardinal 
s}-mptoms arc larking In some only sore throat is recognised {Scarlatina sire 
erupuone) and vet llic patient ma} transmit the Q'pical disease The cases of mfec- 
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tious sore throat which often herald outbreaks of scarlet fever belong to this lategory. 
In these patients there is immunity to the erythrogenic toxins but antibactenal 
immunity is lacking In others the rash is so ephemeral or atypical that its true 
nature escapes recognition in yet others, the rash is the most pronounced feature, 
both fever and sore throat being insignificant In cases where the rash is very scanty or 
insignificant and also after antitoxin treatment, desquamation may not be at all marked 
Complications —These fall into two groups those which anse locally in con- 
nection with the faucial and naso-pharyngeal infiammation, and those of a general 
or more remote character To the first group, m order of frequency, belong otms, 
cervical adeniti'. rhinitis, secondary tonsillitis and stomatitis, and aspiration broncho- 
pneumonia The second group includes rheumatism, albuminuria, nephritis, endo- 
carditis, mflammauons of the serous sacs and metastatic abscesses In severe infections 
complications show a great tendency to occur in combination rather than singly 
Otitis — ^This IS met with in from 10 to 15 per cent of the cases, and is an inflam- 
mation of the nbole mucous tract of the middle ear Its greatest frequency xs in 
childhood, and its incidence is favoured by the presence of adenoids It is more 
common in severe attacks, and may show itself by the end of the first week of the fever 
or later It is often bilateral Earache with an injected and bulging tympanic mem- 
brane are the signs to be expected, but sometimes a free discharge of muco-pus or 
pus and blood from the ear is the first indication Unexplained pyrexia not due to 
fresh faucial or glandular extensions or to one of the distant complications should 
always lead to a careful examination of the cars Perforation generally occurs in the 
upper part of the tympanic membrane Deafness may occur, but fortunately is 
transient in most cases. Pam and tenderness with slight cedema of the mastoid 
appear in some instances, and may be accompanied by restlessness, vomiting and 
fluctuating temperature The intensity of these mastoid symptoms maj vary from 
day to day In children the mastoid air cells are very superficial, and pus easily 
makes its way beneath the covering periosteum 

Rarely the labyrinth becomes implicated In such cases sudden deafness, vomiting, 
Ncrtigo and nystagmus may occur Labynmhine deafness may be permanent 

Such intracranial complications as meningitis, extradural abscess, lateral sinus 
tiirombosis, cerebellar or temporo sphenoidal abscess, belong to the more chronic 
forms of ear disease, but occasionally thqr arise during the acute stage Persistence 
of mastoid tenderness with local headache and slight fever may be the only signs of 
smouldcnng inflammatory mischief invading the dura m the vicinity of the lateral sinus 

In most instances scarlatinal otitis subsides m a few weeks, the perforation of the 
membrane closes and hearing returns 

Secondary adaittu — A considerable swelling of the upper cervical lymph glands 
may suddenly occur during the convalescent srage of the fever. The s\voUen glands 
■ate \ho5(t behind \bc of the ■mandible or higher up under the insertion 

of the stemo-mastoid muscle I lie adenitis, the basis of which is a congestive cedenw 
with Tcticulo endothelial proliferaUon, generally supervenes during the second third 
or founli vreek of the disease It is marked by local tenderness and a sharp accession 
of feter In fatourable cases the temperature becomes normal m a day or two and 
the glandular swelling rapidly subsides, but suppuration may ensue 

Secondary tonsillius should suggest the possibility of diphthenUc infection. Pen- 
tonsillar abscess may occur UlceraU>c stomatitis with much fetor of breath and 
sometime e%cn sloughing of soft Ussues and necrosis of bone are also looked upon 
as secondary infections Vincent s organisms, amongst others, should be sought for 
in such cases ^ 


Unmtis — Acnd or purulent rbinonhoa is characteristic of seouc attacks The 
air sinuses tmy become »nfccted A rhmorrhaa which occurs m the later stages of 
1 mfcl" I'rK tiansm^ion of scarlatinal or diphtheritic infecuon 

1 rue thcna.bacilU are more frequenUy found m the nasal than m the car discharges 
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Nephritis . — Slight albuminuria during the eruptive stage of scarlet fever is trans- 
itory and of no great importance, but about the third week nephritis may supervene. 
Its incidence has fallen progressively during the past 50 years in part because of the 
increasing mildness of scarlet fever and in part, perhaps, on account of the use of 
antitoxin. Formerly between 4 and 7 per cent., the case incidence is now under 
0*5 per cent. It is more common in severe than in mild attacks. Chill, damp and 
exposure favour its incidence. The onset may be insidious or fulminant. In the 
insidious cases albuminuria, at first slight, and even intermittent, is the first sign. 
In the fulminant cases, headache, vomiting, pyrexia and even rigor may mark the 
onset. The urine becomes heavily loaded wiA albumin, casts and blood, and there 
is more or less suppression. The temperature may rise gradually or suddenly and 
show marked daily remissions. Lumbar pain is uncommon, but abdominal pain 
and constipation are marked features of some attacks. The amount of dropsy is 
very variable; it may be considerable in ambulant cases. Anaemia is of rapid onset 
and very pronoimced. The blood pressure is raised. In a favourable case some 
improvement occurs within a week, the secretion of urine increasing, but the hasma- 
turia and albuminuria take much longer to clear up. In some cases albuminuria 
persists and chronic nephritis may ensue. The duration of an average attack may 
be put at 7 weeks, but is subject to much variation. Broncho-pneumonia, pulmonary 
oedema, oedema of the glottis and unemic symptoms occur in severe cases. Convul- 
sions may be recovered from, but coma is of bad augu^. 

In the septic type of scarlet fever sharp hematuria with casts streptococci 
may accompany other pyasmic manifestations. This is embolic in origin. 

Rheumatism . — ^This is common, and usually makes its appearance towards the 
end of the first week. The arthritis is fleeting and mostly involves the hands and 
wrists. Joint effusions are not always present. The temperature is raised. Some- 
times the endocardium and pericardium are implicated, as in ordinary rheumatism, 
but the profuse sweats and creamy tongue are absent. Scarlatinal rheumatism is 
more common in adolescents and adults than in children. A history of previous 
rheumatism is often obtained. 

A mono-articular or multiple suppurative arthritis with, it may be, other pyaemic 
manifestations is sometimes seen and is generally of later onset. 

Cardiac complications . — There are three groups: those due to toxemia; those 
secondary to rheumatic or pya:mic complications ; and those accompanying nephritis. 
The toxremic effects are cardiac dilatation and acceleration of the pulse, which are 
so characteristic of this fever. 

Scarlatinal rheumatism is occasionally the precursor of simple or more rarely of 
malignant endocarditis. The influence of nephritis in producing hypertension has 
already been mentioned. Pericarditis may occur quite early in some cases of the 
septic type. The effusion is generally purulent. 

Pulmonary complications . — Neither bronchitis nor broncho-pneumonia is common, 
but aspiration broncho-pneumonia may complicate septic cases. Oedema of lungs 
may arise during the course of acute nephritis. Lateral sinus tlirombosis may give 
rise to pyarmic infarction of the lungs, empyema and even pneumothorax. A primary 
empyema, often of insidious onset, occurs in some patients. Pneumonia is rare; 
occurring early in the disease, it is streptococcal in nature and tlieprognosis is very grave. 

Streptococcal peritomtis is a very rare sequel of scarlet fever. 

Nervous complications . — If the delirium of onset, the nervous manifestations of 
nephritis and the cerebral complications of otitis arc excluded, it may be said that 
nervous disturb.ince during the course of scarlet fever is rare. In those predisposed, 
cnilcptic fits may signalise the invasion. Hemiplegia with convulsive onset, incom- 
plete paraplegia and peripheral neuritis have all been described, but hemiplegia is 
more often secondaty to nephritis or to a cardiac lesion than primary. Chorea develops 
occasionally, usually in association with arthritis and endocarditis. Tetany some- 
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times occurs. Mental disturbance of a maruacal or melancholic type is an infrequent 
sequel, or may show itself during the acute stages. . 

On rare occasions gangrene of the extremities has been enoauntered. it is some- 
times embolic in origin and leads to mummification, but gangrene has more frequently 
been described in association with purpura and sometimes with congenital syphilis. 

PotUicarlatinal diphtheria y.is, in pre-antitoxin da>s, one of the gravest complica- 
tions. Diphtheria may develop at the onset of the fever, but more often appears 
during early convalescence, frequently and deceptively as a rhinitis. It ocxairs more 
often in hospital-treated cases than in others. Every throat or nose inflammation 
alwut the nature of which there is the slightest doubt should be subjected to bacterio- 
logical examination at once. This is a more rational procedure than the indiscnm- 
inate injection of all scarlatinal patients with diphtheria antitoxin. All ear discharges 
should also be bacteriologically examined. 

Relapse and reinfection . — A recurrence of the fever and rash before complete 
recovery from the initial attack occurs in from 0 5 to 7 per cent, of those treated in 
hospital. In such cases it is usual for the original infection to be replaced and pro- 
tracted by one of different serological type- 

Diagnosis. — Detection of ^ haemolytic streptococci in the nose or throat sugg«ts 
scarlet fe%er and their absence the reverse. A positiv e Dick test before the third 
day of the attack is in favour of scarlet fever (it should become negative later) but a 
negative result does not exclude it. A positive Schulta-.Charlton blanching ys_h 
made by the intradcrmic injection of 0*2 ml. of a 1 in 10 dilution of immunised 
horse scrum applied to the newly developed rash, preferably on the lower abdomeOt 
is of more value. The reaction takes 8 hours to aevelop, and attains a diameter of 
3 cm. or more. Its value in the diagnosis of doubtful cases with ill-developed or 
fading rashes Is small. 

The chief diagnostic difficulty arises with mild attacks and with patients who 
come obsen'stho the firfrisJ sts^ Its the hemer the rash is ersaescMt, 
constitutional disturbance slight and the tongue often atypical. A history of a previous 
attack is of great weight for exclusion, but diagnosis can only be confirmed by the 
supervention of desquamation or of some characteristic complication. Sometimes 
the infection of a contact gi\es the clue. In days immediately following the rash 
simificant signs are j slight staining of the trunk, faint striw in the flexures of the 
elbows, knees and groins, or a triangular patch of fading punctate erythema over 
Scarpa’s triangle. 'Ibe submandibular glands may be enlarged, and coarse papules 
resembling goose-skin present on the outer aspects of the arms and legs. The tongue 
has usually peeled by the fourth day and remains ravr and palliated for about a 
week. Slight albuminuria, In the absence of diphtheria, is si^font. 

Desquamation of the typical pinhole type rarely occurs m other conditions than 
scarlet feter; the character of the accompam'ing sj-mptoms and the time of appear- 
ance of the peeling must be taken into consideration. 

Simple ton nlUtts is distmmishcd by the absence of punctate rash, a tongue which 
does not peel but remains heavily coated and absence of desquamation elsewhere. 
But a simple erythema may be present, with fleeting muscular pains and sometimes 
otms, and e\en endocardius or nephrius may occur as complications. 

, the body for a rash will usually prevent confusion with diph- 

When fauaaj emdate u present in scarlet fe%-cr, it is usually softer andlSs 
tthcrent than m diphtheria, and any subjacent grey ulcerated areas are depressed 
Wow the general surface. In scarlet f«er, too, the faudal pillars and palate may 
show the punctate rash, whilst pallor of the throat is more distincthc of diphthcria- 

vomiting ,5 cominon and 

{"n ( ^ occur. The fugitive eryi^cma which sometimes appears on the chest 



45 


SCARLET FEVER 

When tnSucnza is nfe, cases of scarlet feter are apt to be orerlooked, but m 
influenza rashes are exceptional, and careful obsefvauon of the progress of the disease 
Villi soon lead to a correct diagnosis 

Lobar tneumoma may, m children especially, by its abrupt onset, lugh fever, 
vomiUng and faucial inflammation, give nse to suspicion of scarlet fever, a suspicion 
favoured by the flushed face and circumoral pallor which may be present But the 
throat affecuon is trivial, the respirations are rapid and accompanied by action of the 
alze nasi, and Acre is no punctate rash on the chest Sooner or later consolidation of 
the lung may be detected, often m such obscure cases at the apex or high in the axilla 
Food, dru?. serum and enema rashes often cause difficulty Of drugs the most 
important rash-producers are copaiba and similar oleo-resms, quinine, phenazone, 
the sahcylates, aspirm and belladonna Arsphenamine compounds, gold salts and 
sulphonamides may also do so Anomalous distribution or polymorphic character 
of the rash should at once arouse suspicion, especially so the discovery of urticanal 
wheals Fever, slight generalised adenitis, enlargement of the spleen and leucopenn 
are recognised accompaniments of some drug rashes 

Erythema scarlaUmforme_ is charactensed by a punctate eruption which is some- 
times patchy and confined” to the trunk The rash is remarkably persistent, and 
desquamation may ensue whilst it is still in the flond stage The peeling is profuse 
and the subjacent skin often erythematous The characteristic sequelie of scarlet 
fever are wanting The disease is not known to be infectious and is very apt to recur, 
which gives a clue to its recogmtion Acute exfoliative dermatitis is by some regarded 
as identical 

German mea s les in the scarlatmiform stage closely resembles scarlet fever The 
diagnoiiT'turns on the trivial character of the accompanying symptoms, which are 
chiefly catarrhal, and the tender sweUing of the postenor cervical, mastoid and occipital 
glands Even when the rash is scarlatmiform on the trunk, distinct morbilliform 
elements may often be recogmsed about the wnsts and on the lower extremities, 
and this, with the history of an initial spotty rash on the face and around the mouth, 
IS of great significance The eyes are suflused and subsequent desquamation is in- 
significant. Sequels are practical!) unknown 

Measle s is more easily distmguished The rash is different and invades the face 
Catarrhal symptoms are pronounced and Koplik’s spots are present Difficulty is 
only likely to arise m those cases of scarlet fever where a blotchy rash is present, or 
where the appearance of a septic rash may simulate mtercurrent measles 

Prodromal rashes of a scarlatimform type may appear in small-pox, chicken-pox 
and measles In small pox, the petechii rash is usually confined to the bathing- 
drawers area and to the axill® Sore throat is in favour of scarlet fever, whilst ngor 
and sev ere lumbar pam suggest small pox The eruption of the latter disease appears 
on the third da), and a doubtful case should always be isolated over that penod 
The mitial rashes of small-pox are said to be absent in children under 10 )ears of age 
The eruption of chicken-pox ma) be heralded by a rash which is scarlatmiform, 
but it is more likely to be erythematous The diagnosis turns on the condition of 
the fauces and tongue, the absence of other signs of scarlet fever and the speedy 
appearance of vesicles on the palate and the truiA 

As a prodromal rash m measles, a scarlatmiform eruption is rare The catarrhal 
svTnptoms which accompany it will arouse suspiaon, which is confirmed by the 
discov ery of buccal mfiammation and Kopltk’s spots 

Prognosis — ^The mortality of scarlet fever vanes with the 1)^16 of the prevailing 
epidemic Of late jears, m Great Bntam, a mortality of less than 1 per cent has 
been the rule Of other factors, age is the most important, the mortaht) being greatest 
m infancy, diminishing rapidly after the second jear, and continuing to fall as puberty 
IS reached, the least fatal penod being from puberty to 36, after which age a slight nse 
occurs The death-rate is slightly nigher m males than in females Tuberculous 
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infections are apt to be lighted up, and puerperal patients run a grave risk of septi« 
camia. Chronic renal disease is lifcefy to be adversely influenced. 

Malignant attach are often fatal, and the septic type of attack is also serious, 
especially if broncho-pneumonia supervenes. In adults, sleeplessness and delirium 
are unfavourable signs, and in children, convulsions occurring after the initial stage. 
Nephritis in many instances clears up, especially if detected early and properly treated. 
Grave symptoms are coma, repeated vomiting and suppression of unne. Oedema of 
lungs often precedes the fatal issue. Hremorrhagic scarlet fever, fortunately rare, 
may be rapidly fatal. Perhaps one case in every three recovers. 

Of other complications, pericarditis is the worst. It is often purulent and may 
be assodated with empyema. Early pneumonia is rare but often fatal, Hemipl^^ 
if of vascular origin, mostly becomes permanent. The danger in otitis media is 
remote rather than immediate. 

Treatment, — Prophylactic. — Infectivity ceases mostly within a period of 4 to 6 
weeks, but is apt to be prolonged in the presea<^ of complications. A negative 
throat culture does not always indicate cessation of infectivity, and this test is not 
employed as a routine measure. Late desquamation of the hands and feet is not a 
sovTce of infection, but discharges from the no^, throat or ear are dangerous. 

Convalescent carriers are responsible for something less than 3 per cent, of the 
cases treated in fever hospit^s. They are often characterised by unhealthy conditions 
of the nose, throat or car, dUcharges from which may have reappeared. Patients with 
persistent tonsillitis, adenitis, rhmorrhoca or oUtis should be isolated for at least 12 
weeks from the commencement of the fever. 

The discharge of patients direct from wards containing others in the acute stage 
of the disease should be avoided j isolation for a few days in a separate apartment is 
advisable. It is safer to remove those who remain Dick-positive during convalescence 
from all contact with acute cases. In cold weather the practice of bathing on the 
scry day of discharge is not advisable, as a catarrh may oe thus induced. Patients 
should not pass straight from isolation into the companv of children and other sus- 
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being maintained at 55” to 60” F. Overalls should be worn by attendants, and all 
articles used by the patient sterilised at once. 

The attion of tlie slan is promoted by a daily wash and a tepid sponge every 
evening during the pyrexia! stage. This may be replaced bj a daily warm bath 
when defervescence is complete. The bed coverings should be adequate, but not 
too heavy. During the febrile stage the diet should consist of rmlk, barley water and 
weak tea ^Vater and fruit juices may be given freely, to counteract dehjdraUon A 
full diet may be given directly the tonsillitis allows the patient to swallow without 
discomfort In the absence of compheaUons there is no need for the paUent to be 
confined to bed for more than a week 

Attention should be paid to the mouth, teeth and gums, since oral sepsis is believed 
to bnng Its own tram of local complicauons The bowels should be regulated with 
mild aperients 

The sulphonamides and penicillin are of great value m controlling the local lesion , 
penicillin is to be preferred and should be administered in the doses recommended 
on page 8 These drugs, hovvever, have no influence upon the rash and do not 
counteract the effects of arculating toxm The routine use of antitoxin is no longer 
advocated and it should be reserved for the now rare severe cases Reactions are often 
marked and the intramuscular route is advisable, 20,000 to 40,000 imits may be 
mjected depending upon the gravity of the infection Prehminary desensitisition is 
essential m sensitised patients (see p 4) A unit is the amount of antitoxm which 
neutralises SO skin test doses of the standard scarlet fever toxin 

Pyrexia, wnth restlessness, msonmia and delinum, may be controlled by tepid 
sponging and acetylsalicyhc acid or paraldehjde A cold pack at 60® or 70® F. for 
15 or 20 minutes is beneficial when nervous symptoms are pronounced After the 
midde of the second week, if albuminuna is present, cold sponging and cold packing 
should be avoided 

Persistent vomiting may be controlled by the use of diluted or citrated milk or 
temporary substitution of albumin water. Liquor lodi mitis m doses of 3 or 5 mmims 
in water is often efficacious When swallovvmg is painful the feeds should be small 
and often repeated 

For the local treatment of the throat and nose, gargles are quite ineffectiv e Oint- 
ment should be applied to the nares and upper Iip to prev ent exconations 

Local septic complications should be treated with antibiotics or chemotherapy 
Cervical adenitis is treated by smearing gljcerm on the neck and applying cotton 
wool Poultiang appears to precipitate suppuration Inflamed glands should only 
be incised when the presence of pus is certain Care should be taken that the ears 
are clean The pain of otitis may be mitigated by the application of hot, dry cotton 
wool, or a rubber hot- water bottle Incision of the tjropanic membrane is rarely 
necessary when chemotherapy is started early Discharging ears should be cleansed 
frequently with hydrogen peroxide and mopped dry with spirit but never plugged 
After the fourth week of the fever, removoil of adenoids and infected tonsils shortens 
the duration of discharge Watch must be kept for mastoid tenderness and oedema 
If there is persistent mastoid tenderness or pulsatmg purulent aural discharge m 
spite of chemotherapy, mastoidectomy is required 

Scarlatinal rheumatism is usually mild and transitory, salicylates, or acetyl- 
saheyhe acid give relief When joint swellings persist, a nuld pyoirmc condition is 
often present, and may be associated with endocarditis Some advise a cautious tnal 
of mtrav enous scarlatinal serum in such cases, but the use of sulphonamides or peni- 
cillin IS more rational \\Tien the presence of pjiemic arthritis is suspected an explora- 
tory aspiration under strict asepsis may be advisable This may lead to subsidence 
Scarlattnal nephntu — ^The importance of daily examination of the unne and 
avoidance of chill must be emphasised No patient wath albuminuna should be 
allowed up and, if ncphnlis sets in, prolonged rest in bed is more than ever essential 
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The incidence is said to be less in patients treated avith penicillin Treatment is tha 
advocated for acute nephritis, described on p 1119 

Grave circulatory failure calls for strict recumbency and oxygen inhalations 
The most promising treatment for heemorrhagic scarlet fever is blood transfusion 


RHEUMATIC FEVER 

Definition — An acute disease, characterised by fever, arthritis and a special 
tendency to carditis 

/Etiology and Pathology.— An association of rheumatic fever with hxmolytic 
streptococci of Lancefield’s Group A has long been rccogmsed and is firmly estab- 
lished The history in many cases is of an upper respiratory infection followed, 
after a latent period of ^to 3 weeks, byjhc onset o^heumaticiev er. Years of patient 
investigation have failed to prove the disease immediately attributable to invasion 
of the tissues by these streptococci, blood cultures are uniformly negative and in 
fatal cases no bactena can be recovered from the diseased organs The problem of 
the relation between the hxmolytic streptococcus and the lesions of rheumatic fever 
remains The explanation most favoured at the present time is that the disease 
^ proces3_i3 a manifes tation of bacteri al al lergy {see p 5)._The toxic products of 
sEreplococcal infection are the'allercens in the view oflhe protagonists of this hypo- 
thesis, who cue the resemblances Between rheumatic inflammation and the allergic 
tissue response of animals injected with foreign proteins in their support- 

While most w orkers regard rheumatic fever as a consequence of harmolytic strepto- 
coccal mfection and as an example of specific bacterial allergy, this bebcf has not 
gone unchallenged Although serologic evidence of infccuon, such asposjttve 
precioitm and com pleme nt fixation reac tions and raise d litres for antist rc^iy sifPO 
and.antifib nnoty si n, is-tisuall y-to^fQun 3 ,jtjVhot^nvanable It has "been suggested 
that the rheumatic process is usually act in motion'by a streptococcallnfeCtion, but 
that Its effect is not a speafic one and that other influences, such as trau ma, cold , 
dam p andi atig ue m ay initiate a^cks Those who hold such views rtgard rheuii'iaTic 
fevE'f^5"a“non speSfic'allcfglC'reaction or possibly as a response to an mcrcasing Utre 
of auto antibodies against some constituent of connecuyc tissue^ ^ 

possible that susceptibility is hercditfli^ and claims have been made that it 
jsjtran smute d as a single autoso mal rece ss ive character. There is, however, general 
. agreement that rheumatic fever*^ is more common” m the presence of poverty, over- 
crowding, malnutrition and damp, and it is difficult to separate the effects of these 
environmental factors^rom hereditary predisposition 

Rheumatic fever is rare beforc.the^age of 4 yea rs or afte^the age of yea rs , 
the curve of incidence sh ows a peak at 7 years There is a particular tendency to 
^ recurrent attacks Little racial predisposition is to be noted and, although florid 
rheumatic fever is rare in tropical countries, rheumatic heart disease is common 
In Great Britain autumn provides more attacte than any other season of the year 
Morbid Anatomy — ^The characteristic pathological lesion of rheumatic fever is 
the Aschoff node It is usually fusiform in shape, consisting of a central area of 
necrosis with a number of epithelioid cclb arranged fan wise and a surrounding halo 
of lymphocytes The nodule iq later replaced by fibrous tissue 

Rheumatic fever is a n affection of CD nne5u^isspg~an dTt8 lesions ar e scatte red 
throu gho ut the_b gdy , the most Irtquentsites are the hea’rfTlolHlsrsubcutaneous 
_ti^UCS,^ arten , ^ and serous memb ranes Inflammatory reagtig n5 ~ 0CCU r' in systemic, 
pulmonary and cerebral arteries, they are marked by lymphocyuc mfiltrations with 
proliferative changes in the artenal linings which may obliterate small vessels Tul- 
_jnonarv_consolidation of a curious rubbery consistence is not uncommon in fatal 
®“^but ^ specific rhcumaUc^haracter hw beciLcalled in qu5tion 

The heart bears the brunt of the affection in fatal cases , Aschoff bodies are 
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always found in the myocacdiuin, disposed around vessels, and often associated \\ith 
a diffuse myocarditis Lesions occur along the line of closure-of the valves sw ellmg 
and necrosis of ^he fibnllse are followed by fibrmous depositionsjwhich later become 
organised to form the familiar verrucous vegetations and foaliy, undergoing thicienmg 
and fibrosis, lead to the valvular defects of chronic rheumatic heart disease 

Symptoms. — In adults the onset often following 2 or 3 weeks after a streptococcal 
mfection of the naso-pharynx, is usually abrupt, with the sense of chill* accompajued 
almost at once by pams mji jgmt, the knees and ankles bemg^the commonest. The 
charactenstic dmical picture is of a ftigitive polyarthntis , the acute inflammatory 
changes m one jomt flitting overmght to hght upon another, leaimg the first appar- 
ently normal Knees, ankles, wnsts and shoulders are affected m this order of 
frequency The number of joints affected and the seventy of the mflammation vary 
greatly, at its worst there is swelling, redness with intense pain and a rapidly appear- 
ing e^sion Less commonly the jomt disease affects several joints simultaneously 
and m children small jomts may show changes It is not rare in the adult for the 
arthntis to be stnctly monarticular, usually limited to one knee, and for the migratory 
tendency to be lacking Articular function suffers no permanent impairment and is 
soon restored to normal 

The temperature may reach, but seldom exceeds, 102® F unless a comphcation 
such as pencarditis be present , the fever remits, or even intermits, so that the chart 
show's an “ irregular ” curve The pyrexia is peculiarly sensime both to exac erbat ions 
m the disease (which are common), to^relapses (which are also common) and to com- 
plications Sweating is generally profuse, the si^ eat being of a peculiar “ acid ” sipcU 
The urxne is scanty and mgh coloured, and if the fever is marked there is usually a trace 
of al^mm present. As m most acute fevers, the secretions of the mouth and alimentary 
'IractSfelessened, leading to a heavily coated tongue, anorexia and constipation 

The heart is ^ected to a vanable deCTce by rheumatic inflammition m at least 
75 per cent, of cases of rheumatic fever Definite evidence of carditis in presence 
of active rheumatism is provided by (1) the development of a blowing pan systolic 
murmur at the apex or a short imd diastohc apical murmur mdicating nuti^ valvu- 
litis, (2) the deielopment of a mid-systoIic murmur at the base or an early diastohc 
murmur m the left parasternal region indicating aortic valvulitis, (3) a rough to- 
and fro murmur oi er the prtecordium mdicating pencarditis (together with electro- 
cardiographic changes), (4) outward displacement of the apex beat due to csidjac 
dilatation Slight shifts m the position of the apex are diffioilt to evaluate and gross 
degrees are assoaated with other signs of carditis, (S) the appearance of signs of 
heart failure, (6) the development of conduction defects or other arrhythmias con- 
firmed by diangcs m the electrocardiogram Gallop rhythm is not rehable and 
difficult to mteipret as most normal children have a third heart sound and tachy- 
cardia due to fever often produces a summation gallop 

The blood show's a considerable leucocytosis (15,000 to 30,000) and an anienua 
which IS a constant feature of the disease and quickly repeals itself m the patient’s 
faaes The crytlirocyte sedimentation rate is mcreased dunng the active stages of 
the disease, m the acute phase Westergren’s method may give readings of 100 mm 
or even higher m the firsthour 

Electrocardiograms show pathological alterations m the great majonty of cases if 
tracings are repeated suffiaently frequently The PR interval will frequently exceed 
0 21 seconds , abnormal T waves and evidence of intrav entncular block maj occur 
A prolonged QT interval is common dunng the activ e phase 

Aberrant Types — Subaaite attacks are common, especiallj m cluldrcn (see p 
51) and in old rheumatic subjects Their importance lies in the fact that all the 
time the heart maj be suffenng damage Although this is less common in adults 
than m children, axthntic signs may be absent m cases of rheumatic endocarditis 
as rn rheumatic pencarditis ’ 
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Complications— As already staled, at least one half of all cases develop some 
heart lesion We have spoken of myocanlittt and of acute endocardtits, ^(1 ol me 
advent of the latter, should it arrive, about the end of the first week 1 he endo- 
carditis is generally a valvulitis, most often mitral, less often aortic, but m some 
cases both mitral and aortic Pericardtta is less common, though it may be the only 
manifestation of rheumatic infection, and pericardial effusion, especiaUy ol me 
massive sort is nowadays quite uncommon 

Skin eruptions, though a specific feature of the infection, are not very common, 
except in children The profuse sweating quite often leads to sudamtna, and these, 
becoming inflamed lead to miltana True rheumatic erythemata are much more 
common in the subacute cases than in the acute ones Purpunc eruptions, again, 
are more often seen in aberrant types of the disease 

The only pulmonary complication of any consequence is pleurisy, and this is by 
no means common if we preserve the usual strict catena of physical signs for its 
recognition and omit “pleurodynia”, in which condition the pain is more often 
intercostal than pleural Indeed it may be said that, in the absence of pericarditis 
and of severe endocarditis, rheumatic pleunsy is rare Pneumonia also is unusual, 
but there is a condition of the lung in severe rheumatic fever, agam when complicated 
by grave endocardial, pencardial and pleural affections, which simulates it somewhat , 
the lung tissue is m a mixed state of congestion, collapse and cedema A thin serous 
pleural exudate often accompanies this condition of the lung, and, no doubt, because 
of the associated pericarditis, it is more often found on the left than on the nght 
side Rheumatic pertiomiu has been described in children 

Hyperpyrexia was formerly a much dreaded, and not very uncommon, complica- 
tion It IS now of extreme ranty The condition arises suddenly m most cases, 
though m a few there is a suspicious prodromal amelioration in the pain, siveating 
and general discomfort The temperature rises rapidly to 106®, and unless checked 
by cold applications it may quickly reach 109* or 110* ¥ Before this stage is reached 
the patient has become tremulous and excited, then dehnous and then semi comatose, 
with a dusky lividity of the face and a fading pulse Most of such cases are fatal 
If prompt treatment succeeds in lowering the pyrexia it may need to be resorted to 
again m a few minutes or hours, since recurrence of the condition is to be expected 
Course — The course of rheumatic fever is variable and unpredictable Mono- 
cvchc, polycyclic and continuous forms have been described but a more useful 
classification is into (o) those in whidi the active process rapidly subsides and the 
patient rccoNcrs without cardiac damage or with only a minimal valvular defect, 
(6) cases in which the process remains active for months or years with frequent 
recrudescences and rapidly advanang disabdity , (c) rapidly progressive cases termin- 
ating fatally in a fc^v weeks or months 

Variations from these three categones are common Recurrence is frequent, 
being estimated at 25 per cent m patients between 4 and 13 years, but only 8 5 per 
cent in patients between 14 and 16 years 

Activity of the disease process is judged by the presence of fever, arthntis, rheu- 
matic nodules, tachycardia leucocytosis, a raised erythrocyte sedimentation rate and 
transient electrocardiographic changes 

Convalescence is often tedious, and the resultant aniemia and heart weakness warn 
the careful practitioner not to attempt to hurry it. Rheumatic fever patients are as 
liable to relapses as they are to recrudescences, and it is no uncommon thing to see 
a patient slip again into almost as bad a state as he originally was, including, it may 
be. painful svv tiling of the v ery same joints as were first affected The great danger 
of these relapses Iim in the nsk of heart inflammauons ansing dunng the subsequent 
attacks when perchance the patient escaped them at the first 

d'^nng a first atuck is 

Ncry uncommon ^\ben death occurs there is mvanably serious clrditis, especially 



INFECTIOUS DISEASES 


the con\erse error arise But the disease-process is nearly always much more severe, 
the temperature being much higher and showing greater oscillations The pamiui 
part IS generally the lower end of the femur or tibia, and careful examination reveals 
It to be epiphyseal rather than arthnUc As m py$mia, to which type of infection 
the disease really belongs, blood cultures are usually positive {Staphylococcus aureus) 

(3) Gonorrhaal arthritis is not usually so acute a disease, nor is the patient often 
so ill as in rheumatic fever The affected joints are fewer m number, and, as m 
pytemia, the course of the individual involvement is much longer. The inflammation, 
too, affects periarticular as well as articular structures, not seldom it mvolves 
adjacent tendon sheaths also Gonococa may be isolated from the joint effusions. 
Although the piesence of a urethral or vaginal discharge makes a diagnosis of gonor- 
rhceal arthritis likely it does not prove it ; and it must be remembered that the dis- 
charge not infrequently ceases temporarily with the onset of the arthntis 

(4) Gout, when present in the acute arthritic form, may be mistaken for rheumatic 
fc\er; rarely does the converse happen The patient is generally a man over 40 
years of age , the number of joints in\oKed is rarely more than two , the skin over 
these IS generally dusky red in hue, and shining , there is often definite soft cedema 
The presence of severe pain when the affected joints are at rest is much in favour 
of gout The degree of fever is usually much less m proportion to the degree of joint 
inflammation than is the case in rheumatic fever. The presence of tophi may be taken 
as confirmatory of gout m a doubtful case 

(5) Reiter's syndrome is distinguished by the history of conjunctivitis and urethritis , 
the arthntis is seldom fugitive and frequently affects simultaneously two or more 
joints Fever seldom exceeds 100* T and there is no improvement with admmistration 
of salicylates 

Treatment.— (1) General — With as much promptness as possible, the patient 
IS put to bed, and is kept there until it is ceruin that the inflammatory process has 
ceased to be active To gauge activity of tlie rheumatic infection both chnical and 
pathological observations are needed If the obvious features of acute rheumatism, 
such as fever, sweaung, arthntis and subcutaneous nodules are absent, if the position 
of the apex beat remains constant, if the pulse frequency dunng sleep is normal, 
and if anarmia, leucocytosis and the raised erythrocyte sedimentation rate have dis- 
appeared then the mfe«ive process may reasonably be considered at an end 

The bed should be chosen carefully , narrow enough to admit of easy nursing, 
and having a soft but firm mattress The patient lies m blankets with a long flannel 
garment opening down the front, and having sleeves to the wnsts , this garment is 
changed as frequently as need be, according to the degree of sweating The posiuon 
of the patient is one of recumbency, with the affected joints supported in a position 
of maximum comfort. Movements of the limbs are generally best earned out by 
the patient’s own efforts, and m all except severe cases, movements of the body as a 
whole rnay also well be left to the pauent Dunng the acute febnle penod the diet 
should be light and an abundance of fluids perrmtted Once the fever is under 
control the quantity maj be increased so that a high calonc value is mamtarned but 
care should be taken that it remains easily digestible. 

Sodium s^CTlate is generally held to be a speafic remedy It controls the arthntis 
and causes Uie fc\ er to decline The erythrocjte sedimentaUon rate reaches normal 
le\cU more rapidlv and there is general belief, but no convincing proof, that recur- 
rences arc fewer and health is regamed more quickly when patients are treated wnth 
^5 drug. It should be given m suffiaent quantiues, and the doses should be dis- 
mbuted as cicnly throughout the 24 hours as is compauble with secunng good sleep 
for Uie pauent At the onset of treatment of an acute case m an adult, gr 20 should 
.n r'oA' ^ 4 hours dunng the n^ht (gr 200 

aulhonues advise that twice this amoult of sodiunTbicar- 
bonatc be added to the sahcjlate to present aadosis . the effect of the sodium bicar- 
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faonate is apparently to diminish the quantity of salicylate circulating in the blood 
and the combination is probably best avoided unless vomiting makes it imperative. 
As the fever and pain diminish these quantities may be given somewhat less fre- 
quently, a note being kept on the temperature chart of the total amount given in the 
24 hours. In a child of 12 years or so, half these quantities may be given. If no 
amelioration follows these doses in 48 hours they should be increased by 50 per cent, 
("gr. 150 in 24 hours). If an exacerbation occurs, or a relapse threatens, after the dosage 
Jias been reduced, it should be at once adjusted to its original level. The drug is not 
unpleasant to take, and its taste is easily masked by liquorice water as a vehicle. 
Quite apart from the inestimable value of giving adequate doses so as to gain time, 
there is an additional value in this procedure ftom the point of view of diagnosis, 
for a patient suffering from acute arthritis with fever, who is not considerably better 
after 48 hours’ treatment by full doses of salicylates almost certainly is not suffering 
from rheumatic fever. The diagnosis in these circumstances should be at once 
revised. It will be found that the great majority of patients tolerate the above specified 
doses of salicylates without ill-effects. In the few instances in which it produces 
vomiting, or intense depression, or delirium, or coma, or hiematuria — symptoms 
thought from time to time to be toxic effects of the drug — either aspirin or salicin 
may be substituted. But care must be taken in deciding that such symptoms are 
really due to the salicylate and are not manifestations of the rheumatic poison. Modern 
synthetic preparations of sodium saliqrlate are fairly free from the contaminations 
which were formerly rather common. In the early stage of the disease it may be 
necessary to adopt more rapid palliative measures for the severe pain, especially if 
this prevents sleep. Nothing is better than opium, either as pulv. ipecac, et opii, 
gr. 10, or pil. saponis co., gr, 5. It is better to avoid phenazone and phenacetin. 
The treatment of heart complications is discussed elsewhere. Against the occurrence 
of these complications, apart from the value of early and liberal use of salicylates, 
we seem to be powerless. 

Hyperpyrexia is met by prompt application of the cold pack ; the pack may need 
frequent renewal, and in extreme cases the water used for it must be iced. The most 
constant vigilance is necessary in such cases, which, as already stated, are happily 
rare nowadays. 

(2) Local . — The position of optimum comfort of the affected joints has been 
already referred to. The use of splints for fixing the joints often gives relief. In 
the milder cases it suffices to wrap the joints in cotton-wool and bandage them lightly. 
In the more severe cases a lotion of tinct. opii, 1 fl. oz. ; glycerin, 2 fl. oz. ; water, 
12 fl. 02 . ; sod. carb. to saturation, used hot, gives as much relief as anything. An 
alternative is one of the preparations of methyl salicylate, used freely, but without 
rubbing. Aspiration of the effusion is scarcely ever needed ; its indication, indeed, 
should raise doubts as to the diagnosis. 

(3) During convalescence . — Convalescence is generally slow, and should not be 
hurried. If the heart has suffered by direct inflammation, the recumbent position 
must be prolonged until it is certain that quiescence is established in that respect; 
this usually means from 4 to 6 weeks after the subsidence of the fever. The transition 
from strict recumbency to a sitting posture should occupy a whole week, by the 
gradual addition of pillows, and the further return to ordinary active life should be 
graduated with care. 

(4) Preventive treatment . — The prophylactic value of tonsillectomy has been found 
to be disappointingly slight, but it is justifiable in patients with recurrent tonsillitis 
or unassailable evidence of chronic tonsillar infection. At least 2 months should 
elapse between the disappearance of all sign of rheumatic activity and performance 
of tlie operation. 

It has been demonstrated that recurrence and recrudescence arc much less likely 
to occur in the absence of infection of the upper respiratory tract. To this end 0'5 g. 
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of a sulphonamide daily has been given by mouth for a prolonged period. Pre- 
vention IS also possible by means of long-acting penicillin preparations ; a dose ot 
1,200,000 units of benzathine penicillin can be given intramuscularly at intervals or 
1 month. 

CEREBROSPINAL FEVER 


Synonyms.— The name here chosen seems least open to objection. ^ ‘ Cerebro- 
spinal menmgitis" is the best alternative, but cerebrospinal meningitis may be 
caused by micro-organisms other than the meningococcus, and meningitis may not 
be present at ^1, or may not constitute the chief lesion, in some cases of meningo- 
coccus infection. *' Epidemic cerebrospinal meningitis ” is much less desirable, 
because it suggests that there is an essential difference bet\veen the epidemic and the 
sporadic cases of meningococcus infecdon, which difference does not in fact ^ist. 
“Meningococcus infection “ bnnga the various pathogenic jiossibilities of the nuCTO- 
organism into line with those of the pneumooiccus, with which it has close analogic, 
but the term does not connote a disease. Menmgococcal fever, as suggested by 
Banks, U an acceptable alternative. 

Definition. — A speafic disease, due to infection of the body by the meningo- 
coccus, occurring both in epidemic and in sporadic form, and most often manifesting 
Itself as an acute meningitis tending to involve the whole cerebrospinal axis. 

Epidemics of cerebrospinal fever are marked by several features peculiar to the 
disease, offering a striking contrast with other epidemic diseases. For a long time 
these features were very difficult of explanation, until the existence of “ carriers ' 
became recognised, and supplied the solution to much of the epidemiological problem. 
Amongst these curious features may be mentioned the erratic nature of the outbreaks, 
the inability to trace the connection between one epidemic and another, the relative 
or even total escape of certain localities close to others in which the disease tvas rife, 
and tlie small proportion of persons affected in any one district. In closed communi* 
tics, such as camps, and especially in times of war, the disease finds a fertile soil. 
When the “ carrier rale ’’ rises above 20 per cent, an epidemic is likely to ensue. 

On clinical, bacteriological and epidcnuological grounds there is no disunction 
to be dra^vn between sporadic and epidemic cases of cerebrospinal fever. But it 
13 not entirely by means of the sporadic cases that the infecting agent persists, but by 
** carriers ” also. There is little doubt, however, that from the sporadic cases, as 
from a smouldering jnfcrtion, new epidemics light up. The present conception of the 
disease, from an epidemiological point of vie^v, is that of a very widespread infection, 
with a total morbidiW that is very low, but with foa of more intense vimlence here and 
there. These fod ot more intense virulence appear and disappear, being preceded and 
follow ed by a 8ome\N hat higher level of permanent incidence in the districts concerned. 

Altiolopy.— The geographical distnbuUon of the disease is very wide— world- 
wide, in fact. 

^ Cerebrospinal feser is a disease of winter and spring. This seasonal incidence 
is borne out by all observers, and ts a very important feature of the disease It com- 
pares markcdlv with the seasonal incidence of poliomyelitis epidemics, which are at 
their haght in the summer months 

In mihans about half the occur below the age of 5 years and 65 per cent, 
below lOyears; after tlieage of 25 years cases arc uncommon. During the Lr-timc 

I- ”8=- 

llirco cvsc-t^cuc infection is uncoimnon. and there k seldom more than one 
fnd ,T ’ "«« be low. Infection is conveyed by droplets, 

and the conditions which favour its spread arc overcrowding and inadequate venula- 
won; upper respiratory tract infcniona which r- - - - "‘.■‘“"'1“?" 'enu..^ 


an incrtaw m the earner rate. 


r sneezing and coughing; and 
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Tke Meningococcus. — The meningoroaus {Neisseria jneningitidis) is rather 
smaller than N. caiarrhalis and larger than the gonococcus — the other t\vo patho- 
genic diplococd which are Gram-negative in staining reaction.^ It is a strict aerobe, 
and requires the addition of some animal protein or of legumin to ordinary culture 
media to ensure growth. After culdvation for three or four generations it will grow 
on ordinary agar, but sub-cultures die rather suddenly. Optimum growth takes 
place at 36“ to 37“ C., and growth ceases at 42“ C. and at 25“ C. Vitahty is low, 
especially to drying ; sunlight kills in less than 12 hours. 

Types of the Meningococcus , — By employing the agglutination test, controlled by 
the absorption test, M. H. Gordon (1918^ differentiated four separate types of meningo- 
cocci occurring in the cerebrospinal fluid of actual cases. His classification has now 
been abandoned in favour of tu'o broad serological groups. Group I, containing 
Gordon’s types 1 and 3 is responsible for 95 per cent, of epidemic cases; Group II 
strains predominate in sporadic cases. 

As the result of this research during the War of 1914-1918, specific type immune 
sera were introduced which markedly Imvered the mortality of the disease. They 
have now been superseded by chemotherapy. 

The primary habitat of ^e meningococcus, both in actual cases of the disease 
and in “ carriers ”, is the upper part of the naso-pharynx and the posterior 
nares. 

Symptoms and Course. — Cerebrospinal fever is protean in its features and 
especially in its modes of onset. Out of the large number of different manifestations 
that occur, certain cases repeat themselves with sufficient constancy to constitute 
clinical ” types ”, capable of description and of recognition. Cerebrospinal fever 
is a disease the course of which has been Ranged by the application of chemotherapy. 
Much of the clinical description which here follows is concerned with the unmodified 
infection. Chemotherapy has cut short the disease process and has largely abolished 
the severe complications. 

1. The Ordinary or Acute Type.^ — The incubation period is difficult to estimate 
with accuracy; there are reasons for considering it to be 4 or 5 risj-s. The illness 
begins with the usual symptoms of an acute specific fever, and for the first day or 
two, or for longer than this if the possibility of the disease under consideration is not 
home in mind so as to lead to a special examination, there may be nothing to dis- 
tinguish the illness from one or other of several acute febrile infections. 

The onset is usually sudden, with fever, headache, general malaise and vomiting. 
The temperature usually rises rapidly and attains a fairly high degree on the first 
day (102“ to 104“ F.). J fa 6 

The headache is usually intense, is often referred to the oedput, and shoivs little 
or no response to the customary palliative drugs given to relieve it. 

There is frequently a rigor in the adult, or a convulsion in the infant or child. 
Vomiting is more often met mth in children than in infants, and is quite common in 
young adults. 

In^ addition to the three cardinal symptoms at the onset — ^headache, fever and 
vomiting— the following arc quite common, but are not nearly so c»nstant : delirium, 
pains in the neck and limbs, and some degree of catarrh either of the nose, naso- 
phaiymx, conjunctiva or ear.^ In some cases there is considerable bronchial catarrh 
and m others definite enteritis. In addition to the pains referred to the limbs there 
may be pain and swelling of the joints. 

After some 2 to 4_da>’s of these initial symptoms, cridence of meningeal irritation 
begins to show itself in more or fewer of the following developments. The vomiting 
is repeated, despite the fact that the invasion svTnptoms are past- The pulse is 
irregular in rhjrhm, and in older children and in adults it is often relatively infrequent 
when compart \rilh the height of the temperature. The respirations are irregular. 
The \“asomotor sj’stem is unstable, leading to periodic flushing of the face and to the 
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presence of tdches cerdbrales. The patient lies on his side with legs drawn up and 
prefers the shelter of the bed-clothes. The pupils are dilated and the light reHex 
K sluggish. There is photophobia, with intolerance of noise and of all kinds of inter- 
ference. Examination of the neck reveal3„ a stiffness of the muscles, which cannot 
be overcome without pain. Thrhamstnngs are found to be taut, so that the kne« 
cannot readily be extended if the hips are flexed (Kemig’s sign). The abdomen is 
retracted and the superficial reflexes are aboltshcH. The mental state is one of rest- 
lessness and mild delirium with troublesome insomnia. The headache may become 
quite intolerable and may require morphine for its reduction. In a considerable 
number of cases a rash appears during the first week — either a number of large rose 
spots about the trunk and limbs, or a macular eruption like that of measles or a few 
small petechize scattered over the trunk, neck and extremities. Herpes is common, 
and is generally situated at the usual places — the angle of the mouth, the chin and 
the nose. There is a Icucocytosis of considerable degree (20,000 to 40,000). 

Towards the end of the first week the mental state changes to a condition which 
may perhaps best be described as one of resistant stupor : the patient can be roused 
by an effort at examination, or by a change of position ; but either proceeding is 
resented, and he quickly resumes his huddled posture- The headache is less con- 
stantly severe, but shows sudden and marked exacerbations, often nocturnal, with 
complete insomnia. The neck rigidity increases, and the head is retracted. ^Thc 
back also becomes stiff. Flesh is lost rapidljr. Polyuria is common, with polydipsia. 
The temperature generally remains fairly high, and, although this is by no means 
invariable, the fever approximates to the continued type. 

Assuming that the course of the disease is not interrupted by lumbar puncture 
or by specific therapy, the condition of the patient remains much the same during 
the second, and pernaps during the third, week of the illness. But the wasting con- 
tinues. The temperature often becomes intermittent in type. One of the three 
modes of termination will be followed. 

(<j) Reeovefy.—Ttns is gradual when it occurs, and is often interrupted by sudden 
recrudescences, throwing the patient back into a sute which leads to renewed anxiety. 
The temperature chart is often interrupted in its defcrv'escence by sudden rises, with 
or without a corresponding recrudescence of the meningitic symptoms. Ultimately 
the fever completely subsides, the patient ceases losing flesh, the headache and stupor 
pass off and the ngidities slowly disappear. The pulse-rate remains high for some 
time in a good number of cases, and some authors regard this as a sign that the patient 
is not jet free from the possibility of relapse, and therefore as an indication for caution 
m treatment. The actual stage of convalescence, once it is established is rarely 
intcrmptcd. If the temperature and pulse-rate have remained normal for 14 days, 
the nsk of relapse may be considered to be passed. It may be some weeks, however, 
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succumbs to the disease, or, if he eventually survives its ravages, it is to be left with 
mental defect, deafness, blindness, hemiplegia or diplegia 

Opmions differ as to the frequency of true relapses in cerebrospinal fever This 
IS probably due to the fact that what some aulbonties term relapses others consider 
to be merely recrudescences It is certain that the latter are very common , mdeed, 
they are a characteristic feature of the disease 

2 The Superacute Type — ^This form of the disease is common at the height 
of an epidemic. The invasion symptoms are abrupt, and the patient is from the first 
very ill Delinum is marked, with most tiresome msomma, and the headache may 
drive the patient to a state of acute mama The temperature is usually very high 
(104” to 106° F ), and intermits Skm eruptions are more constantly present than in 
the ordinary type , but are by no means necessarily petechial in character Dis- 
charges are apt to occur from the nose and conjunctival sac The tongue is dry and 
tremulous The meningococcus can generally be grown from the blood by culture, 
and has even been demonstrated m cover-slip preparations made from the blood direct 
The leucocytosis is high (30,000 to 40,000) After 3 or 4 days the active mental state 
changes to stupor , if the cerebral pressure is not now relieved by lumbar puncture this 
stupor passes mto coma Even if the pressure is reheved by this procedure there is 
a great tendency for the patient to slip back mto a comatose state , then,, with pulse, 
respirations and temperature all rising, with insensitive pupils and absence of comeal 
reflex, the surface of the body becomes livid, the lungs congested and death occurs 
3 The Fulminating or Malignant Type — This form is prone to occur during 
the evolution of an epidemic But it is by no means rare as a sporadic manifestation 
of the disease It is more often seen m older children, adolescents and adults than 
in infants and younger children The abrupt appearance of fever, headache and 
active delirium, rapidly passing mto coma, and the whole course of the disease may 
not exceed 12 hours 

In ^\\ fultniwung cases of cerebtospinal fever there is a rapid development of 
septiaemia In some of them the septicaemia covers the whole of the disease , symp- 
toms of meningitis being absent, and the menmges being free from gross lesions on 
examination post mortem The patient is most often a child, exlubitmg petechiie 
and signs of circulatory failure — a small frequent pulse, extremities cold and livid, 
respiration npid and shallow A hamorrhagic suprarenal lesion is often present 
(Tridenchsen-Waterhouse syndrome) Even more constantly than in the superacute 
type IS a blood culture positive , but the course of tlie disease is too rapid to admit 
of a diagnosis by this method during life 

4 Mild Types — These cases are said to be common dunng the decline of an 
epidemic It is at present quite impossible to say with what frequency they occur, 
because it is certain that many of them are overlooked They are often treated as 
cases of “ influenza ”, owing to the resemblance they bear to that disease Many 
cases of acute fever with headache and pains m the back and limbs are regarded as 
** influenza ” from a diagnosis by exclusion They are not subjected to a lumbar 

f uncturc because the condition does not seem suffiaently grave And if they recover 
rom an illness of a few days’ duration this is tliought to be confirmatory of the diag- 
nosis In the presence of an epidemic of cerebrospinal fever, how ever, a very close 
scrutiny of these cases should be made, and if there is even doubtful neck ngidity 
or Kemig’s sign, the cerebrospinal fluid should be examined Even when lumbar 
puncture is not at first decided upon a swab from the na«o-pharynx should be in\ esti 
gated for the meningococcus 

Dunng an epidemic a patient who presents the symptom-complex of headache, 
malaise, pains in the back and limbs, slight feaer, and some stiffness of the neck is 
probabl} suffenne from a mild grade of meningococcus infection, and should be 
treated as sucli, by a lumbar puncture and the administration of sulphonamide 
Swb^cq’acnt Tncaxurcs wiW be determined by (a) tiie course of the disease, (h) the 
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result of the examination of the cerebrospinal fluid ; and (c) the result of the examma- 

tionofthenaso pharyngeals^vab Thet^ueofthesecautionarymeasuresjssomeDmes 

made apparent by the patient becoming rather suddenly orse after a few days, w hen it 
may be quite obvious that the nature of the disease is what was onginally susperted 

5 Chrovic Septicemia without MENI^GEAL Symptoms — Attention been 

drawn to this group of cases in which there is the association of a general blood 
infection, with bouts of pyrexia, often arthralgia or arthritis and various lesions in 
the skin petechial, maculo»papular eruptions or patches resembling the lesions or 
erythema nodosum . 

6 Post basic Memngitis of Infants (Cervical Opisthotonos of Infants) — 
These cases were first described by Gee and Barlow (1878) It was formerly niet 
with m children between the ages of 6 months and years, but is now virtually 
never seen It is a chrome hydrocephalic form of the disease which occurs onlj 
when the diagnosis has not been made m the acute stage and when the child has been 
depnved of speafic treatment 

Complications — It should be stressed that complications are rare now that 
chemotherapy has provided such an effective means of treating cerebrospinal 
The following descriptions are applicable largely to the days before sulphonanudes 
were used 

1 Hydrocephalus may arise soon after the onset of the disease, or it may develop, 
and often rather suddenly, during its course, or it may be the final anatomical expr«- 
8ion of the infeaive process, the counterpart of the symptom complex seen in the 
chronic state of the disease Certain symptoms are speCTally suggestn e of the condi 
tion pallor, cyanosis, increased frequency of the pulse with diminution in its tension 
and volume, shallow respirations and stupor or coma supenening rather suddenly 
upon a previous state of consetousnesa 

If hydrocephalus arise at a later period of the disease than the end of the first 
week It may show itself with surprising suddenness, and sometimes m patients who 
seem to hav e been improving satisfactonly In addition, to the svTnptoms just enumer 
ated, there is a recrudescence of the hcada^c, vomiting and fever, which may have 
to a large extent subsided More often it appears gradually and concomitantly with 
the progressive cachexia of the chronic type of infection A valuable sign of its 
presence in children and adults is the presence of a resonant note to percussion over 
the antenor horn of the lateral venttidc (Macewen) This sign is best obtained by 
placing the head in an upright position and inclining it to one side The sign is not 
present m infants in whom the fontanelles are still open 

H j drocephalus of the chronic stage of the disease is seen very constantly in infants 
suffering from the post basic type of infeaion Emaciation is a constant feature 
The child lies for hours iMthout stimng There rnay be reiterated automatic acts, 
such as the biting of nails or the loosening and pulling out of teeth The patients are 
rarely comatose Vomiting and convulsions may occur 

2 disturbances —These are not very common, if the delirium and stupor 

arc CTCludcd But the delirium may develop into mama, urged thereto by the violence 
of the hcadichc During convalescence it is not very uncommon to observe tempera- 
mental changes, such as puenlity or emotjonalism, which rarely pereist for very long 
becondary aemcntia is, however, not unknown 


Motor defeeU -—Cnnial nerve palsies are very uncommon. There arc three 


groups of paralytic compIicaUons, but none of them 
" ■’ id,h ' 


Ilemtplepa and, less often, nonopiegta o*f cortical ^e°° This usually appears 
at the height of the disease, and is generally of temporary duration ^ 


is.\ t iZ. I >. ■ I ‘V temporary duration 

it) I lacad fpralynt localised to one extrcmitj > 




ViT-T I. «ropny may ensue, and K.D may develop 
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(c) Spastic ataxia . — It is not uncommon to find conv’alescent patients very un- 
steady on their legs when they first begin to walk. Little children often refuse to 
walk at iu for a time, even if they had learnt to do so before the illness began. _ Older 
children sprawl about the floor. Adults tend to topple over in an indiscriminate 
manner. In the majority of these cases there are no signs of organic disease, and the 
return to a normal gjut is usually only a matter of time. In a few of the cases, how- 
ever, the ataxia is accompanied by exaggerated knee-jerks, true ankle-clonus and 
extensor plantar response : a state of spasticity. The sphincters are intact, and there 
is no ansesthesia or analgesia. According to Sophian, who drew attention to these 
cases, the pupils often remain dilated, wiA a sluggish light reflex. Recovery, though 
slow, is the rule. 

4. Special senses . — Complications involving the eye are very variable, and yet, 
in relation to the essentially nervous character of the main lesions of the disease, Aey 
are not very common. Fortunately, \vith the single exception of that form of blind- 
ness so often seen in the recovered cases of the post-basic tj’pe of the disease, very 
few of the eye complications are permanent. Inflammatory lesions include conjunc- 
tivitis, keratitis, iridocyclitis and (rarely) cellulitis of the orbit. Nervous lesions 
include extrinsic ocular defects which are not uncommon, but are generally transitory 
(f.e. spasmodic). Amaurosis is relatively common in the post-basic infection of in- 
fants; it is fortunately unusual in the more acute infection of children and adults. 
It is in most cases unaccompanied by any changes in the optic disc, and is therefore 
to be attributed to cortical changes associated with hydrocephalus. In some cases, 
however, a slate of secondary optic atrophy is present. Optic neuritis is not a common 
complication ; but papillitis, or a lesser degree of change even than this, is said by 
French authors to be extremely common. 

The chief complication affecting the ear is meningitic deafness. This is a common 
and very serious complication, serious because when it occurs it is apt to be permanent. 
The auditory defect generally begins early in the course of the disease, and usually 
before the end of the first week. It is usually bilateral, which adds to the seriousness 
of the trouble in the event of its becoming permanent. Deafness is still an important 
complication, because its early onset often precedes administration of sulphonamides. 
Banks records some degree of permanent deafness in 4’67 per cent, of cases ; in haif 
of these it W'as bilateral and complete. 

5. Arthropathies. — h certain degree of painful stiffness, and even swelling of the 
joints, is not at all uncommon as a transitory symptom in cerebrospinal fever. Occa- 
sionally, however, one joint shows evidence of much more intense infection, becoming 
red, swollen and very painful with the sbghtest movement. It may suppurate, and 
secondary infection may occur. 

^ 6. Other complications are the broncho-pneumonia already referred to in little 
children; occasionally pneumonia in adults; and enteritis. 

Lumbar Puncture. — In any suspected case of meningitis a lumbar puncture is 
as clearly indicated as is puncture of the chest in a suspected case of pleuritic effusion, 
or a blood-count in a suspected case of Icukxmia. 

The Cerebrospinal Fluid in Meningococcus Meningitis. — 1. Pressure and 
the amount . — The pressure in the early stages is generally more than 200 mm. of 
cerebrospinal fluid as measured by a manometer fitted to the lumbar puncture needle. 
The amount of fluid which flows away before the normal pressure is re-established 
depends upon the pressure and the consistency of the fluid ; it a\erages about 30 ml. 

2. Naked-eye appearance . — ^Various grades of turbidity are met with, from very 
slight opalescence to a Iiighly purulent exudate. The degree of turbiditj' %'arics with 
the stap of the disease at which the lumbar puncture is undertaken. In the in\’asion 
stage the fluid may be clear; in the acute meningific stage the fluid shows marked 
turbidity; later, again, as tlie inflammatory phase passes, tlic fluid becomes clearer. 
Tbc presence of Wood probably always means tiiat a \csse\ has been punctured by 
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3. Chmistry.—'T^ 
ml. The globulin m<^.~. 


; fluid is allowed to stand, 


ten to 200 to 300 mg. per 

j _ jcd. Sugar is greatly dimm- 

isbed and often absent. The chloride content also is lowered as in other forms of 
meningitis : it is seldom less than 700 mg. per cent., whereas in tuberculous menin- 
gitis a reading below 680 is the rule. , . 

4. Cytology . — In the early or invasion stage of the disease there is a quanti^tive 
increase in the lymphocytic content, a fact which often escapes observation if the 
lumbar puncture be delayed. With the arrival of the acute meningitic inflammation 
the chief cell present is the polymorphonuclear, usually in large numbers. At the 
stage, therefore, at which most lumbar punctures are undertaken, the cell content is 
chiefly polymorphous (70 per cent, to 80 per cent.). Later, when the stage of chronic 
hydrocephalus ensues, the lymphocyte again becomes the dominant cell, and in much 
greater numbers than in healthy fluid. Most observers, however, describe cases of 
undoubted meningococcus memngitis in which the cell content is chiefly lymphocytic 
throughout. In the post-basic type of the disease the cells are most often lympho- 
cytes for the greater part, and the same may be said of cases which are in a chronic 
stage whilst under investigation, whether the chief seat of the effusion be at the root 
of the bulb or elsewhere. 

5. Dacteriolo ^. — Films made direct from the cerebrospinal fluid, or, better still, 
from the ccntnmgalised deposit, show intra- and extracellular meningococci in the 
great majority of cases at some lime or other m their course. If a careful search be 
made and no cocci are discovered, it must not be assumed that none are present until 
the device of incubating the fluid as a whole before it has been allowed to cool is 
undertaken, and until cultures made upon suitable media are found to be sterile. 
The number of cocci seen, and their disposition with regard to the cells of the exudate, 
arc matters of great variability. These thin^ depend in the main upon (o) the stage 
of llie disease, (6) the intensity of the infection and (c) the influence of treatment. 

Diagnosis.*— The chief dtmcultv He$ in not suspecting the presence of the disease. 
It is, of course, much more easy to bear in mind the possibility of cerebrospinal fever 
during die presence of an epidemic than at other times. It is the sporadic case, although 
It is usually typical, which goes undiagnosed, at least during the early part of its coures 
The reason why it may not be possible to decide on clinical grounds whether 
meningitis is present or not is because several infective processes, other than that 
due to tlie meningococcus, arc apt to produce symptoms hignly suggestive of meningeal 
irritation. _This state of meningeal itntaUon, wnen due to toxaemia and not due to 
actual meningitis, has been termed vtcningitm or tneningismux. The question whether 
such a state is entirely toxic, or whether it is due to definite though slight changes in the 
meningeal tissues rshich lust stoo short of an inflammutriTV la wwiMAmotim?. 
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quent days also, at a time when the im^ision penod of the infection may be said to 
be passed, it is evidence of memngitis 

(3) Pube and resptratwns — Irregularities in rhythm are in favour of menmgitis, 
and so is a relatively low pulse-rate m comparison with the heiglit of the temperature, 
provided typhoid fever can be eliminated 

(4) Paptllcedema, though its presence is much in favour of raemngitis as against 
toxaemia, is not of much value in this connection, because it is usually absent at the 
early stage of tlie disease when the diagnostic problem requires urgent solution 

(5) Cervical ngidity and tautness of the hamstrings, though suggestive of memn- 
gitis, are often present in menmgism 

These five points are worthy of the most cntical investigation All other chnu^d 
features that may be present are equivocal — they may be produced by a toxic state 
of the bram or meninges This statement refers to the state of the pupils, whether 
contracted or dilated , the presence of tdches cerebrales , tlie absence of the superficial 
or of the deep reflexes , the “ peevish ” state of the patient with a resistant attitude , 
marked insomnia or persistent stupor 

(а) Influenza — ^This probably gives most difficulty in actual practice It should 
be noted that cerebrospinal fever is very often mistaken for influenza, whereas 
mfluenza is rarely mistaken for cerebrospinal fever The reason for this lies m the 
fact that tlie diagnosis of mfluenza is too often by exclusion Fever prolonged past 
the fifth day, m the absence of an inflammatory focus (bronchitis, pneumonia, pleunsy, 
sinusitis, etc ), is unlikely to be due to mfluenza, and should therefore lead to a cntic^ 
revision of the diagnosis A leucocyte count is often helpful 

(б) Typhoid fever — The onset of the illness is nearly always a gradual one, and 
the evolution of the toxic symptoms is much more deliberate than m cerebrospmal 
fever This is perhaps the most significant differenual point clinically The leuco- 
cyte count IS V ery helpful, and may prove of great diagnostic assistance before Widal’s 
test IS available the count is low m typhoid (2000 to 7000), but it is high m cerebrP- 
spinal fever (15,000 to 40,000) The rose spots of typhoid do not appear until tlie 
eighth or tenth day, whereas the rash of cerebrospmal fever which might be confused 
with these usually appears much earlier If the spleen is palpable in cerebrospmal 
fever this is the case early, whilst the disease is at its “ septiaemic ” stage , m typhoid 
the spleen can rarely be felt before the end of the first week The dissociation pf 
headache and delirium m toxiemia already referred to is strikingly seen m typhoid 
fever Moreover, the disappearance of the headache altogether, which occurs $o 
frequently in typhoid fever after the tenth day, is another point of distmction , although 
Its sev enty may dimmish, it is rarely absent so early m the course of untreated cerebrP- 
spinal fev er As soon as a positive Widal test is obtamed (usually about the seventh 
to tenth day) this finding, together with a leucopenia, may be rehed upon as decisive 
in favour of typhoid A positive blood culture may often be obtamed before the 
agglutmation test is av’ailable 

(c) Pneumonia — ^Acute pneumococcus mfection is the most common cause of a 
toxamic state leading to memngism , the patient is usually a child, but not alway’s , 
the lung consolidation is often apical and therefore the more easily ov erlooked T. be 
syTnptoms of meningeal irritation may precede the signs of pulmonary disease, 
m whicli case the diagnosis can only be settled by lumbar puncture, or they may 
concur with such signs, m which case some care must be cxcrased lest the case 
be one of cerebrospmal fever ushered m by pneumonia Here the leucocyte 
count IS of no help, for there is a high leucocyXosis m pneumonia as in cerebro 
spinal fever A blood culture may reveal pneumococci, or a chest radiogram may 
yield evidence of the nature of the infection, but if the diagnosis is considered 
in senous doubt, it wall probably be deemed wise to perform lumbar puncture 

(d) Malignant small pox, on tlic authonty of Milligan simulates cerebrospmal 
fever very closely, on account of the sudden onset, headache, vomiUng and pam ih 
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the back But as the erupUon occurs on the third or fourth day the diagnosis is not 
left long in doubt j r 

(c) Rheumattc fever —If cerebrospinal fever begins with arthnus and protuse 
acid sweats, if the patient is an adolescent, and if the pains are specially refe^ed to 
the joints, the diagnosis of rheumatic fever is at first pardonable The addition 
of an erythema makes the simulation all the doser The failure of salicylates to relieve 
the pain, or to reduce the fever, should at once arouse suspiaon The important 
distinction between early rigidity of the nedt in meningitis and rheumatic stiffness — 
that the former tends to increase with exarmnation, and the latter tends to decrease — ’ 
should be remembered m this connection 

2 Differential Diagnosis of Cerebrospinal Fever from certain Diseases 
OF THE Central Nervous System — The most important of these diseases some- 
times introducing a difficulty is 

Pohomyehiu {infantile paralysis) — This disease, like cerebrospmal fever, exists 
in epidemic and m sporadic forms Of recent years there have been several epidemics 
m England Sporadic cases are common If the type of the disease is the usual one, 
little or no difficulty is introduced in diagnosis from cerebrospinal fever, because 
the invasion or febrile stage is short and the degree of illness it mvolves is not great 
and there may be retention of urine , it is quickly followed by the paralj^tic stage, and 
the real nature of the malady becomes manifest In the roemngitic form of the disease 
a real difficulty may present itself There may be added to the headache and voimting 
pam and suffness m the neck and spme, and even some degree of opisthotonos 
Careful study of the cerebrospmal fluid usually serves to differentiate the two diseases 
3 Differential Diagnosis of Meningococcal from other Forms of Men 
rsoiTlS — (1) Pneumococcal meningitu is rarely primary , almost always it complicates 
consohdauon of the lung, or pleunsy, or otitis media, or mfcciion of the nasal sinuses 
^Vhen It occurs it is apt to be extremely acute 

(Z) Streptococcal' mentnptu usuaffy compficates some infective process about tfte 
skull, and most often this is imddle ear disease or sinusitis In the majority of cases 
some surgical procedure has been attempted for the relief of the pnmary condition 

(3) Hamophtlus meningitis is uncommon and diagnosis depends upon the isolation 
of }1 influenza from the cerebrospmal fluid 

(4) Typhoid meningitis — A true infection of the meninges may occur in typhoid 
fever, but it must not be inferred that a patient necessarily has typhoid meningitis 
because the bacillus is grown from the lumbar puncture fluid This may occur 
without clinical evidence of meningitis and without histological and cheimcal changes 
in the cerebrospmal fluid characteristic of meningeal inflammation 

(5) Tuberculous meningilu —After cerebrospmal fever this is the next most com 
mon form of acute meningitis and therefore deserves fuller mention The most 
helpful points m a differential diagnosis from meningococcus meningitis are the 
following Tuberculous meningitis is rarely so sudden m its onset the memngitic 
symptoms being preceded by a longer period of malaise, ^Yhlch begins less abruptly 
than the invasion symptoms of cerebrospmal fever The temperature is seldom 
high, except as an ante mortem event, the usual range being 99" to 101® F Retraction 
of the head » Irrasicnt imd ill marked, or 13 absent Photophobia is more common 
than It 13 in cerebrospinal fever In adults aphasia ,s often a common and an early 
symmom True (paralytic) squint is cordon The - peevish ' condiuon m children is 
much more marled during the first ttcel In both children and adults the depth of the 
stupor after about the tenth day u much greater The discovery of tubercles m the 
choroid IS palhognomonic. but these Imions rarely appear before the third peek of 
the disease, and arc therefore not of mu* service for diagnosis Some authors lay stress 
upon the presence of signs of tubetcnlous disease elsesvhere in the body as aiislms 
m die diagnosis, but this 15 , of couise, not tine Escept m the case of adults and by 
no means alp-ay, then, there are rarely any such signs The leucocyte count Sfords no 
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differential help as from cerebrospinal fe\er, a leucocytosis of considerable size 
(15,000 to 30,000) being present in tuberculous meningitis The abdominal reflexes are 
usually retamed, -whereas in memngococcal meningitis they are prone to be lost early 
However high a degree of probabihty that a patient is suffenng from meningitis 
may result from a general examination, confirmation of this view rests entirely upon 
the results of lumbar puncture For three reasons it should not be deferred it 
establishes the diagnosis that meningitis is present, it decides the nature of the 
infecuon , it is a valuable aid to treatment m the event of a positive result 

Prognosis — ^The mortality in cerebrospinal fever is undoubtedly higher m the 
epidemic than in the sporadic cases, if the post basic menmgitis of mfants, m which 
the mortality is very high, be excluded There are, however, no good figures upon 
which to base an estimate of mortality in the sporadic cases In epidemics the mortality 
prior to the mtroduction of serum treatment was about 70 to 80 per cent After 
its introduction the mortalitj fell to half this figure With sulphonamide treatment 
the figure is probably below 10 per cent In Banks's senes of 706 consecutive cases, 
seen between 1939 and 1947, the mortality rate was 7 36 per cent 

The influence of age is notew orthy The disease has a high fatahty in mfants , 
23 6 per cent of 76 cases below the age of 1 year (Banks) The mortahty is lowest 
between the ages of 5 and 10 years , it becomes high agam m the elderly 

A fulmmatmg form of onset is invariably bad, and the mortahty in these cases 
IS very high, if mdeed it is not 100 per cent In the cases with less vicious invasion 
symptoms one or more of the followong tymptoms betokens a grave issue early 
loss of consaousness wild deUnurn, persistent insomnn, extensive hjemorrhagic 
eruption, cyanosis Later m the course of the disease the worst sign is the appearance 
of hydrocephalus 

The degree of fever, the mtensity of the headache, the amount of ngidity, the 
presence of marked emaciation, frequency and irregularity of the pulse, rhyt hmical 
respirations, the presence of herpes — none of these things yields any information of 
salue m predictmg the issue of the disease In few other diseases, if in any, is it pos- 
sible for the patient to be so ill and yet to recover completely, as m cerebrospinal fever 

The most important fact bearing upon prognosis is the stage m the disease at 
v\hich treatment is begun 

Treatment — 1 Prophylactic — ^The principles govemmg prophylaxis are those 
applicable to infectious diseases m general Although it would appear that the healthy 
earner is more responsible for the spread of the disease than the patient himself, 
It IS none the less important to isolate every case of the disease and to exercise all 
precautions against further contact with h^thy persons Whenever possible the 
patient should be transferred to a hospital, and preferably to an institution where 
the staff IS accustomed to deal wth infectious diseases 

All contacts v\ho are found to be earners should be placed under quarantme, 
and should be kept there until the naso pharynx is free from meningococci This is 
soon effected by the use of a penicillm sulphathiazole snuff If a case occurs in a 
closed community eg a school, the inmates should be given sulphadumdine 3 g 
daily by mouth for 3 days 

2 Curative — (1) Drug treatment — The mtroduction of the sulphonaniides has 
re\’olutiomsed the treatment of this disease It is of vital importance that the drug 
should be given at the earliest possible moment after the diagnosis has been made 
or IS strongly suspected Sulphathiazole and sulphadimidine (Sulphamezathme) are 
the drugs of choice It is important m anj case of more than slight seventy to secure 
an effective concentration of the drug m the blood as rapidly as possible , the first 
dose should therefore be given by the mtravenous route In adults the initial intra 
venous dose should be 2 g , followed bj 1 S g orally every 4 hours for 2 to 3 dajs 
thereafter 1 g 4-hourly for 2 days and finally 1 g 6 hourly for 2 days For children 
up to the age of 3 j ears, these doses should be 0 5 g intrav enously , 0 5 g orally 
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4-hourly for 4 to 5 days , 0 5 g 6-hourJy for 2 days. Between the ages of 3 and 15 
years 1 to 2 g should be given intravenously follo\\cd by 0 75 to 1 g , 0 5 to 0 75 g 
and 0 5 to 0 75 g for the penods and at the intervals speafied for adults Throughout 
the course of treatment an adequate intake of fluid is essential, and it is wise to 
prescribe enough alkali, m the form of sodium bicarbonate and sodium citrate, to keep 
the unne alkaline In no circumstances should a sulphonamide be given by intra- 
thecal injection, as such a solution is strongly alkaline Penicillin by parenteral 
injection, 30,000 units 4-houily or its equivalent, is indicated m all cases of the supcj’" 
acute and fulrmnatmg types and where septicsemic symptoms arc evident It should 
never be given m meningococcal infection by intrathecal injection because no adian- 
tage follows its use and it may provoke an aseptic meningitis 

Serum treatment is now obsolete , there is abundant evidence that its use in conjunc- 
tion with the sulphonamidcs docs not improve the results obtained with the drug alone 
The persistence of an ensuing temperature of 99“ to 100“ T. does not necessarily 
imply that the infection is still active. 

(2) General management — ^The diet is to be adjusted to the patient’s condition. 
The disease is an exhausting one, and as full a dietary as is consistent with the state 
of the digestive secretions is to be allowed If the fever is a conspicuous feature, 
and the patient is drowsy or delirious, the mouth is usually dry ; the diet is then 
necessarily restricted to fluids, which should be given in the form of diluted milk, 
and freshly prepared meat essences, m small quantities at frequent intervals Water 
should be given freely. If the patient is in a state of stupor tbe act of swallowing 
must not be relied upon ; feeding must then be by the passage of a nasal tube three 
or four times in the 24 hours Accordmg to the age of the patient, from 5 to 10 oz 
of citrated milk and water (eaual parts!, or of pcptonised milk, are allow ed to run 
into the stomach from a funnel attached to the tube and held at the necessary height 
above the bed If vomitmg is troublesome, peptonised milk should only be used, 
or whey or albumin water. If this symptom is persistent, it may be advisable to 
put no food at all into the stomach for 24 to 48 hours, relying upon maintaining the 
supply of fluid by the rectal or intravenous routes 

Urinary difficulties do not usually occur unless the patient is unconsaous, m 
which case It vs unportant to bear in mind the possibility of retention, which may 
lead to “ overflow mconunence ”. This condition indicates the use of the catheter, 
with the customary care in the matter of asepsis. 

(3) The treatment of certain ^ptoms — Headache is usually the most distressing 
symptom calling for special treatment Phenazone, caffeme and acetylsalicylic acid 
may all be tried in full doses , morphine may be imperative m some cases, because 
nothing else may be of any service If rcsUcssness, delinum and insomma are trouble- 
some, paraldehyde or one of the barbiturate drugs should be prescribed 

The pains and the stiffness are best treated by warm baths at a temnerature of 
102“ to 104“ F 

In arthntis the affected joint is best treated by fixation and the application of hot 
stupes If the effusion becomes considerable, or docs not quickly yield to these 
measures, the joint should be aspirated 

(4) The repetition of the lumbar puncture —A lumbar puncture of necessity pre- 
cedes the diagnosis, but there is seldom need to repeat it The cerebrospinal fluid 
IS usually sterilised withm 48 hours after adequate dosage with sulphonarmdes and 
there is no advantage m repeated ” drainage 

(5) Treatment of hydrocephalus —If a condition of hydrocephalus has been diag- 
nosed, It IS advisable to tap the lateral ventncles This procedure seldom allows the 
normal circulation of the cerebrospinal fluid to re-establish itself, but m mfants 
hydrocephalus often resolves after some months If chrome hydrocephalus becomes 
established the mtervenUon of a neuro-stirgcon will be necessary 

R Bodlet Scott 
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GONORRHCEA 

Definition. — ^This is an infectious disease due to Neisseria gonorrhceae or the 
gonococais, sometimes known as the intracellular Gram-negative diplococais of 
Neisser. As its name implies, it is a paired organism and microscopically it may be 
seen that the paired cocci have adjacent surfaces flattened or slightly concave with 
a narrow' but appreciable interval betw’een them. It is a strict parasite and depends 
for spread upon direct transference from host to host. It is very susceptible to 
environment and is rapidly killed by drying or by weak antiseptics. It seldom sur- 
vives for more than a few hours outside the body except under conditions of artificial 
cultivation. 

Modes of Infection. — Sexual intercourse is by far the most common and im- 
portant mode of infection. The organism may also be transmitted to the conjunctival 
sacs of newly-born infants by contamination with infected genital secretions of the 
mother. Occasionally, accidental contamination occurs from infected material • 
female children arc particularly susceptible to infection in this way. ’ 

Diagnosis. — ^This depends on findmg intracellular organisms wdth the typical 
morphology and staining reactions within the cytoplasm of poljTnorphonuclear leuco- 
cytes. . Extracellular organisms cannot be accepted as gonococci. Legal proof of 
gonorrhcca rests upon the demonstration of organisms having all the cultural char- 
acteristics of gonococci. Tliere are, of course, many other causes of discharge from 
the urethra and from other sites w'hich the gonococcus may infect. A positive comple- 
ment fiyntion test for gonorrhcca in blood scrum is in itself only presumptive evidence 
of gonococc.'il infection, but it is a flnding which should stimulate further search for 
other evidence of gonorrhaa. 

GONORRIKEA IN THE MALE 

This presents as an acute infection of the mucous membrane of the urethra. 
'Fhc disease commonly remains localised to the urethra and its communicating struc- 
tures, but sometimes it in\*ades the blood-stream and affects distant structures. 

Symptoms and Signs, — ^Thc incubation period is commonly 3 to 10 days. The 
clinical onset is ^•a^iablc but at first there is usually a slight tingling discomfort in 
the urethra, followed by a tliin discharge which quickly becomes mucopurulent, 
and then frankly purulent. There is likely to be a variable degree of dysuria and 
perhaps slight Hcqucncy of micturition. The patient usually feels quite well but 
there may be slight constitutional disturbance. On examination the margins of the 
external urinarj’ meatus arc red, cedematous and pouting. There is a yellow or 
greenish-) cllow purulent discharge. It is important to be sure that the discharge 
comes from within the urethra and not from under the prepuce. The urine is hazy, 
due to pus. If the infection has readied the posterior urethra, a development which 
takes place in about 10 to 14 da)s in the ordinary untreated case but occasionally 
much more quickly, the patient may complain of increasing d)‘suria and of some 
frcqucnc)’ of micturition. In severe cases a few drops of blood may appear at the 
end of micturition, but marked hxmaturia is quite rare. Such patients may show 
evidence of toxic absorption, such as headache, malaise, increased pulse-rate and 
P)rcxia which is usually of low degree but may reach 103“ to 104“ F. 

Treatment. — 'I'he antibiotics in common use arc all effective in the treatment 
of uncomplicated gonorrlnra. Single intramuscular injections of from 300,000 to 
(>00,000 units of su-^pension of procaine penicillin in oil or water are commonly given. 
'I'hc smaller do«;c is usually effective and is preferable because it is less likely to mask 
the 8)inptoms and signs of a colnddcnt syphilitic infection. The precautions 
recommended to prevent masking of sj’philis arc given on p. 220. Some prefer to 
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The patient should not pass urine during the 3 hours preceding the investigation. 
If the infection has reached the chronic stage the gonococcus may be hard .to find 
and a series of tests may be required to demonstrate it. 

Treatment of uncomplicated infection in the female is the same as that in the 
male. 

Local Complications. — ^The following local complications may occur in the 
female : 

(1) Skenitis. 

f2) Bartholinitis. 

(3) Metritis and endometriris. 

(4) Salpingitis, oophoritis and pelric peritonitis. 

(5) Proctitis. 

Metastatic Complications. — These may occur in males or females but are far 
more common in males. They are as follows : 

(1) Arthritis . — More than one joint is usually affected. The knees, ankles 
and joints of the feet are the commonest sites. 

(2) Rheumatism . — Involvement of soft tissues may occur with or without 
arthritis. The commonest site is the plantar fascia, especially its posterior 
attachment to the os calcis. 

(3) Metastatic conjunctivitis . is sometimes found in association with 
arthritis. It is bilateral and the gonococcus cannot be isolated. 

(4) Iridocyclitis . — This may occur in association with arthritis or as a separate 
maniiestation. It is prone to relapse after apparent cure of the disease. 

(5) Gonococcal septiccemia with endocarditis and pericarditis is a rare com- 
plication. 

For detailed consideration of the complications of gonorrheea, local and metastatic, 
of ganorrheeai ophthalmia m adults ana older children, of ophthalmia neonatorum 
and of gonococed Nulvo-vaginitis and their treatment, and of tests for cure of gonor- 
rheea, reference should be made to textbooks of the venereal diseases. 

Ambrose King. 


DIPHTHERIA 

Definition .^ — K disease caused by the lUebs-Loeffler bacillus {Corynebacterium 
diphthericc), characterised by a membranous exudate at the site of infection and 
distinctive sequels of toxjemic origin, the chief being acute circulatory failure, paralysis 
and albuminuria. 

.$tiologj' ^Diphtheria is commonest in temperate climes. Human carriers are 
the cause of its endemic prevalence j local conditions being merely contributory. 
In its seasonal prevalence diphtheria resembles typhoid and scarlet fever, tiie maxi- 
mum incidence being in the autumn and winter montlis. An epidemic tendency is 
noticeable in years of deficient rainfall. Formerly a disease of rural districts, diphtheria 
is now endemic in cities and shows a tendency to local epidemic outbursts. Its 
heariest incidence is on children between the ages of 2 and 5 years, at which age 
period it is the second most fatal disease of childhood, taking first place in the second 
decade. New-born infants are rarely attacked. Many cases occur in adults, and rather 
more females than males are affected. 

Catarrhal conditions of the throat predispose to the infection; convalescents 
from measles and scarlet fever, and in less degree those recovering from whooping- 
cough and influenza, arc very liable to contract the disease, which in the case of 
recent measles or scarlet fe\ er may assume a particularly severe form.^ A progressive 
increase in inftctivity and severity is often noticed during epidemics, and of late 
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,cars outbreaks of unusual se\ 
yy diphtheria is short lived 


enty have been reported 
Actual relapse is rare, 


The immunity afforded 
but second attacks may 


disease is highly contagious and infecuon is by direct or indirect contact 
It J scldSi air borSc even o?er a short dtstance The organ.sms restde in the 
secretions from the nose and throat m detached shreds of fal*e membrane, and at 
™es in dSrgcs from the cars the vniva sore fingers infected Mounds or skin 


Direct infection may result from kissing or the reception of droplets of fluid 
elected by speaking coughing or sneezing Indirect infection imy be caused by 
eating or drinking utensils handkerchiefs towels throat spatulas, clinical thermom 
elers toy trumpets slate pencils and the like The diphtheria bacillus readily gro%'s 
in milk and produces no suspicious changes , milk thus may serve as a vehicle for 
spread of the disease. There is no evidence that it is conveyed by drinking 
The diphtheria of birds cats and most other animals has not proved communicable 
to man and is due to a different organism but virulent diphtheria bacilli have been 
found m nasal discharges and open sores of horses 

Diphtheria bacilli retain their virulence for long periods if protected from sun 
light and from currents of air hence the possibility of transmission by fomites 
Sterilisation by boding water or in the steam chamber is quite effectual 

Camerr —Convalescents may harbour virulent bacilli m their throats as also 
may others who have been in contact with the infection Most are free from bacilli 
4 or 8 ueeks after the commencement of the disease, but m some the earner state 
becomes chronic The dangerous chronic earner is usually on immune person as 
shown by a negative Schick reaction The presence of bacilli m the throat secretions 
of carriers is apt to be intermittent All carriers are not equally effective distnbulors 
of the disease intimate contact and addiction to such habits as kissing sneezinc 
spitting and pencil sucking arc important in this respect The nasal carrier is believed 
to be an especial source of danger Among school children 80 per cent of the carriers 
are between 5 and 8 years of age, and male earners are two or three times more 
common than female Throat and nose operations on earners may be followed by 
clinical diphtheria In the search for earners pallor unhealthy tonsils and nasal 
discharge are important indications as also a history of recent sore throat Skm 
earners ate the subjects of eczematous or impetiginous lesions or whitlows The 
discovery of bacilli which morphologically resemble diphtheria bacilli does not neces 
sarily prove they are virulent BaciHi removed from the throat arc rarely harmless 
but those recovered from the anterior nares from discharging ears and from the skin 
often prove to be non virulent when tested on guinea pigs 

The Klebs Loefilcr bacillus is a non motile Gram positive non sponng organism 
which shows a great tendency to appear segmented or clubbed The bacilli arc 
slender rods straight or slightly curved and of varying length and thickness In 
films they often show a characteristic grouping which recalls the letters of the Chinese 
alphabet Both long and short forms occur the length varying from 2 to 6fi The 
segmented appearance of the protoplasm js relied upon for morpholoLical identifies 
tion A rapid diagnosis may be made from smears prepared direct from the throat 
but It should be confirmed by cxnmination of a film made from a young (6 to 18 
hours) culture on blood serum or Loeniers medium Dipl thena bacilli ferment 
glucose with formation of acid but fail to ferment saccharose The true bacilli have 
been divided into gravts tntemcdius and mUa vaneties according to then virulence 
umercnces in growth on a special blood tellurite medium coupled vvitli starch 
termentmg povyr m the ^avit type and a haemoljtic tendency in the mttis variety 
are the chief distinctive features riierc is some correlation between the strain of 
bacillus and the form taken by the infection the muts variety seldom causes pro 
lound loxarmia, but affects the larynx more frequently than the intermedins or gravu , 
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these two latter may cause the disease m all grades of seventy, but the mortality from 
gravts strams is higher 

Pseudo-diphthena bacilli, which, although identical in appearance with diphthena 
bacilli, are non-vinilent, are frequently found m the nose and ear, more rarely m 
the throat Another non-virulent organism of the same group is Hofmann’s This 
appears in smears as a diplo-bacillus, the elements of which are short, squat and 
wedge shaped with apposed bases It stams uniforralj throughout, and is shorter 
than ev en the shortest \ aneties of the diphthena bacillus These distinctions applj 
only to >oung cultures Hofmann’s bacillus does not produce acid in glucose, or in 
saccharose media, and is thus further distinguished The 'rerosis bacillus, obtamed 
from the conjunctiva, also resembles the true diphthena bacillus, but it produces 
acid both in glucose and in saccharose media 

The crucial test of the identity of the diphthena organism is the prevention of 
the local or general action of an injected broth culture by the previous injection of 
diphthena antitoxin into the test animal Two guinea-pigs are customanly employed, 
one of which has been protected by the injection of diphthentic antitoxin Sub- 
cutaneous injection of a culture of virulent diphthena bacilli kills the unprotected 
animal in 48 hours and examination will show the characteristic suprarenal hjemor- 
rhage. 

In the throat, diphthena bacilli are often associated with streptococci, staphy- 
lococci, or the fusiform bacilli and spirochietes described by Vincent Of these, 
streptococa are most important, as cases of septica.tma have been attributed to them 
Diphthena baalli rarel} become disseminated in the blood-stream but have been 
found m the lungs and the cervical glands 

Pathology* — ^The constitutional disturbance caused by diphthena is toiciemic, 
toxins but not bacilli being absorbed from the pnmar> lesion, probabl> by the Ijinph- 
atics The extent, thickness, persistence and situation of the membrane determine 
the degree of toxicmia produced In the formation of membrane, epithelial necrosis 
first occurs and is followed by inflammatory effusion from the subjacent tissues This 
gives nsc to the membrane in which stratifled fibrm entangles epithelial cells, blood- 
cells and leucoqtes Nearlj the whole of the process occurs outside the basement 
membrane Bacilli are found m the false membrane and necrotic material, but not 
m the healthy tissues beneath Recently formed membrane is firm m texture and 
has a glistening or somewhat gelatinous appearance The tonsils are the common 
sites of the first membrane formation, but the faucial pillars, the soft palate, the 
pharynx, the epiglotus and the larynx may be implicated Extension from the larjmx 
along the ^trachea and mam bronchi is not uncommon, but coherent membrane is 
rarel) found in the bronchioles Diphtheritic membrane is much more firmly ad- 
herent to the mucous membrane of the fauces than to tlie epiglottis, the larynx and 
lower air passages Its appearance in the ca\ity of the mou^, on the tongue or lips 
IS rare, and even more rare is its occurrence in the cesophagus, stomach or small 
intestine The conjuncuva and occas onally the vxilva, or a cutaneous abrasion or a 
surgical w ound may become infected 

Apart from the membrane the morbid appearances in diphthena are not dis- 
tinctiv e The condition, how ev er, of the heart muscle is of pecuhar interest Gly cogen 
IS depleted and even m cases in which the myocardium appears heathy to the naked 
eye, special staining wall show extensile infiltration of the muscle fibres warn minute 
granules of mobilised fat In adv’anced cases, patches of myocardial degeneraUon and 
penvaiscular aggregations of leucocytes become apparent The vailve escapes The 
cavities of the heart may be dilated, the muscle flacad and fnable, and mtracardiac 
thrombi, some obvaously ante-mortem, mav be found m the recesses of the auncles 
and vcntncles, particularly on the right side. 

The renal tubules may undergo extenswe degeneration and the stomach may be 
acutely inflamed, with mucosal hwmoirhages and erosions 
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Broncho pncumomo is not uncommon in ortensive faucial anil in laryngeal infec- 
tions, It IS uLally due to secondary invaders Emphysema or PU ““"“J 
may occur where respiratory obstruction is severe, and massive collapse of the lung 

may result from paralysis of the respiratory muscles nf fhe 

The essential nervous lesion is a patchy parenchymatous degeneration ot tM 
oenpheral nerves Changes arc also found m the vagal nuclei and m tlie antenor 
cornual cells The cerebrospinal fluid contains an increased quantity of protein, 

usually about 100 mg per 100 ml , , ti a titA 

The lymphoid tissues of the body react, Peyer a patches being swollen and tne 
spleen slightly enlarged The liver, too, may be swollen from venous stasis and toxic 
degeneration of its cells , . i 

There is evidence that carbohydrate metabolism is senoiisly deranged by dipn- 
thena toxin hyper- and even hypo glycnemic blood cur\es being obtained 

Petechial hemorrhages m the sbn, serous membranes heart wall and diaphragm 
are characteristic of hsemorrhagic diphtheria Extensive effusions of blood sometimes 


occur , 

Symptoms —The incubation period may not exceed 24 hours, more commonly 
It is 3 or 4 days, but a earner may harbour virulent baalh for a considerable time 
before showing signs of infection The fauces are most often the site of the dise^e, 
next in frequency come the naso pharynx, the nasal passages, the laiynx and trachea 
I^ectjon of the genital mucous membrane and of wounds is exceptional and of the 
intact skin rare , 

Faiictal diphtheria may occur in any degree of seventy, from a mild catarrhal 
inflammation, the identity of which ts only established by bacteriological examination, 
to a widespread infection m which membrane invades not only the whole throat but 
also the naso pharynx, nose, larynx and, rarely, the mouth, either simultaneously 
or in succession 

Invasion may be charactensed by malaise, headache, anorexia and soreness of 
the throat Voirating occurs occasionally and sometimes shivering , rigor is rare 
In children the onset is particularly insidious discovery of membrane often being 
dree mcmtstCKm of efte dtsme The exmiafe ra rnim cases is hmitecf Co a patch 
on one or both tonsils sometimes on the uvula or pillar of the fauces, sometimes on 
the soft palate More rarely the posterior pharyngeal wall is first attacked Special 
characteristics of the membrane are its elevation above the general surface, its well- 
defined edge, Its glistening or pearl grey colour and its tendency to rapid spread 
At first It IS separable without bleeding, but later free oozing of blood occurs when 
it 13 forcibly detached Multiple patches on the tonsils may, m the early stage, 
simulate follicular tonsillitis, but the patches tend to spread and fuse, limitation to 
one tonsil should always arouse suspicion of diphtheria 

Pyrexia is moderate or absent in mild infections enlargement of the submandibular 
glands IS slight and early albuminuria so characteristic of grave attacks may be wanting 
MaUpiant dtphiherta — When faucial diphthena is severe it constitutes a very 
serious form of the disease with a high mortality Toxaania and sepsis may be com 
bined m this grave form which is more common in children than m adults and in 
some epidemics than m others It may develop very rapidly The membrane is 
thick, touch and adherent, sometimes much discoloured It plasters the cedematous 
fauces and may extend widely over both aspects of the soft palate and on the pharyngeal 
wall When the membrane is spreadmg rapidly it may appear shiny and gelatinous, 
often being thm, transparent and filmy particularly at the growing edge Nasal dis- 
charge points to implicauon of the naso pharynx and nose Rarely extension occurs 
along the hard palate and into the sula at the sides of the tongue Secondary invasion 
of Ac epiglottis and larynx is not uncommon The cervical glands become swollen 
penademtis may extend and involve the neck m a collar of celluliUs 
[bull neck) The subcutaneous tissues may then undergo widespread necrosis and 
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the skin become thinned and much discoloured. A browmsh or bloody nasal dischai^e 
excoriates the nostrils and the upper lip. Nasal respiration is obstructed and degluti- 
tion difficult. The breath has a sickening odour, and the face is puffy or becomes 
ashen in colour. The skin is dry and the extremities cold. Slight general cutaneous 
(Edema may make its appearance. The patient is restless and sleepless but apathetic. 
Bleeding is easily induced by interference wth the edges of the membrane, and 
epistaxis may occur. Fever is not proportionate to the gravity of the disease ; in the 
worst cases the temperature is subnormal. Albuminuria is usually profuse and the 
quantity of urine secreted may be very small, but ursEmic S 3 Tnptoms are rare. A 
steady and progressive (drculatory failure, characterised by a falling blood pr^sure 
and feebleness of the heart’s sounds, is an ominous feature. The pulse may become 
soft, irregular or quite imperceptible- At this stage the urea content of the blood is 
elevated. Respiration is rapid and shallow. Vomiting often sets in before the end. 
Broncho-pneumoma <5in rarely be recognised by physical signs, but is often present. 
Deathmay occur within a week of the onset; sometimes however, under the inffuence 
of antitoxin the membrane clears and the faudai cedema subsides, but acute (tirculatorj^ 
failure may still be imminent; death often octairring during the latter half of the 
second week. In those who escape, widespread paralysis is a common sequel. 

Laryngeal diphtheria . — Infection of the laiyms may be primary, but is usually 
a sequd of faucial infection. Essentially occurring in childhood, its frequency in- 
creases up to the fourth year of life, ^ter which it progressively detJines. The 
presence of membrane, even in the smallest amount, on the tonsils or fauces will 
afford a positive indication of the nature of the laryngitis. Failing this a diagnosis is 
made by s\vabbing, by preference, the pharynx or larynx; but treatment must not 
be delayed pending the result. Hoarseness and croupy cough are early symptoms, 
soon followed by paroxysms of inspiratory dyspnoea due to latyrngeal spasm, wi^ 
characteristic stndor and recession of the chest wall. During the paroxpms the 
patient is agitated, sweating and perhaps cyanosed. The couph is loud and croupy. 
With relaxation of the spasm, dj-spncea may cease and the child fall asleep from ex- 
haustion. At jSrst the paroxysms are mainly nocturnal, later they become more 
frequent and more prolonged, until finally obstruction is continuous and mechanical. 
Extraordinary recession of the sternum and lower ribs may then ac(»mpany the 
efforts to respire. The body assumes a leaden hue and death occurs from slow 
asphyiM. In rare instances the paroxysms of dyspncea and c»ugh (Eliminate in the 
expulsion of jnembmnous casts of the hrynx^ trachea or larger bronchi. 'The absence 
of toxaimic sjTnptoms when membrane is limited to the larynx and lower air passages 
is very striking. 

Laryngeal diphtheria may run its fatal course in a few days. In infants its dura- 
tion may be less than 24 hours. In favourable cases the condition subsides under 
prompt treatment. Should obstruction persist after tracheotomy or intubation, the 
presence of membrane in the trachea or larger air passages should be suspected; 
when, however, tlie bronchioles are blocked, the character of the dyspnoea is quiet 
rather than riolent. Laryngeal diphtheria in a mild chronic form is a rarity. 

Nasal diphtheria . — ^A muco-purulent or blood-stained nasal discharge may be 
the only evidence of diphtheria in infants and fever convalescents. Infection may be 
naso-pharjngeal or purely nasal. The former is grave, as toxsemic symptoms may 
he pronounced, whilst localised nasal infection is more often benign and may be 
unifatcral. In such cas^ a small patch of membrane may, perhaps, be found on the 
septum. Possible implication of the nasal accessory sinuses should be remembered. 
As already mentioned, badlli from the nose may prove to be non-virulent. Foreign 
bodies in the nose have at times been associated with persistent nasal diphtheria. 

Conmnetival diphtheria is usually the result of direct inoculation, but may extend 
from tne nose. It may simulate a mild, simple conjunctiritis, or membrane may 
form on the inner aspect of tlie lids. There is, however, a gni\e form with extreme 
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inflammatory infiltration of tire conjunctiva whicli may lead to sloughing of the cornea 
and destruction of the eye ^ i j . 

Vuhal vaginal and prepuiial dtphtAena— Vulval infection may be secondary to 
diphtheria of the fauces infection being convc} ed by the fingers or it may be primary 
Sometimes it is seen in puerperal women It is of insidious onset and the membrane 
looks like a slough on the inner surface of one or both labia The inguinal glands are 
enlarged and confusion with noma erysipelas chancre or gonorrhcca is possible 
Severe toxicmia may ensue The vagina may be infected with the vulva Preputial 
diphtheria may follow ritual circumcision Infection of the puerperal uterus and oi 
^he male urethra is rare Infection of the umbilicus may occur m the new born 
Diphtheritic tnfeciton of woundi is not common except under conditions of active 
warfare and here membrane formation is not invariable The wound may merely 
be dry and grey and the adjacent glands swollen Bacteriological confirmation is 
necessary Paralysis may be confined to the region involved 

Cutaneous diphtheria — Slight infection of the macerated skin at the margins of 
the nostrils and mouth is frequent and diphtheritic whitlow 15 not rare the finger 
possibly being infected by sucking Sometimes the raw surfaces left by eczema 
herpes or impetigo become secondarily infected and membrane may form but skin 
diphtheria may occur without this distinctive sign Gangrenous lancella and exten 
sive gangrene allied to noma have been attributed to the action of the diphthena 
bacillus as also have some veldt or desert sores (see p 1330) Here again paralysis 
may have a strictly local incidence Before skm cases are accepted as genuine rigorous 
bacteriological proof is essential 

Septic diphtheria — ^The ordinary grave case of diphtheria may be looked upon as 
toxxmic Ihc septic type of case is characterised by pulpy discoloured membrane 
and great inflammatory oedema at the site of infection accompanied it may be by 
fetor ulceration cellulitis or even gangrene The adjacent lymph glands are much 
swollen periadenitis is marked and suppuration may ensue llrylhematous or measly 
rashes may appear on the extremities Constitutional symptoms are severe and the 
prognosis grave , chiefly it is alleged because diphtheria antitoxin has no influence 
on the septic element which may be a haemolytic streptococcus 

Htemorrhagic diphtheria -—Haemorrhagic symptoms supervening during the acute 
stage indicate an infection of a severe type Blood may ooze from the edges of the 
membrane and epistaxis occur This in itself is not necessarily serious but the tend 
ency to bleed may be more widespread bruises appearing on the body and bleeding 
occurring around and along the track of the antitoxin needle The conjunctive may 
become suffused with blood and hxmorrhage may occur from the stomach or bowel 
Hxmamria is rare In some cases small cutaneous petechiie are the only evidence 
of the hxmorrhagic tendency but they are of most sinister import 

Blood changes —A polynuclear leucocytosis js common m diphtheria and reaches 
Its acme at the height of the disease Someumes the red cells are in excess of normal 
and the specific gravity of the blood increased indicating a reduction in plasma 
volume with hxmoconcentration Leucocytosis may be absent m very mild and also 
m very grave infections The presence of myelocytes is also characteristic and the r 
appearance in large numbers indicates a severe toxxmia and a bad prognosis 

Complications —The chief are arculatory failure, paralysis albuminuria and 
pulmonary inflammations Relapse sometimes occurs 

Aoite circulatory failure is a justly dreaded occurrence Apart from asphyxia 
and from respiratory paralysis it is responsible for all the deaths In diphthena 
excluding the mildest cases and those in which respiratory obstruction exerts its 
modifying influence there is from the first a progressive fall of blood pressure the 
systolic readings being affected earlier than the diastolic Recovery is verv rare 

pressur7is saidto be 

accompamed by a fall in volume and increased concentration of the blood Vascular 
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relaxation is believed to account for the early fall in pressure, the effect of myocardial 
weakness appeanng later The condition culminates m attacks of acute circulatory 
failure Where systematic pressure readings have not been taken, vomiting and 
minor irregularities or intermissions of the heart’s action often afford the first warning 
True respiratory or sinus arrhythmia, which is so common in diildhood and often 
IS exaggerated in diphtheria, should not be confounded with the condition now under 
consideration Tachycardia and bradycardia are both disquieting signs The heart 
sounds become modified, the first becoming sliort and soft and the second somewhat 
accentuated Reduplication and gallop rhythm may occur Vomiting without obv lous 
cause IS always a danger signal The charactenstics of the acute attack are great 
irregulanty and feebleness of the pulse, prxcordial or epigastnc pain, restlessness, 
rapid shallow respiration, slight cyanosis and a sub-normal temperiture The mind 
remains clear Dilatation of the heart and mcrease m the size of the liver may be 
evident Actual dropsy is rare, but sometimes slight cedema of the face, chest and 
feet appears Albuminuria may supervene or, if already present, be much increased , 
partial suppression of unne occurs Death often results with great suddenness, and 
should the first attack be survived, which is unlikelv, a second or even a third may 
prov e fatal Rarely recovery ensues 

Death from circulatory failure is an early sequel of severe faucial infections 
occurring at the end of the first or in the course of the second week Cardiac failure 
occurring at a later stage of the disease is often associated with severe paralytic phen- 
omena, and m some cases, at all events, is believed to be of nervous rather than 
myogenic origin The absence of residual valvular or myocardial lesions after diph- 
theria IS remarkable Electrocardiographic evidence o( myocardial disease is fre- 
quently present This may consist oT changes indicating diffuse damage to the my o- 
cardium, low voltage cur\es, flattened T-waves and depression of ST segments , or 
signs of mjurv to conducting tissues, such as all grades of aunculo-ventricular block, 
bundle branch or intrai entricular block Auncular flutter and fibrillation may occur, 
but are uncommon Paroxy’smal ventricular tachycardia may be a closing event ft 
IS rare for electrocardiographic abnormalities to appear before the sixth day, or, for 
the first time, after the tii enty-first day of the disease 

Diphthentic paralysis occurs m from 15 to 20 per cent of cases It is more often 
locabsed than general, and rarelv complete m degree Palatine and cihary, but not 
pupillary, paralysis are charactenstic Children suffer more frequently and more 
severely than adults As a general rule, the extent and seventy of the palsy are pro- 
portional to the amount of membrane which was present, but exceptionally, paralysis 
of diphtheritic type occurs m the absence of recognised infection The usual time 
of onset IS the end of the third or beginnmg of the fourth week of tlie disease, but m 
grave mfections it may ev en set m before the fauces are clear of membrane Wide- 
spread paralysis, mcludmg a dangerous bulbar variety, rarely declares itself before 
the end of the fourth week, and paralysis of the ataxic type, which is rare, often does 
not appear until the second or even third month For a detailed descrmtion see 
p 1590 ^ 

The limited form of diphthentic paralysis is transitory, its duration being measured 
by days or weeks, but the more widespread paralysis may last for months or the best 
part of a year before recovery is complete 

Hemiplegia sometimes occurs m diphthena and is due to occlusion of the middle 
cerebral artery, usually by an embolus In most cases this paralysis is more or less 
permanent Much more rarely an embolus from the heart lodges m a mam artery 
of a limb, producing gangrene 

Albuimnuna is of common occurrence, but in mild or doubtful cases its absence 
IS not suffiaent to negative the diagnosis It is most likely to be found about the 
tenth day, but appears earlier and m greater quantity m grave cases In tliose who 
recover, it is transitory and no evident damage to the kidneys results At times 
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casts and a htilc blood may be found m the unne, particularly m toxic or asphyxial 
cases Acute arculatory failure greatly increases the albuminuna and may lead to 

a rcssion of unne Acetone often appears ttt the unne during severe attacks of 
ihcna 

‘ Pulmonary complications — Bronchitis and broncho pneumonia may accompany 
8*\cre faucial diphtheria, but are more common when the larynx w implicated The 
cause 13 often a secondary infection Fcbnlc disturbance, increasing dyspncea, cough 
and Imdity arc tlic signs whicli should suggest implication of the lung Auscultatory 
signs arc often cqunocal, owing to lary-ngeal obstruction or the presence of a tracheo- 
tomy tube Massne collapse of the lungs, which may occur in paralytic patients, is 
often mistaken for acute arculatory failure, pneumonic consolidation or pleural 
effusion Some degree of acute emphysema u usually present when the la^nx is 
obstruaed, and surgical emphysema of the mediastinal and subcutaneous tissues may 
follow a difficult tracheotomy and simulate pericardial friction As sequels of diph- 
theria, lobar pneumonia, pleural effusion and empyema are rare 

Ofitu meata is exccpUonaf and seldom acnous In this respect it stands in sharp 
contrast to the otitis of scarlet fever and of measles Diphtheria bacilli recosered 
from the car discharge are often non virulent, perhaps in 50 per cent of the cases 
Diphtheritic membnme is sometimes formed in the auditory meatus 

Relapse of diphtheria is rare It occurs in little over 1 per cent, of the cases and 
usually IS mdd, the membrane being limited to the tonsils and rarely spreading to 
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and pillars of the fauces 1 he tonsillar glands are sw ollen, w ell defined and indolent, 
and there is httle or no fe^e^ The rapidity vntli which ulceration and perforation 
of the palate occur in some cases is striking The diagnosis is made from the history, 
the presence of other signs of syphilis, failure to find diphthena bacilli, a positive 
Wassermann reaction and prompt response to vigorous anti sv'philitic treatment 

Other conditions \%hich simulate fauaal diphthena are crjsipelatous inflammation, 
herpes of tlie soft palate, lesions due to steam, boiling fluids, caustics and the trauma 
of tonsillectomy 

Laryngeal diphthena — Croupj cough, hoarseness and stndor m a child wall always 
suggest diphthentic infection Examination may show membrane on the fauces 
By forable depression of the base of the tongue with a spatula, tlie epiglottis may 
often be seen and membrane possibly recognised on its edge or surface Rarely 
fragments of membrane are ejected on coughmg or there may be a history of contact 
with the disease All doubtful cases should be treated freely with antitoxm, pending 
confirmation bv examination of a swab taken from the pharynx as near the glottic 
aperture as possible 

Other forms of laryngitis have to be differentiated They are fl) the laiyngitis 
of early measles, distingiushed by history, catarrhal symptoms and Koplik’s spots 
(2) Simple catarrhal laryngitis , m this bactenological examination is most essential 
The voice may be hoarse, and the cough croupy , nocturnal spasms of dyspnma may 
occur Enlarged tonsds and adenoids are often present, and sometimes the history 
of previous attacks is obtamed (3) The glottic spasm of laryngismus stndulus is 
also defimtely paroxysmal but although the child crows the voice is not hoarse nor 
13 the stndor persistent Rickets tetany and convulsions are the accompaniments m 
many cases 

Retro pharyTigeal abscess when low down, produces considerable laryngeal ob 
struction Digital examination of the back of the pharynx reveals its presence, 
sometimes the bulging may be seen on mspecting the kuces 

Rare causes of laryng^ obstruction arc congeiutal laryngeal stndor, congenital 
sy'phiUs, cedema of the glottis m renal disease, or resulting from mhalation of steam 
or other imtants, foreign bodies m the larynx and papillomatous growths These 
forms of obstruction are differentiated from diphthena by the history, by careful 
inspection of the fauces, followed by digital examination, by general exammation of 
the patient and by the negative results of bactenological exammation In adults 
the larvngoscope will give useful information Direct laryngoscopy is also of great 
value 

Prognosis — The important mdications yielded by determmation of the extent 
and position of tlie membrane have already been mentioned the more extensive 
and more persistent this is, the greater is the nsk of sev ere toxxrma Cases where the 
membrane is limited to one, or to parts of both tonsils are likely to be mild, when 
both tonsils are completely covered the attack is more grave, but recovery is still 
probable, when the fauces and naso pharynx are extensively mvolved, the outlook 
IS V ery senous The mortality in malignant diphthena may , despite antitoxm, even 
reach 60 per cent The great mortality of laryxigeal diphthena is due to asphyxia 
and bronclio pneumoma, absorption of toxm from this region bemg small Diph 
thena lumted to the nose and not involving the naso pharynx has a low mortahty 
Enlargement of the cervical glands is more or less proportional to the extent and 
virulence of the lesion m the fauces and naso pharyTix, and has the same prognostic 
importance The effiaency of antitoxm treatment and the day of its first admimstra- 
non have a most important mfluenre The mortahty is almost negligible when anti 
toxm is administered on the first day of the disease, but it increases progressively to 
18 or 20 per cent, if admmistration is delayed to the fifth or subsequent day’s 

Age also has a great effect, the dise^e bemg very fatal to children m the first 
year of life, and much more senous m children under 5 tlian m those over that age 
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Malignant and septic attacks -with much pallor, copious nasal discharge, consider- 
able glandular enlargement and profuse albuminuria have a -very bad prognosis 

Hxmorrhagic symptoms, other than sbght bleeding from the edge of the mem- 
brane and possibly epistaxis, are grave , particularly so, minute cutaneous petechire 
Cases such as these hardly ever survue Repeated vomiting after the initial stage, 
and signs of acute circulatory failure are most ominous The chief danger of paralpis, 
when this ensues early, is its association with acute circulatory failure, but paralysis 
of the bulbar type is in itself very fatal Failure of the muscles of respiration and 
deglutition vith liability to broncho pneumonia and pulmonary collapse constitute 
the chief dangers of generalised paralysis If the patient survives, paralysis terminates 
in complete recovery, but hemiplegia, which is of vascular ongin, may be permanent 
Treatment — ^Prophylactic — Convalescents should be isolated for not less than 
4 ueeLs from the commencement of the disease, or until three negative bacteno- 
logical examinations at intervals of a week have been obtained The presence of 
inflammatory conditions or discharges from the throat, nose, eyes or ears is an indica- 
tion for further detention Skin eruptions and uhitlows should not be overlooked 
The period of quarantine advised is 12 days This is now generally replaced by 
supervision with bacteriological examinations Children from an infected house 
should not be allowed to attend school until proved free from infection Contacts 
in the home or school often become earners, and should also be bactenologically 
examined Clothing and utensils which have been m contact with the sick should, 
of course, be disinfected 

When diphtheria breaks out in ward or institution the procedure is as detailed 
on p 77 Opinion uuh regard to the desnability of prophylactic injections of anti 
toxin IS not unanimous The symptoms of diphtheria may be prevented m contacts 
by the injection of 500 units of antitoxin, but this method fails if the subject is already 
incubating the disease, and only affords protection to others for some 3 or 4 weeks 
It should be realised that antitoxin does not prevent tnfeciton, but only the toxic results 
of infection It militates against active immunisation and may produce a condition 
of hypersensitiveness to the serum, which may have to be used subsequently 

For these reasons, the best authorities arc against prophylactic injections of anti- 
toxin in contacts and m favour of repeated examinations for signs of development 
of the disease, when antitoxin can be adminisleicd at once Meantime, immunisation 
of susceptible contacts {vsde snfra) can be initiated, since there appears to be no 
negative phase induced 

In the Schick test we have a means of determining whether an individual is 
susceptible to diphtheria If a local inflammatory induration from 1 to 2 cm m 
diameter follows the injection of 0 2 ml of diphtheria test toxin into the skin (or 0 1 
ml of the U S A reagent) susccpubility to the infection is indicated The average 
Schick-test antitoxin equivalent is unit This measure of combining power is 
preferable to the original standard of one-fiftieth of the minimum lethal dose (M L D ) 
of toxin for a guinea pig At the same time, but at another spot, an intradermic 
injection of heated, and therefore inactive, toxm is made, to discount a “pseudo” 
rcartion due to the foreign protein m the solution of toxin The absence of a reaction 
to the active toxin generally indicates the presence of more than one two-hundredth 
01 a unit of antitoxin per can m the blood, and is a sign of immunity The injec 
pons are usually made into the skin of the forearms The reaction tekes 24 to 36 
houre to develop, Md another week to subside Four types of reaction are possible 
(J) Negative, (2) Poaiuyc, (3) Negative and Pseudo and (4) Combined Positive and 
discriminated with care The best time for reading the 
Si I injection, and again at the end of a week when faUe reactions 

will have faded and late positive reactions will be detected 

i.™"- "aa ongmally used 

l-airr. tox,„, coniOTed to toxoid by mcubation ,v,th fotmalm {anatoxim), replaced 
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tins To\oid-antito\in floccules, precipitated b> interacuon of toxoid and antitoxin 
produce little or no reaction and are efrecu\c For the immunisation of children, 
alum-preapitated toxoid (AP.T) is now recommended Two doses (of 0 5 ml) 
are given intramuscularly, with an mteiral of 4 weeks between them Some prefer 
an miUal dose of 0 2 ml For adults, who arc more liable thin children to reactions, 
toxoid-antitoxin floccules (Tjk F ) are preferable, three injections (I ml , 1 m! 
and 1 5 ml) being administered, with intervals between them of 3 or 4 weeks 
Susceptibihty to reaction may be detected by mtradermal injection of 0 2 ml of 
diluted toxoid (Molon^ test) or of the particular antigen it is proposed to use The 
development of active immunity takes about 6 weeks This immumt) is protracted, 
but Its exact duration cannot jet be speafied Most children over 6 months arc 
susceptible and the ideal time for immunisation is m the eighth month or soon after 
At the begmnmg of school life a supplementarj dose of 0 5 ml is recommended 
^^^len the proportion of vTiccinated children in a communitj reaches 70 to 80 per 
cent a great reduction of madence of diphtheria, and of carriers, perhaps to zero, 
maj be expected 

AVhen dealing with outbreaks of diphthena in wards or institutions, swabs should 
be taken from the throats and noses of the mmates, and Schick tests performed 
The negative reactors are then isolated They wall probably include a dangerous 
chronic earner as prov ed by the vnrulence test The positiv e reactors may be immun- 
ised with A P T or combined active and passive immunisation undertaken, injections 
of 500 umts of antitoxm being injected into one arm and the first dose of A P T 
injected mto the other arm at the same sitting Virulent bacilli in the Schick positive 
group indicate precocious earners who wall soon sicken with tlie disease Measures 
to prevent dissemmation bv dust are the same as those recommended m scarlet fever 
(P 46) 

Chronic earners are a great source of difficultv The bacilh cannot be eradicated 
bv local application to the throat or bj the administration of antitoxm or vacemes 
If the tonsils are unhealthy, they should be enucleated and adenoids remov ed , ^is 
IS often successful In nasal earners when streptococci coexist the msufflation of 
sulphonanude powder twice daily for 8 dajs has seemed effective Pem^lm, too, 
may possibly be of use Carriers should spend as much time m the fresh air and 
sunlight as possible Before condemning a earner to isolation, the vunilence of tlie 
organisms should be tested and confirmed 

CtmATiVE. — The patient shoufd be isolated and stnet recumbency mamtainecf 
Diphthena antitoxm must be injected intramuscularly wathout delay, the re'sult of 
bacteriological exammation not being awaited m any case m which the diagnosis is 
reasonablj certain Although antitoxm can neutralise circulatmg toxin, it is much 
less effective against toxin which has become fixed m the cells of the body It is 
therefore very important that the patient should receive the first dose of serum not 
later than the third day of the disease, the earlier it is given the better the result, 
but at whatever stage the presence of membrane indicates prompt dosage The 
amount required depends, not on the age, but on the durauon of the disease, tlie 
extent of the membrane and the degree of toxaemia For mild cases on the first or 
second day 8000 to 20,000 umts are sufficient, in more severe cases the dose should 
be 20,000 to 100,000 umts, repeated in 12 hours if the membrane still shows a dis- 
position to extend, or laryngeal sj’mptoms arc not relieved Cases coming under 
observation after the third daj of illness require larger doses than those seen earlier 
In malignant, advanced and hTmorrhagic infections, the antitoxin should be giv en 
intrav enouslj , undiluted and at blood heat Injection should be verj slow, through 
a fine needle The patient is then wrapped in warm blankets, hot water bottles 
applied and the foot of the bed raised, smcc ngor and collapse may follow, 100,000 
to 200,000 umts maj be given m this way, followed by intravenous injection of 
20 g of anhj drous dextrose in the form of a 50 per cent soluuon in normal saline 
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Infections of the intestinal tract may occur but are rare Such infections must 
ongmate from spores, as the baalli do not withstand the action of gastnc juice 

Bacteriological Diagnosis —In a case of suspected malignant pustule direct 
microscopic examination will usually show the bacilli in the fluid in the surrounding 
^eslcles Sometimes examination of the sections of the excised malignant pustule is 
necessary Cultures on agar will show in 24 hours the charactenstic wav> oiUhned 
colonies Blood cultures in man never show the bacilli until just before death Putre 
faction rapidly destroys anthrax baalh hence the recognition of the bacillus m putre 
fying tissues entails careful bacteriological examination and animal experiments 

A guinea pig may be inoculated with suspected material, and if anthrax be present 
will usually die within 2 days and the bacilli may be demonstrated in the spleen 
Immunity — Pasteur, noting that one attadt of anthrax immunised an animal 
elaborated a method of artifiaal immunity He attenuated cultures by growth at 
42 S'* C Sheep survived when inoculated with such cultures and proved immime 
to a subsequent injection of a highly virulent living culture By carrying out this 
process of active immunity the mortality among animals was greatly lessened Mar 
choux showed that the serum of such animals conferred a certain degree of passive 
immunity and Sclavo by using a mixture of such immune serum and progressively 
attenuated cultures and virulent cultures obtained very high degrees of immunity 
m the ass Sclavo s serum is stable and tf guen in quantities of 40 to 100 ml at 
an early enough stage m the disease is almost always successful 

Symptoms —There are three clinical forms of the disease I Malignant 
Pustule — The site of infection is nearly always upon an exposed part of the body- 
face neck hands or forearms The incubation period appears to be very short 
perhaps not longer than a few hours A small red papule forms, which rapidly 
oecomes vesicular and then incompletely pustular By the time vesication occurs 
there is a surrounding zone of intensely red adema becoming a brawny induration 
by the end of the second day By this time a nng of secondary vesicles often surrounds 
the initial lesion which has now formed a dry and almost black scab generally raised 
abo^e the surface of the affected skin A frequent assocuied lesion m the case of the 
arm is {ymphaneiUs spreading upwards to the axillary nodes which become enlarged 
and painful There is rarely much pain at the site of the initial lesion, though there 
13 usually a good deal of itching and tenderness Pever is almost constant and m 
setere cases may be quite high The patient is then very ill with intense toxic symp 
toms Mild cases occur however and in them both the local and the general symp 
toms arc much less marked 

The prognosis turns upon the seventy of the symptoms especially of the toxiemic 
state Death is sometimes very rapid — it may occur within the first week 

In some cases the initial papule and vesicle are il! marked but the attendant 
(cdcma IS excessive (mahgnant cedema) The mortality in this type of the disease is 
a good deal higher than m the type in which the pustule is well formed 

II PuLMOVARy Antjirax.— In this variety of the infection the baciHi are inhaled 
with dust from infected hair or wool Phe result is the rapid development of fever 
generally ushered in by a rigor with very intense toxic symptoms and the signs of 
bronchius Cerebral sjmptoms develop with great weakness The whole course 
of the disease may be very short even as brief as 24 hours 

III Intestinal AN-ninAX — This is ptobablj the least common form of the 

dtbcast rhe infection is due to eating meat or drinking milk from animals suffering 
from splenic fever The sjmptoms are those of a severe gastro-ententis— fever 
vomiung diarrhoa and intense weakness The spleen is enlarged This form of 
11 c disease has been found to occur m small epidemics The mortality is high 
though not So high as m II j ^ 

IhB consists ,n the specific mimiimsatlon of 
an mals subject to the disease the complete destnicuon of dead bodies and m the 
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careful disinfection of all skins, hair and wool, before these are handled m any mdustnal 
occupation 

(2) Curative — General measures are taken towards the pre\ention of a general 
mfecuon The pustule is kept clean, but xs neither cauterised nor incised The 
treatment of choice is penicillin (see p 6), which has now superseded Sclavo’s 
anthrax anti serum The sulphonamides have also been employed successfully, and 
before their introduction neoarsphenamine had a ^ogue 
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Synonym — Lockjaw 

Definitions — An infective disease, due to the toxms of the Clostndtum tetam, 
and showing itself by tonic spasm of the masseter and other muscles with paroxysmal 
exacerbations 

Etiology — ^The bacillus of tetanus is a slender rod 4 to 5/* m length and from 
0 3 to 0 Sp, broad It is a spore bearing anaerobe The ^ egetative forms are slightlj 
motile, and when stained by special methods show numerous fine flagella arranged 
all round the bacillus In material from mfected wounds, and usually in cultures 
after 24 hours’ incubation at 37 5* C , spores occur These are terminal, giving nse 
to the characteristic drumstick appearance As cultures grow older tlie numerical 
proportion of spore beanng forms increases, and in \er> old cultures only spore 
bearing forms or spores are found 

DutnbuUon — In nature the tetanus baallus is found m the soil of highly manured 
districts, and m the dejecta of various animals, especially the herbivora, in the intestines 
of which It exists without causing pathogenic effects By comparison with the wide 
spread distribution of the bacillus and its spores the disease is rare In infected 
wounds the bacillus occurs with other spore bearing anaerobes assoaated with pyo- 
genic COCCI, and saprophytic organisms of \anous kinds In consequence of its 
association in nature and mfected wounds, with other organisms, the bacillus is 
difficult of isolation, as a large proportion of the associated organisms grow with 
much greater rapiditj Use is made of the fact that the spores will resist a tempera- 
ture of 80° C for an hour Suspected matenal is inoculated mto agar or serum agar 
slopes or deep tubes of glucose agar, and incubated for 48 hours The culture is 
tlien subjected to a temperature of 80° C for three quarters of an hour, and sub 
cultures are made on agar plates which are incubated anaerobically Bj this means 
all non sponng bactena, and the \egctaU\e forms of the spore bearers, are killed, 
and only spore-beanng organisms remain to be dealt with 

The disease follows wjury to the tissues m most cases, and e\en when no mjurj 
is known to ha\e occurred, it is highly probable that some shght abrasion has been 
present The term “ idiopathic tetanus * has been given to those cases in which no 
disco\crable injurj is present Those wounds, usually of the hands, in which the 
tissues ha^e been badly damaged rather than dcanly cut, are speaally liable to be 
followed b> tetanus infection Cases ha^c occurred from the use of contaminated 
gelatin used m subcutaneous injections, grey wool employed as padding for splints 
from catgut sutures similarly infected and from wounds from blank cartridges and 
fireworks 

Tetanus is more common m tropical than in temperate zones A special form of 
the disease, tetanus neonatorum is peculiar to the tropics, and results from sepsis 
m attending to the child s na\el 

Pathology — In nature the disease is produced bv the introduction of infected 
material through an abrasion or wound whidi may be so minute as to escape dctcc 
tion Probably there is no such thing as idiopathic tetanus, but infection is possible 
through the bronchial or e\cn intestinal mucosa 
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supplemented by 20,000 units of antitoxin intramuscularly into the buttock or outer 
side of the thigh In cases %\hich do not respond the intravenous injecUon 
after 12 hours Intrapentoneal or longitudinal smus injections ra*.y be adopted m 
some arcumstances . ^ 

Antitoxin treatment may be foUovted by <»rtam sequels due to horse serum 
These are less frequent when concentrated or protem-digest antitoxins^e used 
They usually occur a week or more after injection and take form of erythematous, 
morbilhform or urticarial eruptions, appearing first in the vicimty of the puncture 
Fever, \omiting, arthritic pains or sbght jomt effusions may accompany the rasn 
The tonsils may again become inflamed (angtna redux) and albuminuria may 
The rashes and other symptoms are transient but may recur Aspinn often affords 
much relief, and the cutaneous irritation may be allayed by weak carbolic louons 
On rare occasions ngor, dyspnea and collapse follow the injection immediately, an 
death has been known to occur These symptoms are anaphylactic in nature and may 
occur if the patient has been sensitised by injection of serum a few weeks previo^ly* 
or even apart from this Asthmatics are known to be particularly liable to them 
When It w necessary to admmister antitoxin in such circumstances, a preliminary 
injection of 5 minims should be given subcutaneously and the effect watched, or an 
intradermic test made If no symptoms occur withm an hour the full injection may 
be employed, otherwise desensitisation is necessary (sec p 4) 

Penicillin cannot replace antitoxin m the treatment of diphtheria There 
cicr, evidence that m malignant and m s^tic infections with much oedema and bull 
neck (possibly due to haemolytic streptococci) intramuscular penicillin m adequate 
dosage, even up to one imliion units a day, causes rapid disappearance of membrane 
and subsidence of toxsemia The diphtheria baalh may disappear wjthin 24 hours 
Absolute recumbency is essential in the treatment of diphtheria For the mildest 
case a fortnight is not too long, m the average case at least a month, and for setere 
infections longer When the patient is first allowed to sit up in the effect on 
the pulse should be carefully noted No patient should be allowed to sit up whose 
pulse IS irregular or who has recently vomited The detection of paralytic symptoms 
13 also an indication for rest 

Local applications to the fauces and nose are of minor importance 

In laryngeal diphtheria prompt administration of antitoxin and the use of a steam 
tent will generally obviate the necessity of operative interference , but tracheotomy, 
intubation or laryngeal aspiration should not be postponed, if restlessness, dyspnoea 
and recession of the chest waU are present, or paroxysmal dyspncea has supervened 

Intubation is suitable for the milder type of case, but constant skilled supervision 
is necessary, as the tube may be ejeacd As a rule, tracheotomy is preferable, espec- 
ially if the fauces and naso-pharynx are much involved Tracheotomy as a sequel to 
intubation has a very high mortality on account of the class of case in which it becomes 
necessary After tracheotomy or intubation the patient is usually placed m a steam 
tent and the arms secured by light splints or other means Cough on swallowing W 
obviated by using thickened foods or by nasal feeding A method of feeding 
the head Ij mg lower than the body is often successful in intubated pauenis If 
go« well an attempt should be made to dispense with the tracheotomy or intubation 
tube on the third day, sometimes even sooner Patients must be watched constantly 
when the tube is first removed In cases where the tracheotomy is dry and no secreuon 
occurs, an alkaline spray is useful 

Circmhton failure is treated by removing all pillows, raising the foot of the bed 
on blocks and apply mg a binder to the abdomen The most absolute rest and perfect 
quietude arc <-scnlial Intramuscular injecuons of suprarenal cortical extract and 
oxygen inhalation have some value 

Paralvsis calls for careful nursing and feeding, with avoidance of muscular exer- 
tion, but patients with transient precocious palatine paralysis may be allowed up 
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after 10 days if the condition is stationary Massage and electricity may be useful 
dunng convalescence, but should be avoided in the early stages The adnumstration 
of vitamin Bj (aneurine hydrochlonde , thiimine hydrochloride, U S P ) is of very 
doubtful utility Extensive respiratory paralysis necessitates artifiaal respiration 
wth a Drinker or Bragg-Paul apparatus Active collapse of the lung m diphthena 
ma) be mistaken for acute circulatory failure if its special diagnostic signs are not 
borne in mind 

During the acute stage of diphthena and also when albuminuria is present, milk, 
glucose mixtures and fruit juic^ are the best food Solids may be allowed quite 
early in convalescence "When swallowing provokes coughmg, the milk should be 
thickened with isinglass or cornflour When pharyngeal paralysis is present, 
the patient should be fed through a large soft oesophageal tube or by nasal 
catheter 

The occurrence of anaphylaxis after mjection of antitoxm is treated by injection 
of adrenaline, and by artificial respiration, by some adrenaline is given before 
injection of serum, as a prophylactic 
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Synonyms — ^Wool sorter’s Disease, Splenic Fever of Animals 

Definition — An acute infective disease caused by the Baalhis anihracts There 
are three clirucal forms of the disease, according as the lesion is m the skm (malignant 
pustule) m the lung (pulmonary anthrax) or m the intestme. 

Etiology — B anthracis is a large Gram positive bacillus possessing a capsule 
On artificial media it grows in long maments which, owing to the fact that the fila- 
ments do not readily break up into mdtvidual bacilli, tend to bend upon themselves 
and thus cause the outlines of the colony to assume a whorled appearance that is 
chanctenstic. Spores always develop in cultures m the presence of free oxygen 

In the tissue, however, the baalli occur m straight rods measuring from 5 to 10/* 
logger forms generally being found m attenuated cultures, and the 
baalli found in the gelatinous adema are usually longer than those found m blood 
Spores nc\cr de^clop wathm the infected animal, since free oxygen is necessary 
1 he micro organism is non motile 

In the herbwora, cspcaally sheep and cattle, the disease occurs epidemically and 
the infection assumes a scpticamic type The spleen may be ti\o or three tunes its 
normal size, ^d on section may be diffluent An impression preparation from the 
cut surface shows enormous numbers of baalli together with blood cells and mono- 
nuclear Icucocy'tcs The h\cr and kidneys arc in similar condition, and the lymphaUc 
sy'stem is cxtenswcly imoUcd 

The bacilli in the blood arc in\anably in the \cgetati\e form and it is only after 
being \oidcd from the body that they produce spores, these being extremely resistant 
to adicrsc influences It is claimed that spKites may remain on the ground m a state 
of latent activity for as long as 1 2 y cars *1 hey are destroy cd by sunlight in 24 hours, 
but resist the usual concentrations of chemicm disinfectants, they are killed by dry 
heat at 160 to ISO® C and moist steam above 120® C for I hour It is suggested 
that soil infection counts for little in this country, most cases being traceable to im- 
ported foodbtufTs, hides and brushes 

Uic carmvori arc rehmeh immune cspcaally Uic dog 

Man occupies an intermediate position and the disease is always communicated 
to hup dircaly or indirectly from animals Two pnnapal forms occur, malignant 
pustule, a local infection through a cut or abrasion of the skin or a hair follicle, and 
wimI sorter s disease an infection starting in tiic trachea and bronchi from the in 
iialation of dust containing spores. 
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If the badlli or spores, free froiri toxin or from pyogenic cocci, be introduced 
into an animal, infection may fail to occur, the protection afforded being probably 
accounted for by phagocytosis, for if spores enclosed in a paper sac be introducea 
into a susceptible animal mfection occurs, as the sac protects the spores from phago- 
cytosis. The presence of pyogenic coixi, odier micro-organisms, and the fragments 
of bone and foreign material incidental to compound fractures and gun-shot wounds, 
all conduce to the conditions favourable to gro^vth of the tetanus bacillus. ^ ^ 

The period of incubation^ following infection with tetanus bacilli, vanes ^\itn 
different animals. In man, a period of from 2 to 14 days occurs, but it may be as 
long as 100 days, and, as a rule, a long incubation means a more favourable prognosis. 

Tetanus toxin . — ^The tetanus bacillus, like the diphtheria bacillus, produces its 
pathogenic effects by reason of the soluble toxin it elaborates. Bacterium-free filtrates 
of cultures, as shown by Kitasato, when injected subcutaneously into mice, cause 
tetanic spasms, at first m the neighbouring musdes and later more generally, and 
death has resulted. 

Tetanus toxin is one of the most powerful poisons known, the fatal dose of a 
probably impure preparation for a mouse being found by Brieger to be 0 0005 

Different degrees of resistance to the toxin are shown by different animals. The 
horse and man are the most susceptible. On a basis of weight the horse is welvc 
times and the guinea-pig six times as susceptible as the mouse, while the hen is Uvo 
hundred thousand times as resistant. The incubation period is shorter when toxin 
is intravenously injected than when introduced subcutaneously, and is shorter in 
smaller than in larger animals. 

It was formerly believed that tetanus toxin ascended the peripheral nerves, and 
this view, although contested by Abel, has now been confirmed by the recent work 
of Payhng Wright and his colleagues. There is some evidence that the toxin is 
altered in the cells of the nervous system to a form in which it cannot be neutralised 


by antitoxin. 

Symptoms. — ^The incubation period has already been referred to. The earliest 
symptom is, in the great majority of cases, the so-called trismus or painless tonic 
spasm of the massetcr muscles. Beginning as a slight stiffness, this increases until 
the jaws are firmly clenched, the patient bemg unable to open the mouth. The stiff- 
ness may involve the muscles of the neck at the same time as the jaws, or a little later. 
The faaal muscles are affected next, and the facies presents the risus sardoniais due 
to tlie tension in the frontalis and in the muscles at the angles of the mouth. The 
muscles of deglutition are another group early affected. There is, from these parts, 
a steady spread of the spasm to the trunk and then to the limbs. Rigiditv tends to 

..'..-lu .‘n I ^ 1 


The tome spasm in the muscles of the tnmk, which may develop m from 12 hours 
m a week mter the appearance of trismus, usually shows exacerbation in paroxysms, 
with resulting postures termed respectively opisthotonos, emprosthotonos and pleuro- 
thotonos. according as *c muscles of the baa, abdomen or one side of the body are 
m a state of spi^rn, 1 hese paroxysms may be induced by divers irritants, and are 
S mtac Odom’S. P™Sn°si»- Reteniion 


“ '•’f' o! muscles in the neigh- 

bourhwd of the wound, whia may precede trismus or more ccncral soasm by 
immuiiSnA •I'S, “f stiffness and spasm in tetanus may be a result of 
immunisauon. 1 hus, in a wound of the forehead there may be a facial nalsv or an 

•ome of these local form* « « ."“X develop before spasm appears elsewhere. In 

•ome oi^these local forms general spasms may be absent throughout or. if trismus 
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is present, this may be transient. In ** local tetanus ” the incubation period is some- 
times as long as 30 days. . . . i 

The disease is often apyrexial, but in some cases the temperature nsts with the 
development of the general symptoms, which include headache, pains in the bade, 
anorexia, constipation, insomnia, yawning, sweating and a facies of great anxiety. 
Hyperpyrexia may precede death. Consciousness remains clear. Tiie cerebrospinal 
fluid is unaffected. 

Course. — ^The course of the disease is variable. Sometimes it is as short as 4 pr 
5 days, tlie patient dying of spasm of the glottis, asphyxiation, broncho-pneumonia, 
heart failure or exhaustion. Other cases, less fulminant, last from 7 to 14 days. 
A few seem to deserve the term “ chronic 

Diagnosis . — A relatively trivial disease which may, however, cause some anxie^ 
from its resemblance to the trismus of tetanus, is the fixation of the jaw seen in certain 
cases of septic throat and septic, especially impacted, teeth, with phlegmonous involve- 
ment of the floor of the mouth, periosteum, etc. Careful examination of the mouth 
neaily always suffices to determine the real nature of these cases, and the presence 
of enlarged and tender cervical glands assists the diagnosis. 

Strychnine poisoning presents features resembling tetanus in that the spasms are 
very similar in botli diseases. But between the spasms in strychnine poisoning the 
muscles are relaxed, a condition never seen in tetanus. Another point of distinction 
is the fact that trismus and cervical rigidity never exist alone in strychnine poisoning, 
whereas they frequently do in tetanus. 

In any doubtful case of injury, in which there are dam.^ged tissues, bacteriological 
investigation of the exudate and of material from the depths of the wound should at 
once be made. 

Prognosis. — This is always grave. The mortality in a large series of cases was 
45 per cent. (Vinnardh Infants and children rarely recover. The absence of fever, 
a more or less normal pulse-rate, a long incubation period, and a slow development 
of the symptoms are favourable points. If the patient reaches the tenth day of the 
disease, his chance of recovery is considerably increased. 

Treatment. — 1, Prophylactic. — ^A ll wounds of a suspicious character should 
be excised under a general aniesthetic, the raw surface thoroughly treated and anti- 
toxin administered. 

Antitoxin has for some time been administered as a routine, when wounds are 
infected with road sweepings or garden soil and in America often in trauma sustained 
during Independence Day celebrations, with a consequent fall in the death rate from 
tetanus. 

During the War of 1914-1918 antitoxin was used on an extensive scale. During 
the early period, with no special arrangements for prophylaxis, the incidence was 
about 8 per 1000. Later, with the use of 500, and then 3000 international units 
(I.U.), of antitoxin, the incidence fell to 1 in 1000. Following passive immunisation 
induced by prophylactic antito^dn, cases which do develop tetanus tend to have a 
longer incubation period and the disease may remain " local But such passive 
immunity does not persist for more than 3 weeks; hence to ensure protection the 
dose of antitoxin must be repeated at fortnightly intervals where wounds do not heal. 

Tetanus toxin treated with formaldehyde or alum loses its toxicity but retains 
its antigenic power. The material, called toxoid ”, has been proved of great service 
as a preventive agent. At the R.A.M. College it has been proved that two doses of 

1 ml. each of toxoid, given at intervals of 6 weeks, confer immunity lasting at least 

2 years. This is now the practice in the British Army before a man goes on active 
service. The second injection is most essential in tlie production of active immunity 
for, following it, the rise in antitoxin content of the patient’s serum is far greater 
than that consequent upon the first. 

2. CuRATtVT. — Keep tlie patient as quiet possible in a dark and noiseless room. 
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Feedms may be impossible by mouth, m which ct ent nasal feeding may be attempted, 
and if this, too, is impossible because of spasm, recourse must be had to glucose- 
saline rectal dnp , . , 

A complete excision of the primary site or sues of infection is i\ise whereter 
this IS possible , , , . 

It IS profoundly important that no delay ^vhate^e^ should occur in ^h^ 
antitoxin Injection may be made mtra\enously or intramuscularly Provided there 
be no contra indication to the administration of horse serum — freedom from previous 
serum therapy, freedom from allergic manifestations which might necessitate rapid 
desensitisation (see p 4), antitoxin may be injected undiluted into the vein, although 
It IS wiser to dilute it with 200 to 300 ml of sterile normal saline and allow half ^ 
hour for its administration As soon as the diagnosis is suspected, 50,000 to 60, OW 
units are given intravenously Antitoxin is excreted slowly and its presence m the 
circulation has been demonstrated at least 10 days after a large single dose giien by 
the intravenous route (Cole) Probably nothing is gained by infiltration of the area 
surrounding the infective focus with antitoxin Subsequent daily intramuscular doses 
of 10,000 to 40,000 units are advisable to neutralise any possible continued production 
of toxin 

Debate still continues over the advisability of intrathecal injections of antitoxin 
The balance of opinion is opposed to it and this view is reinforced by the frequency 
of severe reactions and by the evidence that tetanus toxin, once fixed m the cells of 
the nervous system, is no longer neutralised by antitoxin A similar dose should be 
administered at least an hour before any further surgical treatment or manipulation 
IS undertaken 

Before the onset of tetanic convulsions, a mixture of chloral gr 35 and bromide gr 
20 given by mouth 2 or 4-hourly, or phenobarbitone gr 3 by mouth or intramuscularly 
as often as required, is indicated to lessen exatability and procure sleep Avertin 
or paraldehyde administered per rectum are the best remedies by wluch to control 
severe spasms For a man weighing 10 stones (63 kg ), 6 ml of Avertm or 20 ml 
(5 dr) of paraldehjde shaken up in 200 ml of normal saline, should suffice to hold 
them m check for 4 to 6 hours, after which the dose may require to be repeated 
While the patient is under the mfiuence of Avertin trismus may be relaxed and attempts 
at feeding arc most Idsely to be successful 2 or 3 hours after its administration Chloro- 
form vapour IS also of value, but when spasms are severe it cannot be inhaled A 
more or less continuous use of morphine or hyoscine is an alternative measure Some 
success has been claimed for the use of muscle relaxants, in particular the short acting 
succmylcholme, as a means of controUmg the spasms These drugs are given con- 
tinuously, anoxia and pulmonary infection being prevented by tracheotomy with 
assisted respiration, frequent suction through the tracheotomy tube and postural 
drainage 

The sulphonamidcs and the antibiotics bare httJe effect on tetanus itself, but 
may be required to deal with the secondary pneumonia which is common m the 
more protracted cases 

Less success has attended the therapeutic use of tetanus antitoxin than is the 
me with diphtheria antitoxin This result is largely, if not entirely, accounted for 
by the rclaUve slowness in the onset of symptoms m tetanus as opposed to diphtheria 
1 he argument for the prophylactic use of antitoxin in every case of a wound con- 
taminated with road material or sod contaminated with animal excreta becomes 
corresponding!) strengthened 
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scopic, themselves undergoing changes leading to casention, necrosis, ulceration and 
calcification, and haMng m close association \sath them varying degrees of fibrosis 
The lesions of tuberculosis form the histological and anatomical basis of a large number 
of diseases which differ according to the organs affected, the extent of the lesions and 
the degree of resistance to infection shown by the tissues 

HItiology — Mycobacterium Tuberculosis — The mammalian tubercle bacillus 
t\as first identified by Koch in 1882 Within a fe^v years, two vanetiCb, the human 
and the boime, had been distinguished, and other forms, not pathogenic to man, 
but capable of causing disease m birds, cold blooded animals and voles, have since 
been added to the list 

In the tissues and secretions the bacilli which tend to occur in small groups, are 
rod shaped, straight or slightly curved, with parallel sides and rounded ends They 
\ary in length from 1 to 4p and m breadth from 0 3 to 0 6p They stain with carbol- 
fuchsin, retaining the dye after treatment with acid and alcohol, but are not coloured 
by Gram’s method In culture the bacillus grows slowly, requiring special media 
for Its cultuation, the cultural characteristics of the various types show well defined 
differences Myco tuberculosis is capable of survival for many months in dried sputa 
and secretions and is much less easily destroyed by bactericidal agents than other 
micro organisms 

Only the human and bovine types of tubercle bacilli are of importance m human 
pathology , the first, in addmon to causing disease m man, is responsible for cases 
of natur^ly occurring tuberculosis in monkeys pigs and occasionally in dogs and 
parrots , the second occurs as a natural infection in cattle, pigs, horses, man and 
occasionally in dogs cats and sheep 

The bovine bacillus is responbible particularly for mfections of the cervical and 
abdominal lymph nodes , in England and Wales this strain causes 64 7 per cent of 
mesenteric and 57 5 per cent of cervical adenitis, for Scotland the figures are 78 
per cent and 72 per cent The human bacillus is found m 99 per cent of cases of 
pulmonary tuberculosis m EngUnd and Wales but the proportion of bovine infections 
IS greater in Scotland, and still higher m the North of England Osseous and gemto- 
unnary infections are due to the bovine strain in 10 to 20 per cent of mstances 
Sources of Infection — ^There are two sources of infection in tuberculosis 
tuberculous sputa and tuberculous milk In 90 per cent of cases the source of the 
mfecting bacilli is dned human sputa Nuttall found that from 2 to 4 billion bacilli 
were expectorated in 24 hours by a patient whose phthisis was only moderately 
advanced These bacilli are scattered freely in dust when the sputa become dned 
and they he about the surface of the paUents body, or they are projected directly 
into the air along wnth particles of moisture when patients cough or sneeze or even 
speak loudly 

It is difficult to give an exact estimate of the incidence of tuberculosis in cattle , 

It IS probable that about 40 per cent of all dairy cows of 5 years and over m England 
and some 17 per cent of all cattle were infected m 1952 The disease has been 
virtually eradicated from cattle in the United States, Finland, Norway and Denmark 
Modes of Entrance of the Bacillus into the Body — In approximately 99 
per cent of cases of human tuberculosis the bacilli have entered the body by one of 
uvo channels— in 90 per cent this is by inhalation and aspiration into the lungs, 
and m 9 per cent by the mtestiml route, conveyed by infected milk or swallowed 
material m some way contaminated with tubercle bacilli Although 99 per cent 
of respiratory mfecUons are due to the human type of bacillus, omy 50 to 80 per 
cent of tuberculosis thought to have been acquired by the alimentary route, is caused 
by bov me strains Cutaneous, subcutaneous mucosal and placental infections account 
for the remaining 1 per cent they have no interest beyond that accorded to curiosities 
There has been much debate m the past over the frequency of pnmary intestinal, 
as compared with primary respiratory, tuberculosis m children Ghon (1912) first 



35 INFECTIOUS DISBASCS 

sliDwed tliat primary pulmonary mfccuon was of common occurrence at this age, 
and later observations have confirmed his view The relative frequency with which 
one or other of these routes js followed dearly depends upon the opportunities tor 
infection which confront the child , in countnes where the milk supply is safe , 
the incidence of abdominal tuberculosis has declined and the proportion of respira- 
tory primary infections has risen part passu Blacklock's (1932) figures for Glasgow 
children illustrated this point In his patients the primary focus was pulmonary in 
173 and intestinal in 101 , 82 per cent of baaUi from the pnmary intestinal lesions 
were of bovine type compared with 2 7 from the primary pulmonary lesions 

Secondary Factors — ^The frequency, amounting to 70 to 80 per cent of all 
adults wnth which healed primary tuberculosis is found at post-mortem examination 
and the ubiquity of the tubercle bacillus prove the importance of secondarj factore 
in the cause of this disease These factors fall into uvo categories those which 
decrease the body’s resistance and those which increase the frequency or intensity 
of exposure to infection 

Man has a relative natural immunity to tuberculosis, but there appear to be racial, 
familial and individual variations It is well known that many pnmitivc races are 
unusually prone to the disease and this has been attributed by wch to a “ native 
deficiency m the power to develop or maintain acquired resistance ” Famihal and 
individual variations are more difficult to assess, because of the varying opportunities 
for infection within different families but there is good reason to suppose that they exist 
Malnutrition is generally admitted to decrease resistance to tuberculosis and it is 
true to say that there is a lower incidence of the disease in countnes where the standard 
of living IS high Nevertheless malnutrition is usually a symptom of poverty and is 
found m association with overcrowding, inadequate hygiene and poor working condi 
tions , It thus becomes difficult to apportion the blame between these several causes 
There is, however, some evidence that a diet deficient in protein is accompanied 
by a higher incidence of tuberculosis 

Arduous physical labour per se probably has little effect on resistance , the low 
rate of infection in agricultural labourers bears out this view Eariy and frequent 
child bearing has an adverse influence, the first 3 months of pregnanc}’ and the 2 
immediately following parturition arc recognised danger periods Trauma appears 
capable of reactivating latent disease and local tissue damage may determine the site 
of a tuberculous lesion Climate has no demonstrable constant effect on incidence 
or resistance 

The importance of the patient’s attitude to his disease has long been recognised 
as having an important influence on prognosis , of recent years the view has gamed 
ground that emotional disturbance often precedes, and may precipitate, its onset 
It has been suggested that victims of this disease often have in common a defect of 
•«VfrtiiTrr4'A«b\^teni wAActd 6ea\ adequately with their ageressive impulses 
(Wittkower) 

Finally, certain other illnesses lower resistance to tuberculosis amongst acute 
infections mrasles and whooping cough are of imporUnce while it may be a dosing 
event m cirrhosis of the liver, chronic Icukiemia, chronic alcoholism schizophrenia 
and other chronic mental disorders The incidence of tuberculosis in diabetes 
mellitus although still higher than in the general commumty, has decreased greatly 
since the introduction of insulin 

f influence exposure to infection are mamly environmental, and 

of these the most important is overcrowding This applies not only to dwelling-houses, 
but to places of work and recreation The spread of infectton may be favoured m 
l«ser degree by unclean methods of preparing and serving food, by madequate 
hygiene and by various trade customs 6 » r 'i 

the Sivine'bMiifus ^ common cause of tuberculosis due to 



TtJBERCirLOSrS 


87 


Incidiince and Mortality. — Heaf has estimated that m 1948 there tvere some 

180.000 patients with pulmonarj tuberculosis on the registers of the dispensanes in 
England and Wales , from a consideration of the results of mass radiographic surveys, 
he concluded that there n ere probabi) about 57,000 additional cases which had eluded 
diagnosis Of recent years the morbidity rate or incidence appears to have nsen 
largely on account of the improvement in diagnostic methods and the use of mass 
radiography The mortality rate, however, has declined steadily m England since 
about 1830 when more than one-sixth of all deaths in London were due to pulmonary 
tuberculosis In England and Wales the annual mortality from tuberculosis per 

100.000 v.!L5 332 for the penod 1861-70, 201 for 1891-1900, 87 for the year 1930 and 
36 for 1950 

The results of infection are of great variety and of all grades of mtensity The 
vainety depends upon tlie tissues affected, and the route of spread of the infection. 
The mtensity depends upon the degree of relative virulence shown by the bacillus, 
and the amount of resistance shown b> the patient Tuberculosis may exist without 
appreciable disturbance to health, and the lesions produced may be commensurate 
almost with the whole length of a patient’s life On the other hand, the infection 
may cause an illness of the most severe character, killing the patient in a few weeks 
The results of infection are described elsewhere in this book imder appropnate head- 
ings, but general infection leadmg to the condition termed general tuberculosis is 
induded m this article 

Diagnosis — ^The Isolation and Recognition of the Bacillus — In all doubtful 
cases of tuberculosis this is a pomt of vital importance Clinical evidence of the 
existence of the disease, hovsever complete it may seem to be, must never lack the 
confirmation of bactenological proof, whenever this is possible Seeing that the only 
proof of the existence of the disease is the demonstration of the bacillus m material 
derived from the patient, attention must first of all be directed to this investigation 
It behoves the practitioner, therefore, to watch jealously for any material that may 
be available for bactenological use, and to be quite certain that such matenal is not 
obtainable before falimg back upon indirect clmico pathological evidence (see below) 
to support the diagnosis 

In cases of suspected phthisis, every effort must be made to secure sputa, and it 
may be necessary to check a habit of swallowing expectorated matenal The single, 
isolated plug of mucus, which is often expectorated m the early morning, should not 
escape attention In little children, sputa, as such, are usually absent, but if vomiting 
occurs in assoaation with lung disease the vomit should be searched for fragments 
of sputa In suspected disease of the kidney or unnary tract, the urme must be 
collected for 24 hours and the deposit submitted to examination Cases of albuminuria 
or of hannaiiina^ m which there is not clear evidence of diffuse nephntis, should 
raise the question of tuberculous disease of the ludney Stomach washings, 'with- 
drawn first thing m the morning, and the fieces should be scrutinised m doubtful 
cases of tuberculosis of the lung, peritoneum or bowel If any puncture fluid is 
obtainable — as from the pleura, spinal theca or a jomt — this is valuable for xn- 
V estigation m any patient suspected of tuberculosis 

The methods of deahng with these materials are not difficult, though they require 
thoroughness and patience when the bacilli are present in scanty numbers The 
vciy different significance to be attached to a positive as against a negative result 
must nev er be lost sight of , the former affords proof of the existence of a tuberculous 
lesion, the latter gives at most a presumptive evidence against it 

In dealing \ndi sputa, the ongmal carbol fuchsm method of Ziehl-Ncelscn should 
first be tned If the results, after carefully searching three or four films for half an 
hour, are negative, various methods of concentrating the bacilli arc available, but 
culture of the sputa is the rnost satisfactory procedure. 

Sediment from urine is best dealt 'with by the carbolic acid method, subsequent 
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centnfugaljsatjon and staining of the deposit The smegma bacillus (also acid fast), 
which may be present if the specimen has not been obtained bj catheter, is differ- 
entiated by allowing the stained films to remain m alcohol for 10 minutes , the tubercle 
bacillus IS not decolorised In pus, the search is much facilitated b> the use of ‘ anti 
formm ”, and this is a useful adjunct m the examination of feces also 

Puncture-fluids very frequently gi\c negative results to ordinary microscopic ex 
ammation, on account of the scantiness of the bacilli m them However, the clot 
(if such occur), or the centnfugaliscd deposit, should always be searched thorough!), 
as the demonstration of even a few bacilli of undoubted morphological characters is 
decisive Cerebrospinal fluid should be incubated, without shaking, for 24 hours, 
and the ” spider-web *' clot stained for bacilli Failing this demonstrauon, the fluid 
should be used for culture on Lowcnstcin’s medium (growth takes 3 weeks), and for 
inoculation purposes, a guinea pig receiving a liberal amount (not less than 10 ml 
if possible) 

Indirect Methods of Diagnosis — These depend upon the presence in the 
tissues of certain sensitising and immunising substances They are indicated in 
doubtful cases of tuberculosis m which no material is available for investigation by 
direct methods (see above) The relative values of these methods are still under 
assessment, at present their values arc probably in the order of their description 
here 

1 The Tuberculin Test — The test depends upon the fact that infection by 
the tubercle bacillus renders the tissues supersensitive to the toxins of the bacillus, 
if these be introduced into it artificially This supersensitiveness is shown by the 
production of certain ” reactions” which are recognisable and are regarded as more 
or less “specific” m their nature Only three types of test are now employed in 
man 

(a) Ike sktn test (Pirquet’s test) — ^This is best employed quantitatively Three 
or more strengths (< g 25, 50 and 100 per cent ) of a solution of old tuberculin arc 
rubbed lightly into the skin of the arm, which has been previously scanfied The 
appearance of papules and erythema at the site of vaccination constitutes a positive 
reaction 
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are closely interwoven. Prevention is one of the major problems of public health 
and detailed discussion would be out of place, but the prindples upon which it is 
founded are : first, control of infection ; secondly, prevention of “ chnical ” disease ; 
and thirdly, treatment, supervision and rehabilitation of those w’ith active tuberculous 
infection. 

The first includes the segregation of those with the disease in infectious form ; 
the protection of such susceptible classes as infants and school children; and the 
supervision of groups especially exposed to infection, of which hospital staffs, sailors 
and workers in certain industnes are examples. The provision of “ safe ” milk would 
alone eradscste infection due to the bovine type of bacillus. 

The development of “ clinical ’* disease can be greatly reduced by the detection 
of symptomless primary and post-primary infections and careful supervision of this 
stage. Mass radiography and tuberculin testing have greatly increased the efficiency 
of case-finding. Under this head, too, come measures which raise resistance to 
infection by improving general health and nutrition and methods of increasing specific 
resistance by vaccination against tuberculosis. 

This last requires further discussion. Two strains of tubercle bacillus have been 
used for the preparation of live ” vaednes. The first, known as Bacille Calraette- 
Guerin (B.C.G.), is an attenuated bovine strain, incapable of causing progressive 
disease in man and originally prepared at the Pasteur Institute in Paris. B.C.G. 
w'as first employed in France to protect infants; more recently its use has been ex- 
tended in an attempt to protect persons, such as nurses and medical students, who 
are exposed to infection and in whom a negative Mantoux reaction has provided 
evidence of special susceptibility. It is established that B.C.G. reduces the morbidity 
from the early sequels of primary infection such as pleural effusion, meningitis and 
miliary tuberculosis ; there is as yet less convincing e\idence that the incidence of 
phthisis is much diminished. The second stram from which vaccines have been 
prepared is the murine type of bacillus isolated from voles by Wells in 1937. This 
vaccine has been shown to raise human resistance to tuberculosis, but it has not yet 
been widely used, and comparison wth B.C.G. is not possible. 

Treatment, supervision and rehabilitation of those with active tuberculosis includes 
the organiption of chest clinics and sanatoria together wth the curative measures 
employed in them. These last are divided into non-speafic and specific. 

Non-specific measures consist in efforts at improving the patient’s nutrition so 
as to increase the tissue-resistance to the infection — ample fresh air, plenty of good 
food, bodily and mental rest, and exercise undertaken in graduated fashion under 
expert supervision. Details of all these measures are given in the article dealing with 
pulmonary tuberculosis (p. 1031), 

Specific methods of treatment of tuberculosis have come to occupy a place of 
preat importance during the past few years and have completely changed the outlook 
in the miliary and meningeal forms of the disease. The chief of these is streptomycin, 
an antibiotic, usually given in conjunction with one of the chemotherapeutic agents, 
isoniazid or sodium aminosalicylate (see p. 1033). 


general tuberculosis 

Synonym. — Acute Miliary Tuberculosis. 

Definition.— A disseminate form of tuberculosis, giving rise to a severe disease 
analogous to the scptiramias in pjogenic infection. 

There arc two clinical forms of the disease, according as the s)inptoms are chiefy 
rcfcmble to the lungs (tlie pulmonary form), or are those of a general infection without 
meal signs. This latter form is often termed the typhoid form. The pulmonarj’ form 
IS d«cnbcd in the section dealing with pulmonary tuberculosis. In tuberculous 
meningitis, a common accompaniment of the miliary form, the infection is probably 
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bacilli can often be demonstrated m nasal mucus, in scrapmgs obtained from nasal 
ulcers using a speculum, and in the serous exudate from granulomata of the skm 
The“ snip method ” of removing a small piece of skin t\ith cur%ed scissors, especiall) 
from the lobe of the car, and making smears from its under-surface, is \atuable 
Ghnd puncture may also rc\eal bacilli In pure nerve cases they can rarely be found 
unless portions of the nerves be examined The differential diagnosis includes in 
nodular Icpros), lupus vmlgans, skm tuberculosis, syphilis and >a\\s, and in tjie 
anxsthctic tjpe, sjungomyelia, Morvan’s disease, progressive muscular atroph), 
peripheral neuntis, cervical rib, amhum, scleroderma and Raynaud’s disease 

Ihe lepromtn test is useful for determining the degree of sensitisation of the skm 
toMyco lepra or ns products The test consists of the intradermal injection of about 
0 1 ml of an antigen prepared from heavily infected tissue from a case of lepro 
matous Icprosj The site of injecuon is examined daily Two reactions occur, the 
early and the late The early reaction appears within 48 hours as a small erythematous 
slighllj indurated area, which fades by the fourth day The late reaction is the signifi- 
cant one It appears after 1 week and progresses to the third or fourtli week It is 
charactcnscd by the appearance of a visible and palpable nodule at the site of the 
injection which maj undergo some central necrosis The lepromin test is positive 
in many apparently normal adults and m patients with tuberculoid leprosy, negative 
m Icpromatous leprosy and negative or weakly positive in atypical or intermediate 
forms It IS thus of some value in determining the type of infection in a given patient 
Prognosis -—This is by no means good m more advanced cases, though vtith 
earlier diagnosis and modem treatment the disease may be arrested, the expectanc) 
of life increased and cases sometimes cured If the patient can tolerate maximal 
treatment and maintain a sedimentauon rate below ten a good prognosis can generally 
be given Nodular leprosy is particularly prone to such complications as tuberculosis, 
renal disease and pneumonia, and laryngeal and visceral involvement are venous 
Treatment —-Prophylactic.— Lepers must be excluded from acting as cooks 
waiters, etc , and segregation properly and humanely earned out is best for all parties 
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doses The dose is gradu-illy built up over the course of 2 or 3 months to the maximum 
recommended Toxic effects are likely if tlie dose is too large to begin with or built 
up too quickly Gastro intestinal symptoms mcluding vomiting may occur , jaundice 
and agranulocytosis ha\e been reported Lepra reactions and sometimes a condition 
resembbng erythema nodosum usually accompanied by fever may also result from 
over-active treatment One of the most senous side effects is the development of 
sev ere anaimia ^ny substantial fall of hemoglobin concentration calls for immediate 
reduction or cessation of treatment When patients are anaimic, with a haemoglobin 
value below 70 per cent, thej should receive treatment with ferrous sulphate and, 
if indicated, with liv er preparations before sulphone treatment is started 

Patients on sulphone treatment thus need to be carefully watched, espcciallj m 
the early months of treatment Periodic examination of the red cell count and Iiaimo- 
globin concentration should always be earned out 

Treatment should be temporanly suspended or considerably curtailed if toxic 
side-effects develop After these have subsided, treatment must be re established 
cautiously and slowlj 

The effect of sulphone treatment on the clinical course of leprosy is best seen in 
lepromatous cases, in which the physical signs steadily regress The first effects 
noted include the healing of ulcers, clearing the nose and the arrest of eje complica- 
tions with improved vision Next the tendency to chrome and subacute allergic 
reaction lessens, and nodules become flattened and absorbed Finally, the number of 
bacilli m sections of the skin and m smears from the nose decreases m number Bacilli 
may apparently disappear from lesions after long continued treatment 

Sulphone treatment must be continued for months, if possible for some jears 
Some authorities believe it should go on at intcnals for life It is not yet possible 
to say whether cure results from sulphone therapy Many cases respond remarkably 
but others apparently equally successfully treated may relapse if the treatment regime 
IS relaxed or stopped Any erythematous or raised appearances of the skin or 
thickened and tender nerves may indicate activatj of the disease 

Patients should be free from Myco lepra for at least 2 years before discharge , 
even then it is not possible to say whether the condition is really cured or merely 
arrested for leprosy is notoriously a disease of remissions 

Desirable maximal adult dosages of some sulphones are given below Children 
usually take these drugs well and are dosed according to age and weight For ex 
ample, Adams states that a child of 12 years should be given half the adult dose 
As stated above, small doses should be given at first and the maximal dosage reached 
only after 2 or 3 months 

Dosage of sulphones is often restneted to 6 days m the week Some authonties 
recommend that treatment should be given for 3 weeks out of every 4 Others give 
treatment daily and continue for long penods without intermission 

Diamino diphenyl sulphone (D D S ) — It is generally agreed that sulphones act 
by virtue of the liberation of the parent substance diamino diphenyl s'^phone (D D S ) 
which is now coming into wider use 

Dosage of DJ) S — As with other sulphones, the dosage must be small to begin 
w ith Full dosage is reached in about 2 months, at which stage a maximum of 600 
mg is given weekly m the form of tablets taken after meals Doses of 50 to 100 mg 
are given daily for 6 days each week , alternatively 300 mg may be given twice weekly 
SuLPHETRONE — Oral doses up to a total of 18 to 21 gr weekly may be given m 
divided doses thrice daily after food Aqueous 50 per cent solution is equally effective 
and cheaper, given in doses of 300 mg thnee daily 

Dia'^one, — M uir recommends doses of 900 mg thrice daily after food for 6 days 
in the week, treatment being given for 3 out of every 4 weeks Doses of up to a total 
of 21 g per week have also been successfully given 

Thiosemicarbarzone (Thiacetazone) — Given orally up to a maximum dose of 
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not blood-bome, but disseminated through the subarachnoid space. It is described 
in the section on meningitis, . . , , 

Symptoms.— The general or typhoid form resembles typ/ioid fever veiy cioseiy. 
There is usually a period of vague ill-health — as tlicrc is in typhoid fever— preceding 
the more severe illness. When the latter develops there is headache, insomnia, a 
soft but frequent pulse, rapid respirations, a dry longue, slight cyanotic flush an 
pyrexia, which is usually less continued in cliaractcr than in typhoid fcv’cr. Mot 
infrequently the temperature curve is that of a quotidian intermittent fever. In a 
few cases the rise of temperature takes place in the morning instead of in the evwmg, 
a feature not infrequently seen in other pyrexias of tuberculous origin, though not 
confined to these. Progressive loss of flesh takes place, and aha anremia, but this 
latter condition may only be found by blood examination, the dusky flush of the face 
often masking the blood state on mere dinical examination. As the illness progresses, 
suspicious signs of one or other of the more focal manifestations of the 
often arise : copious fine riles over the lungs, tumidity of the abdomen with palpable 
enlargement of the spleen and liver, or cerebral symptoms suggestive of meningitJC 
in\olvement. In a suspected case the chest should be examined radiologically, since 
the suggestive “ snow-storm ” appearance may be present if general tuberculosis 
has existed for more than 10 days or so- 

Diagnosis. — As the term “ typhoid form ” suggests, the disease resembling 
general tuberculosis most closely is typhoid fever. During the first week, or e\en 
during the first 2 weeks, diagnosis may be very difficult. In favour of typhoid fever 
are the persistence of headache, the presence of epistaxis, relative infrcoucncy of th* 
pulse-rate, diarrhcea and early tumiaity of the abdomen. In favour of tuberculosis 
are a frequent pulse-rate, early cyanosis and intermission in the temperature^ cun.c. 
There is leucopenia in both diseases. A positive blood culture occurs during the 
first week in most typhoid cases, and agglutination witli the patient’s scrum may 
reasonably be expected after the end of the first week. 

Course and Prognosis. — The introduction of streptomycin has altered the 
nosis in miliary tuberculosis from certain death to a recovery rate of about 6u per 
cenU The sooner treatment is started the more favourable the outlook ; early diag- 
nosis has thus become of great importance. 

Treatment. — ^Thts is the same as for the pulmonary form of miliary tuberculosis 
(see p. 1033). ^ ’ 

R. Bodley Scott. 

LEPROSY 


Definition. — ^Leprosy is a Tronic baullary disease of low infectivity, peculiar 
t j man, caused by the Mycobacterium leprce, and associated with characteristic lesion^ 
lavolving the skin and mucous membranes (nodular type), and the nerves (aruesthetic 
type). Infection, however, may remain latent and chnical manifestations never be 
noted. 


. ^tiology.— The disease has a widespread geographical distribution, occurring 
in Egypt, Asia, Afnca, West Indies and the Padfic Islands, etc. It is not hereditary, 
and individuals of any age, sex and race may be attacked. Children are more suscept- 
ible than admts. Mveo. lepra was discovered by Hansen m 1874; it is a non- 
mottle, aad-fast baallus occurring in laige clumps in skin lepromata, septal ulcers 
and nasal mucus, and has never been cultivated with certainty. The mode of 
spread is unknown, but intimate contact with lepers is essential ; a history of 
attendance on lepers, of living in the same house, sleeping in the same bed, or sexual 
tonnection is frequently obtained. Only 3 per cent, of people, however, living ivitb 
lepers develop the disease. r » » o 

spread through the lymphatics of the corium and 
subcuuneous iiasues, producing granulomata of the skin and infection of lymph 
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glands ; the nasal and buccal mucous membrane, the eye, larynx and internal organs, 
such as the liver, lungs and testicles, may be similarly involved and bacilli found. 
The ner\'es may swell, turn a reddish-grey colour and undergo an axonal degenera- 
Uon; scanty bacilli may be demonstrated in the endo- and perineurium. Paralysis, 
muscular atrophy and deformity follow. 

Symptoms. — ^There are three main types of the disease — (1) nodular or cutaneous 
leprosy, ( 2 ) anresthetic, neural or nerve leprosy ; (3) mixed leprosy. The incubation 
period is uncertain, being 1 to 5 years in most cases, though occasionally persons 
develop it a few months after coming into an infected area. Often bacilli remain 
latent for years, and intercurrent disease may be necessary to precipitate clinical 
leprosy. 

1. Nodular, Cutaneous or Lepromatous Leprosy. — This is the low resistant 
type, in which there is gross infection of both skin and ner\'es ; the neural signs are 
mild, since the invading organisms fail to elicit any marked response from nerve 
tissue (Muir). Prodromata, which are marked, include leprotic fever, rigors, sweat- 
ing, progressive weakness, diarrhoea, alternating dryness and hypersecretion of the 
nasal mucosa and epistaxis. The first positive evidence is the primary exanthem, 
involving especially the face, buttocks, legs or arn^, commencing as a sUghtly raised 
erj^ematous macule which later shows dissociation of sensation and absence of 
sweating; it may disappear, leaving some brownish discoloration, but soon fever 
recurs \rith a fresh eruption, and bacilli may be foimd in the blood. After one or 
two recurrences reddish-brown elastic nodules appear, often at the site of the old 
macular rash, and these may become more genei^ised. Only the dorsal surfaces 
of the hands and feet are affected. The face acquires a leonine aspect from the 
enlarged nose, lobes of the ear and pendulous chee^. The hair is often lost, espec- 
ially on the outer third of the eyebroivs, the nipples become prominent, the breasts 
may hypertrophy and tlie raucous membrane of the nose, pharynx and larymx may be 
affected. Leprotic nodules often involve the cornea and iris. The further history 
varies ; the nodules may remain stationary, disappear or break down and suppurate. 
Ulcers may form on the eye, causing bbndness, and the larynx and pharynx may be 
destroyed. 

2. Anesthetic Leprosy. — ^This is a highly resistant type, in which the infection 
of skin and nerves is less, yet the neural signs are more prominent since the reaction 
in nerve tissue is more marked. Prodromata consist of mental depression, chilliness 
and malaise with neuralgic pains and paresthesias, involving the ulnar, peroneal and 
facial nerves. Numbness of the hands and feet, anesthesia of ulnar distribution, and 
ma^le, giving rise to flat, anesthetic patches resembling ring^^o^n may be the first 
indications. These anassthetic patches may commence as erythematous or pigmented 
or depigmented areas and ultimately become dry and hairless. A quiescent stage 
may now set in until definite nerve lesions appear. Demonstrable fusiform enlarge- 
ment, especially of the ulnar and great auricular nerves may develop, and wasting of 
the hypothenar eminence associated with rontraction of the third and fourth fingers 
is often seen. Muscular palsies and trophic lesions of the skin, nails and bones, 
including perforating ulcers, are common, and atrophies and contractures like claw 
hand may ensue. Necrosis or interstitial absorption of the small bones occur, and 
fingers and toes may disappear. The fifth and seventh cranial nerves are sometimes 
attacked, and ectropion of the lower lid, followed by comeal ulceration, is common. 

3. Mixed Leprosy. — Many cases ultimately become mixed in tj'pe, the nodular 
and nervous features either developing together or foUoiving one another. Tuber- 
culoid leprosy — so called owing to its histological resemblance to tuberculosis — is 
encountered in patients with a high resistance. The lesions consist of raised plaques 
or of macules with raised margins : anssthesla is well marked, and the nerve branch 
supplying the area is often thickened. 

Diagnosis. — Clumps of lepra bacilli which have to be distinguished from tubercle 
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to appropriate treatment, usually results m defer%’esccncc and the disappearance of 
pus and bacilli from the urine in 7 to H days. But some of the cases last niany w ccks ; 
It is fair to say that this is not seldom due to failure to diagnose the condition, or to 
employ efficient measures of treatment. , • • j ,1 

Relapses are very common even when, with chemotherapy, the unne is renclcrea 
stenle and the symptoms are relieved. Of complications, prostatitis and epsataymuts 
are those most often seen; urethritis may occur; pyelonephritis, c&pcaaily m young 
children, may be the precursor of renal failure in later life. It is interesting to record 
that epididymitis may be the first symptom o£ the disease. This has, m the past, 
been frequently mistaken for tuberculosis. 

(ii) Reairrent cases . — A not uncommon type of case is tliat in which symptoms 
of acute or of subacute infection occur at intervals over a number of years, the condi- 
tion of the patient and of the urine being natural between the attacks. Recurring 
iuEmaturia, thought to be due to acute nephritis, to tuberculosis or to cilcujus, is 
sometimes due to this condition. The probable source of these re-infections in any 


individual case is the colon. 

(iii) Chronic cases . — ^These are either (a) the sequela; to acute attacks that have 
never completely resolved ; or (b) they arise insidiously ; or (c) they follow instru- 
mental procedures or operations upon the urinary tract; or (d) they complicate 
mechanical defects, acquired or congenital, such as stricture, enlarged prostate and 
hydronephrosis ; or (c) they occur as secondary infections in cases of renal or vesical 
calculus or of tuberculosis. ^ ^ . 

The symptoms in these chronic cases vary greatly. In one group It is the general 
toxic state that is the main feature — a sallow complexion, loss of tone, a low blood 
pressure, colon dyspepsia, anicmia, headache and backache. *In another group the 
local sj-mptoms predominate— increased frequency of micturition, which may be 
extremely trying, pain during or after the act, and referred pain and discomfort in 
the vesi^ zonc.^ In a third group there is Ihtle or no interference with health, general 
or local. The importance of chronic polynephritis as a cause of hypertension has 
only recently become apparent. 

The urine in chronic infections shows as much variety as do the symptoms. The 
characteristic “fishy” odour is rarely absent; the reaction is generally acid, but 
infection by Proteus renders the unne strongly alkaline ; the amount of pus present 
may be very little or may be considerable, but the degree to which the patient is 
troubled by no means corresponds to the degree of pyuria; mucus is in excess; 
bacilh are constant and, like the pus, are very variable in quantity. Hzematuria is 
uncommon in chronic infections, but it is easily induced by instrumental investiga- 
tion, as are also “ flarcs-up ", of the chronic state, with the production of ngors, 
high fever, severe malaise and ohguria. For this reason, methods of differential 
diagnosis which do not involve instrumentation should be employed before the patient 
IS subjected to cystoscopy or ureteric catheterisation. Diagnosis rests upon the isola- 
tion of the organism from a clean specimen of urine. Of particular importance is the 
(iiffereniiation of the condition known as abacterial pyuria— a subacute illness char- 
acterised by pyuria, frequency of micturition and strangury, which yields rapidly 
to intravenous injection of neo-arsphenamine. 

BAClLLraiA.— This term is properly applied to a urine -mhich is loaded with 
bacilli, but m Yihich there is no pus. or, at most, a few leucocytes seen on microscopic 
examination. It is usually of short durauon. The appearance of the unne is char- 
acteristic ; shimmenng when agitated and viewed by transmitted light. The smell 
already teferted to as so typical of colon bactllus utmary infections is usually present 
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and fulm are sometimes the site of infection, as in puer 

peral sepsis but the infection is then usually a mixed one, with streptoi^occi. 
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(ii) Some situations quite remote from the bo\%el are nou and again infected by 
coliiorm bacilli— the middle ear, the pleura, the bronchial tract, hones and joints. 
Infection of the middle ear occurs as the result of impure \\ater in swmming-baths. 

Bact colt septiaemia, unless it occurs as a terminal e\ent, in ^\hlch form it is 
not at all uncommon, is rare When it does occur, houever, it is by no means always 
fatal Septic endocarditis, due to coliform baalh, is rarer still 

Treatment. — Only the treatment of coliform bacillus infection of the unnary 
tract is of present relevance , the therapeutic problem wth infection in other sites 
is commonly surgical 

The principles of treatment are simple, to determine the sensitivity of the 
infecting organism to the various chemotherapeutic and antibiotic agents, and to 
admmister, in an attempt to stenlise the unne, the drug thus shown to be most suit- 
able , to correct, where necessary, any mechanical defects m the unnary tract or other 
abnormaUties which may have led to infection 

General measures depend upon the seventy of constitutional symptoms In acute 
mfecuons the patient is confined to bed and encouraged to dnnk 4 to 5 pints of fluid 
in the 24 hours Sufiicient sodium bicarbonate and potassium citrate to make the 
unne alkaline will relieve strangury 

A catheter or “ mid-stream ” specimen of unne should be sent to the laboratory 
for isolation of the mfecting organism and tests of its sensitivity. Treatment with 
sulphonamide (see p 24) should be started immediately this has been done, with- 
out awaitmg the pathologist’s report The great majonty of these infections respond 
rapidly to sulphonamide , if the report later shows it to be unsuitable, a change should 
then be made to the drug to which the orgamsm is most sensitive Treatment should 
continue until the urme has been stenle ror 4 da^ 

In more chronic cases it is justifiable to await the result of sensitivity tests, although 
time may be saved by administering sulphonamide immediately the specimen has 
been taken 

Particularly m chronic or recurrent cases, the possibility of some mechanical defect 
m the urinary tract must be considered These include enlargement of the prostate, 
calculus, hydronephrosis, cystoceJe, stneture and vanous congenital anomalies Intra- 
venous pyelography, cystoscopy and uretcnc catheterisation may be required for 
their demonstration and treatment will mclude their correction where possible 

Chemotherapy and the antibiotics have proved so effective m treatment, tliat the 
vanous adjuvant measures, pre\^ous\y deemed necessary, have faded into unimport- 
ance It IS trae that the bow el must be the source of all coliform bacillus mfection, 
but the path followed by the organism is uncertain and the association with colonic 
disease uncommon If such an association is noted, the disease or disorder of the 
colon must be treated on its merits 


TYPHOID FEVER 

Synonyms — Entenc Fev er , Gastnc Fever , Typhus Abdominalis 
Definition — ^An infectious fever charactensed by pyrexia of continued type, an 
eruption, in crops, of rose spots, enlargement of the spleen, abdominal tumidity and 
bowel disturbance Ulceration of the small intestine and enlargement of the mesen- 
teric lymph glands and spleen are distinctive lesions 

Typhoid IS a septicxmia caused by ingestion of the Salmonella typhi of Eberth, 
which is absorbed by the lymphatics of the small intestine and carried to all parts 
of the body, it settles in the agminate glands (Peyer’s patches) of the mtestine, tlie 
mcsentenc lymph glands, spleen, liver, gall-bladder and bone-marrow Those organs 
which have excretory ducts, eg the liver and gall-bladder and tlie kidneys, as well 
as the intcsUnal tract, form the chief channels of elimination 
4 
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150 mg daily, tliia drug has been used successfully as an alternative in individuals 
who arc intolerant to suTphones 

Lepra reaction should be treated with diaphoretics such as aspirin, phenacetm 
hot drinks and calcium and alkalis in large do^s In nerte leprosy the apwsing 
pain may be relieved by adrenaline intramuscularly or cpliednne given oral!} or oy 
infiltration of the nerve Vitamin Dj, given by intramuscular injection and by the 
mouth, in large doses may lead to disappearance of neuntic pam, and a diminution 
in the tenderness and swelling of the nerves ^ . 

Potassium iodide is a dangerous drug, but Muir uses it m the late stagM ot treat 
ment when the resistance is &gh and the case has become bactena free Diathermy 
IS of value m subacute and chronic nerve lesions If the ulnar nerve is bound down 
to bone— especially at the elbow— freeing adhesions and linear incision of the sheatn 
with or ^Mthout removal of fibrous tissue may bring relief Abscesses occurring m 
the ulnar or other nerves should be incised , drainage is rarely needed 

N Hamilton Faiblev 


COLIFORM BACILLUS INFECTIONS 

The coliform group has been expanded to include, in addition to the original 
Bacterium coh and Salmonella tybh, the organisms of bacillary dysentery {ShigeM 
dysenteries) of the paratyphoid Levers {Satm paratyphi) and those responsible for 
some cases of food poisoning such as Saltn entertudis, t^ki munutn, cholera sws ano 
others Here, infections for which Bact coh is responsible are alone considered, but 
there are many strains of the organism which differ among themselves in pathogenicity, 
virulence and cultural behaviour 

Modes op Infection — In health, coliform bacilli are confined to the intestine 
The modes of infection of parts of the body other than the bowel arc at times very 
apparent at others obscure Of any particular tissue there arc three possible routtt 
of infection (11 The direct route, that is, by the immediate transference from the 
bowel to the iniectcd area , (2) by the lymphaites and (3) by the blood stream iu 
some infections e g of the gall bladder, pencohe tissues, pelvic cellular tissue, etc 
the direct route is no doubt the one generally followed Of the two indirect routes 
however some doubt exists as to the more likely one in certain cases, such as infection 
of the urinary tract especially , in some instances of this latter important condition 
it is clear that invasion takes place again directly, through the urethra The cystitis 
which still occasionally follows the use of the catheter illustrates this , and the greater 
frequency of cystitis in girls than in boys at the mplun age has been adduced m favour 
of this route In the acute pyelitis complicating or following typhoid fever, it is 
highly probable though not certain that infection proceeds via the blood stream to 
the kidney, and thus to the pelvis But in those acute primary infections of the unna^ 
tract, which are so common m both sexes the mode of entry of the bacillus of the 
kidney pelvis is problematical 

Sites of iNFrcriov —The sites of infection by coliform bacilli are very numerous 
Mention will only be made here of those which form the basis of important disease 
processes which demand recognition and treatment m practice 

1 The bowel itself may be the site of infection This may take place {a) because 
the infecting strain of coliform bacillus has absolute pathogenic qualities, or (i) 
because the virulence of one or more of the usually saprophytic strains is mcreased , 
or (c) bcCTUsc the resistance of the mumsa is lowered by chemical or physical changes 
or by infection by another pathogeme microbe From one or more of these factors 
acute gastro enteritis enteritis or entero colitis may ensue Poisoning by Salm 
entmtidn the result of eating contaminated food is an important instance of (a) 
and perhaps also of (a) combined with (c) Atypical cobform bacilli are often isolated 
Irom the stools of patients with acute gastro enteritis, but their importance as a cause 
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of this disease remains problematical, except in certam cases in infants ^^herc their 
etiological role has been established 

2 Gall-bladder sepsts is closely assoaated with <»liform bacillus infection It is 
commonly held that mfection of the gall-bladder by this microbe is one of the im- 
portant factors m the evolution of cholehthiasis However this maj be, it is certain 
that cohform bacilli are frequent infecting agents m cholecystitis^ boA acute and 
chronic The fact harmonises with the known frequency of gall-bladder mfcction 
during typhoid fever 

3 Appendix inflammations, diveriicuhtts, pencoUc suppuration and local peritonitis 
compheatmg mtestmal conditions, are aU of them associated with cohform bacillus 
infection, and m many mstances v-ath tins '•lone 

4 The urinary trad is mfected with great frequency, with how great frequency 
we are only now reahsmg, as the result of systematic cultiv ation of the urine in doubtful 
cases of the condition, and m obscure cases of illness in which no such condition 
IS at first suspected The presence of cohform bacilli m the unne may den\ e from the 
discharge of an mfective focus adjacent to the unnary tract, in tlie prostate, urethfa 
or pericolic tissues, or may be due to true infection of the unnary tract itself, pyehtiS, 
pydonephntis or cystitis Concemmg the former, no more need be said in this phe^ 

CoLiFORM Bacillus Infection or the Urinary Tract — ^The cases met with 
may be comeniently desenbed as fallmg mto three groups 

(i) Acute cases — In the majonty of these cases the infection appears to arise in 
the pelvis of the kidney , some are undoubtedly vesical m origm , m not a few it is 
uncertam where the infection begins The disease is at times fulminatmg in ics 
acuteness, bemg ushered m by ngors, high fever (103® to 105® F ), delirium and gre'it 
drowsiness More often the symptoms are abrupt and severe, but not alarmmg 
There may be pain and tenderness m the lorn, though both may be absent, and one 
or other Mdney may be tender under bimanual examinauon But m more cases 
than not there is a stnlung absence of both physical signs and focal symptoms, so 
that, unless the existence of the disease is borne in mmd, and the urme is examined 
carefully, the patient is thought to be suffering from “ influenza ” 

In those cases m which the bladder is, from the first, markedly affected, symptoms 
of dysuna are present — frequency, pam and strangury Such symptoms draw atten- 
tion of course, to the nature of the process 

The unne shows a great range of ■v'anations m its features There may be a franJ^ 
hamatuna, a fact wluch is not so widely known as it should be cohform bacillus 
infection is the explanation of a large number of obscure cases of hsmaturia The 
amount of pus is very variable — it may be very considerable, or it may be represented 
only by leucocytes seen on microscopic examination In very severe cases portions 
^ the bladder mucosa may be shed in the form of sloughs, but this is uncommon 
The number of baolh present m the unne aanes greatly , in some cases they are so 
abundant as to constitute by far the greater part of tlie total sediment The colour 
and amount of the unne depend upon the degree of pyrexia and the amount of fluid 
ingested Constipation is the rule, the tongue is generally covered by a creamy fur 
and anorexia is common As in so many acute oiluorm bacillus infections, the mental 
state tends to depression 

The disease is often a strikingly dramatic one in children , it is one of the feiV 
conditions whicli may be associated with a ngor, and there is a maximum of febnlo 
reaction, with lassitude and e\en stupor, and a minimum of senous effect upon tho 
vital organs It is not very uncommon to see i temperature of 105® or 106® h , with 
big intermissions , the child is very ill during the pyrexial stage and comparatively 
Well when the temperature falls Marked drowsmess, even stupor, may occur , such 
a condition, mdeed, should raise a suspicion of this infection in the absence of signs 
of meningitis The disease is not very uncommon even m babies 

The course of the disease vanes much Prompt recognition of its nature, leading 
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JEtiolosy.—Salm typht is a BageUated rod-shaped, Gram-negative organism, 
about 2fi m length and 0 6/i in thickness It is actively motile and easily grown on 
artificial media It belongs to the enteric group of organisms, a group which laauaes 
also the paratyphoid bacilli (Salf» paratyphi) It grows best at blood heat and is 
quickly killed by boiling water, and withm 15 mmutes by exposure to a temperature 
of 60° C (140° F ) It may survive for a considerable time in ice, and also for some 
days in fresh or salt water It resists drying, so that typhoid may also be propagated 
by dust or by articles soiled by typhoid excreta It has been found alive in the 
mantle-cavity and intestines of oysters, mussels and other shell-fish which have lived 
in sewage-contaminated water It multiplies freely in butter and in milk, and may 
survive in unnpened cheese 

The toxins are mainly intracellular. Inoculation of ammals produces a septicmmia 
without the intestinal lesions seen in man Even m the latter the disease at tim^ 
occurs without producing intestinal ulcers The serum of those infected has a spe^c 
agglutinative iimuence on cultures of the organism, a fact which is made use of m 
diagnosis, and at certain stages the bacillus can be cultivated from the blood, bone- 
marrow and bile In man, infection is introduced by the alimentary tract, and is 
derived, directly or indirectly, from a human source, man being the only reservoir 
of the disease Typhoid bacilli can be differentiated into types by the use of specific 
Vi bactenopbages, a useful measure in tracing sources of imection 

Typhoid occurs m all parts of the worli but is most rife m tropical and wb- 
tropical countries In Great Bntain it is most prevalent m the months of September, 
October and November, in other countries the maximum incidence corresponds to 
Ae warm season A hot, dry summer increases the prevalence m the autumn An 
epidemic recrudescence is believed to occur every 5 or 7 years Rather more malw 
tW females are attacked, and the greatest susceptibility is between the twentieth 
and twenty-fourth years Infants are rarely infected After the thirtieth year there 
IS a progressive fall in its incidence It is rare but not unknown m old age 

One attack confers immunity, which usually lasts for hfe, but second and third 
attadia have been reported Where typhoid is endemic a proportion of the community 
acquires immunity without having passed through a recognisable attack The sup- 
posed racial immunity of certain peoples may in reality be acquired through mfection 
contracted in childhood Fatigue and overwork are favouring factors, and no condi- 
tion predisposes so much as does war to typhoid and paratyphoid infections, owing 
to the aggregation of susceptible subjects under conditions of defective samtation, 
fatigue and exhaustion Prophylactic vaccination has found its greatest tnumph^ 
under these conditions 

Propagation is from the human source and may be indirect or direct Of indirect 
causes aerial infection, apart from the influence of wmd-bome dust and of flies, is 
very doubtful Dnnking water suppbes contaminated by sewage or by the excreuons 
of a carrier are the most common cause of widespread outbreaks Milk, ice cream 
unnpened cheese, butter and other articles of food may also act as local diffusers of 
infection Celcnr. w atercress and other green vegetables, eaten uncooked, also spread 
disease Of shell fish, oysters, mussels, cockles and periwinkles are dangerous 
Fomit«, enema synnges, bedpans, etc , whidi have been soiled by typhoid bxcreta 
undoubtedly act as infectne agents Laboratory workers have been infected by their 
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Of convalescents from typhoid, a small proportion, about 5 per cent., continue to 
pass bacilli, often intermittently, in the stools for months or years. These are known 
as intestinal carriers. They may appear to be quite healthy, or may suffer from 
periodic intestinal disturbance or from symptoms referable to the gall-bladder. 
Typhoid bacilluria occurs in perhaps 25 per cent, of the cases of typhoid, but is, as a 
rule, quite transitory, urinary carriers being much less common but possibly more 
dangerous than intestinal carriers. Carriers are particularly dangerous when they 
happen to be engaged in handling food, milk or %vater supplies. 

The endemic occurrence of typhoid in certain localities is now attributed to the 
influence of human carriers rather than to the persistence of infection in the soil, 
although it is an undoubted fact that the typhoid bacillus may persist for a time and 
even multiply in sewage-infected earth. 

Pathology. — ^The portal of infection is the intestinal lymphatic system. The 
bacilli multiply in the liver, spleen and mesenteric lymph glands during the incubation 
period. A bacterisemia initiates the cUnical onset and excretion in the bile soon 
follows. It is now, contrary to former conceptions, held that the Peyer’s patches are 
not involved until the septicsemic stage. 

The characteristic lesions are in the small intestine. Proliferation of the large 
mononuclear phagocytes of the reticulo-endothelial system is the distinctive reaction. 
In the early stages the Peyer’s patches are swollen, the sw'elling attaining its height 
about the tenth day of the disease. The solit^ follicles of the intestine are similarly 
affected and a difose catarrh of the whole int^tinal tract, including the stomach, 
may be present. Necrosis ensues m the lymphoid masses, and sloughs are formed, 
the separation of ivlUch occurs during the third and part of the fourth weeks. In 
some cases, resolution may take place without necrosis. The ulcers are ovoid and 
lie along the long axis of the bowels. Those which arise in the solitary follicles are 
more circular. The edges of a recent ulcer are undermined, and the floor show’s 
smooth muscular fibres, or the peritoneal coal. Perforation or haemorrhage may 
ensue. Immediately above the ileo-ctecal valve sinuous tracts of ulceration may be 
evident. Ulceration of the large intestine is rare. The ulcers heal without contraction 
in a w cck or 10 days. Their ir&amed bases very rarely give rise to peritoneal adhesions 
or bands. When perforation occurs it is usually in the lower ileum, where ulceration 
is most intense. It may, how’ever, happen in other situations. 

The mesenteric lymph-glands arc inflamed, but rarely suppurate. The spleen 
is swollen, soft and cherry red, an acute reticulo-endothelial hyperplasia being present. 
Splenic infarction may occur, but rupture is rare. The liver presents a parenchy- 
matous degeneration with minute areas of focal necrosis which originate in clumps of 
macrophages lying in the blood sinuses. Similar foci {typhoid nodules) may be found 
in the spleen and in the bone-marrow. Infection of the gall-bladder may occur 
with subsequent formation of gall-stones. Pylephlebitis is a rare complication. 
Cloudy sw elling of the kidneys is the rule. In Tronic urinary carriers inflammation 
of the renal pelvis or urinary bladder may be found. 

The myocardium undergoes fatty and granular degeneration. Hypostatic con- 
gestion of the lung bases is tlie rule with, it may be, distinct broncho-pneumonic 
consolidation. Gangrene, abscess or infarction of tlie lungs is rare. Ulceration of 
the lary nx may occur, the ulcers being found in the neighbourhood of the arytenoid 
cartilages, or at the base of the epiglottis. Necrosis of the cartilages sometimes 
ensues. ^ Zenker’s -vatreous degeneration of muscle is particularly marked. It affects 
the straight muscles of the abdomen, the adductors of the thigh and the diaphragm ; 
rupture of muscle and hemorrhage may result. Osteo-periostitis of tlie tibw, verte- 
bra: and other bones may be due to infection with the ty^phoid bacillus or to secondary 
imadcre. Superficial abscesses, degenerative changes in the central nervous system 
or peripheral nencs, and venous thrombosis are also possible sequels of typhoid 
infection. 
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Symptoms and Course.— The period ol incubation a verages from j O t o da ys, 
but may be as short as 3 days or as long as 3 wc^s. During this period sym^^ 
arcjenerally_abscnt,.hut iU-dcfined malaise or, more rarely, gastrp -mtestinal distmo* 

ancc nu^occur. . , , r nnA 

— "The onset is generally insidious with chiltin^s, lassitude , jossof ^p^tite a 
muscular^pams. Symptoms which are particularly suggestive are frontal hMoac^ 
owing, raistoxis, slight bronchitis and disturbing dreams.. The jongue 
furr ^'^^ tl ^ mouth dry. The hearing often becomes less acute and a bngntn 
of eye may Be noticeabler The bowels are loose or constipated . Tl^ patierU may 
not take to bed for a day or two. The temperature mounte gradually, bemg a degte 
or more higher each succeeding night w it h mornmg remissions . By the end ot 
first week the clinical condition is cnaractenstic. The aspect is he avy and the ^“ce 
arc flushed. The lips and mouth are dry, and the^orsum of the t ongue covered wi 
Tduty \yhite fu^the tip and edges being raw. The abdomen is slightly tunud, w» 
gurgling in th^ nglit iliac fossa. The bowels are perhaps loose, several liquid motions 
like pea soup being passed in the 24 hours ; sometimes, however, there is constips* 
lion. The spleen m ay already be palpable. A characteristic feature is a inoderate y 
full but easily compTessifale pulse, tR^fre^ency of which is not increased in P^P^” 
tion to the temperature. The respiration b ac^lerated. The temperature ^ylU oy 
now have attained a maximum ot 103“ to 105®^F., still showing morning remissions 
of about 1", and is unstable, reacting quickly to minor disturbances. The u rmgjs 
high-coloured and concentrated, and the skin usually dry. Thirst and headache arc 
the <^ ie^ j;omplalhts'. . 

The rose spo ts usual ly make t he ir appearance touards th e end of t 

sometimes on th'e'fifth day, more oftein^etwee n the sevpndiland twel fth. fcach spot 
is a^cularTsTTghtiy elevated papule ot a pale^inB colour from 2 to 4 mm. m diameter, 
disappearing on pressure. Tne rash shomd be sought for on the abdomen, the flanks, 
the sides of the chest and the ba<i. The spots appear in successive crops, each one 
fading in 3 or 4 days, and leaving a transitory brownish stam. Often the eruption 
is scanty, a fe\v spots only being seen ; occasionally it is very profuse, and invol\ es 
the limbs as u ell as the trunk. The face usually escapes. Minute sudaminal vcsicl^es 
occasionally cap some of the spots. The enipuvc period lasts from 10 days to 3 weeks- 
A profuse rash docs not neccssanly indicate a severe attack. The spots are due to 
bacterial embolisms. 


By the second week the fever has reached its fastigium. The temperature main* 
tains Its level with slight morning remissions, the headache may abate, but prostration 
increases and the other symptoms are more severe. The hps become cracked, sordes 
accumulate on the teeth, the abdomen becomes more distended and diarrhixa is often 
a marked feature, the stools being liquid, yellow in colour, alkaline and foul. They 
may be chocolate-coloured or red from admixed blood and small shreds of tissue, or 
actual sloughs may already be present. The evacuations arc not accompanied by 
colic or tenesmus. The spleen is now larger. The pulse-rate will have quickened to 
a frequenCT of 112 to HO. It is often dicrotic, and the heart sounds enfeebled. The 
bases of the lungs may now show signs of hypostatic congestion, and the respiration 
be more actelcrated with slight Imdity of the hps and face. The initial headache 
IS replaced by delirium of a muUenng charartcr, and muscular wasting is rapid- 
1 be unne may be albuminous and scanty. Patients may succumb dunne this period 
from toxxmia, or tovvards the end of the second week from perforation of the bowe* 
or intestinal h.Tmorrhage. 

Dunng the third week improvement should occur, the temperature becoming 
more rcmiUcni in t)pe, the morning reading falling more rapidly than that of the 
evening. Ihe tongue deans and appetite begins to return. Dunne the fourth week 
1.1 ^ «mpleted, the tempemture usually rcmainine at a subnormal 

level lor some time. In severe infecUons, however, the lliird week is a period of 
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increasing anxiety The symptoms increase in severity and the patient may pass 
into the “ typhoid state ”, lying on the back m a semi stuporous condition The 
pulse and heart sounds become more and more enfeebled tlie pulmonary congestion 
increases, the extremities become blue and cold, subsultus tendmum appears, and 
the e\acuations are passed unconsciously Sometimes there is retention of urine 
Extreme abdominal distension maj supervene, and the occurrence of perforative 
peritonitis or of hsemorrhage from the bowel is more than e\er to be dreaded In 
such se\ere cases the fe\er may be prolonged through the fourth and fifth weeks 
before any signs of defervescence appear They are not necessarily fatal 

Convalescence after a severe attack is always protracted The temperature is at 
first subnormal, and remains in a very unstable state The heart sounds remain 
enfeebled, and the pulse is often rather fast or easily quickened by exertion or excite- 
ment The effort of standing and walking is difficult and painful The appetite, 
however, is good, and the weight rapidly increases The aspect gradually becomes 
less anemic Slight peehng of the skin, loss of hair and ridging or furrowing of the 
nails IS often noticeable During this penod the feet and ankles may show slight 
oedema, and cutaneous abscesses or localised bone abscesses may occur Thrombosis 
may appear in the veins of the calf or thigh , it is the chief complication of early 
comailescence 

Relapse ' — Tendency to relapse is a marked feature of typhoid fever, and shows 
Itself in from 5 to 15 per cent of the cases The relapse may occur during actual 
defervescence, but more commonly develops after an afebnJe penod of a week or a 
little longer The symptoms are a repetition of those of the ongmal attack, but in a 
mitigated form, the fever reachmg its acme m a shorter time, and the whole duration 
being 10 days or a fortnight The spleen enlarges again, a new crop of rose spots 
usually appears, fresh ulceration of the bowel occurs and blood culture may agam 
prove positive On occasions, the relapse equals or exceeds the ongmal attack m 
sevent}, and may even prove fatal Second and third relapses are not unloiovvn 
Spunous relapses are recrudescences of fever dunng convalescence, of short duration 
and unaccompanied by definite symptoms Their explanation is often obscure 
Varieties — The fact that typhoid fever may show great vanations m its clinical 
characters and in the seventy and prominence of different symptoms has led to the 
description of many special types Different epidemics nay differ much m their 
salient features 

Variations in onset — The onset of symptoms is sometimes sudden, it may be 
with rigors and vomiting The temperature nses quickly, and delmum may super- 
vene early In such cases, death may occur during the second week, or the disease 
may gradually assume the ordinary type In exceptional cases, severe bronchitis or 

E ncumoma may mark and mask the onset, and the true nature of the infection may 
c overlooked The prominence of meningeal symptoms may lead to confusion 
with cerebrospinal fever, and the differential diagnosis only be possible by examma 
tion of the cerebrospinal fluid If typhoid meningitis is present, lymphocytes or 
polymorphs predominate, according to the seventy of the infection and the typhoid 
bacillus grows on culture More commonly the condition is better desenbed as 
mcnmgismus the fluid is under tension but clear, it is stenle and the symptoms 
quickly subside after lumbar puncture, to be succeeded by the more typical signs of 
typhoid fever (see also p 61) Yet another occasional mode of onset is with a 
primary acute hxmorrhagic nephritis \\ hen acute gastro intestinal symptoms signal 
ise tile invasion, appendicitis or irntant poisoning may be simulated An onset w ith 
faucial angina sometimes occurs 

The terms pneumo typhoid mentngo typhoid and nephro typhoid have been used 
to designate some of the above mentioned types 

I anations in course — ^There is an ambulatory form in which febnle disturbance 
is generally slight, and the patient continues about dunng the whole or the greater 
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oart of the illness Some such cases end in recovery, but others run a very severe 
course, the patient taking to bed about the end of the second week with aggravatea 
symptoms, or succumbing to haemorrhage from the bowel, perforation, acute delink 
or circulatory failure Mild and abortive forms of typhoid also occur m whicn tne 
fever is insignificant, or, after a well-marked onset, ends m a rapid defervescenre 
between the eighth and fourteenth day An afebnle form is known to occur m t 
enfeebled or those exposed to great hardships 

Vartaltons due to age, pregnancy and other causes — ^Typhoid fever is rare in intancy, 
but becomes more frequent in childhood, and then, generally, the symptoms are 
mild, the pyrexia of short duraUon and sometimes of a markedly intermittent o 
remittent type A primary bronchitis or gastro enteritis may be simulated Sue 
iximphcations as perforation or hiemorrhages are rare . 

In the aged, particularly in those over 60, typhoid tends to run an unfavourab 
course, hypostatic pneumonia and circulatory failure being common 

Abortion or premature delivery takes place m from 50 to 70 per cent of pregnant 
women who contract typhoid The feetus is dead or, if bom alive, usually succurohs 
to an acute typhoid septicaemia The prognosis as regards the mother is not especially 
influenced 

In malanal patients the onset of typhoid may be sudden, with a typical ngor , 
but the severe symptoms proper to typhoid develop later. On the other hand, sub* 
teruan malaria may closely simulate typhoid m its commencement 

Chronic alcoholism exerts a very unfavourable influence Pre existing pulmona^ 
tuberculosis is apt to advance rapidly during convalescence from the fever in 
diabetics typhoid often runs a mild course. 

Special Symptoms and Complications — Digestive system — Suppura tive 
ptitis I S aitnbuted to duct infection, and occasionally lea^ to cellulitis Attenuon 
to the cleansing of the mouth goes far to prevent it Ulcers sometimes appear on the 
pillars of the fauces and the pharyngeal wall {Duguet's ulcerations) Diarrhoea is not a 
constant feature, some patients being constij^ted throughout the disease. The dtar 
rhica often disappears after a few days’ dictmg and hospital treatment, but in grave 
infections it may be severe and persistent 

Meteonsm with a distended, tense, tympanitic abdomen sigmfies a virulent infeC' 
tion It may or may not be accompanied by severe dianhcea, and is often a harbinger 
of hemorrhage or perforation 

The mctdcnce of intesunal h^emnrrhagff. sufficiently gross to be detected by m* 
spection of the stools, vanes in different reports from 5 to 20 per ccait of all cases 
It IS most common at the time when the sloughs are separating, * e at the end of the 
second or beginning of the third week The ha,morrhage may be slight, but more 
often 13 profuse The evacuated blood is bnght red m colour, unless it has been 
retained m the bowel The signs of a severe hamorrhage are a snarp fall-U iJhn- 
temperature, a Ecnsauon ot iainuiess. increased Ireauencv of the puke and. it may 
■ber»Hran«enrTKe m bioou rressurLwttHrdi3appeflr3ncg-nf-digrnii.;nv'~The spleen 
m'ay sJiffhk "rapully Sometimes the hxmorrhage Before any Tilood is voided 

There 18 also a harmorrhagic form of typhoid in which melsna may be an earl> 
sign, assoaated with petcchuc or bruises m the skm and hamatuna The outlook, 
ihcn, IS very grave 

Petforauon of the bowe Lcauses one out of every 3 or 4 deaths Its incidence 
13 somc^ing under 5 per cent. It is commonest towa rds the end of th_e.£fifflndj«' 
_m the third weck._cs pccially. but not at all 5E£liis»vflY. m 

be preccdc'rBymtcstmTl EbhBi^^ 
TTrTnnforaUon generally lies w,Uim the Ust 12 m of the ileum, but may occur 
I JULtheJjypqgasincj^ usually lb= 
W insidious j^oohse^deme^ijocalisc^ 
^nrtJl2«ljmmobilit>_pfjhe abd ominal STall ^ccompanylfiH^gSIT 
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may show a sudden drop to subnormal followed by a rise ; but sometimes no variation 
is detected. Both pulse and respiration rates arc usually incre ased, md the former 
should be watched carefully. Obliteration of the liver dulness is especially significant 
when occurring in a rigid and retracted belly. Irritability of the bladder and rectal 
tenesmus may occur when a perforated coil lies in the pelvis. More reliance should 
be based on the local than on the general symptoms in making the diagnosis. After 
the first shock the patient may react and show deceptive signs of improvement, but 
before many hours the signs of spreading peritonitis will assert themselves. A poly- 
nuclear leucocytosis generidly accompanies perforation, but is inconstant and not of 
great diagnostic value. 

There are other causes of abdominal pain in typhoid fever, such as acute chol er 
/TTstitis- suDDurative cholaneitis, portal pvffimla.. suppurating mesenteric _gIaDd£ 


splenic infarction .' but nnne of these is common. Thrombosis of 
iac veins may also cause abdominal pain and tenderness ; a clue to this condition 
may often be found by examining the veins of the lower limbs and by looking for 
slight osdema of the leg or foot, 

A transient hepatitis sometimes occurs, but jaimdice is rare. Gallstones are a. 
recognised sequel of typhoid infection and may contain the bacilli. 

Respiratory syste7tt . — A mild bronchitis is present in most cases. In severe infec- 
tions, h ypostatic cong esrion Pf tKg'ltWg’baSS^ occurs. Lobar pneumoni a may super- 
vene in the ^^d or” fourth weeks of the disease. Although typhoid bacilli may occur 
in the sputum, and be found in the lung, pneumococci are also present ; the condition 
may be overlooked, as cough is often sUght and rusty sputa absent. Embolic and 
p^-aBmic processes in the lung s duri ng typhoid may giye.nsi^to^abscess, gangrene'anB** 
pneumotKo^ . . Iptra -p^^oaary thrornbosts, witii inJarction, is a very rare event. ' ' 
^^T.ceratiba onEe^a^nx'is_not^^requent in severe cases. It involves the post- 
s^enoldTe^ioh and' has bVen likened to a pressure sore. It may be latent or give 
rise to huskiness of the voice, stridor and toneless cough. There may be pain on 
cleglutitioa and laryngeal tenderness. The slighter symptoms may abate, but some- 
times the process terminates in necrosis of cartilage and cedema or stenosis of the 
lai^Tix. 

Blood and circulatory system . — ^A slight polynuclear leucccj-tosis is sometimes seen 
in the first week of infection. More characteristic is aniEinia_?.ssociated with leuco-— 
penia ^a-characteristic abs ence of eosinophils wi t h a relative inc rease_ m the'lympho^ 


appearance of a p ol^ynudear leucocytosis ind ic ates me onset of infiammatory com- 
, piicauons , . , , " 
Curat ory =f ailarejs a feature of severe attacks. The pulse-rate, usually but 
moderatcly_accelefatcddif typhoid, rises to 120 or more, dicrotism disappears, the 
cardiac sounds weaken and the .bi ood pr essure falls. Acute collapse, %Tith sudden 
drop^f temperature, coldness of ’tficskmT'cj'anosis andfieble'Dr irregular pulse, 
may ensue. The collapse may be recovered from, but its occurrence is ominous. 

FetMral t hrombosis is apt to occur during early con\'aIescence. It is usually 
left^sidedTand may commence in the veins of the^calf^popUteal space or in the internal 
saphenous trunk. The symptoms are pain and tenderness at the site of the throm~ 
bosis, witli fever, tachycardia, and later, Celling of the limb, usually moderate in 
degree. The affected vein may often be felt as a tender spot or cord. In a few weeks 
the thrombus is absorbed, and the circulation re-established, but sometimes per- 
manent obstruction and cedema result. The dot, if dislodged, may cause pulmonary 
embolism. ' 

Arteritis, leading to occlusion, is an uncommon complication. The vessels affected 
arc those of the lower limbs, sometimes those of the upper extremities, neck or brain. 

Urinary system . — Febrile albuminuria is often present, but is tnmsitoiy. Typhoid 
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bacilluna occurs m some cases, the unne presenting a slightly turbid, opalescMt 
appearance , but a similar appearance may be due to the colon bacillus bymp o 
of nyehtis, pyelo-nephritis or cystitis may supervene Urinary carriers continue 
dischaige typhoid bacilli for long period Acute nephritis is uncommon, it may 
occur cither at the commencement or height of the disease Retention of the • 

may supervene during typhoid, but suppression is rare During the fe\ er t he excre i 

of urea and of unc acid is increased, but the chlorides arc diminished A moderate 
oliguria IS th^ruIe'^’A considerabfe reduction, in spite of free fluid intake, is evidence 
of a severe attack Polyuria occurs at the onset of convalescence, and is of good omen 
Generative system — Orchitis and prostatitis have been observed In females 
vulvitis and also mastitis may occur , 

Nervous system — ^Meningeal symptoms at the onset have already been mentione 
(p 101) Rarely meningitis occurs in a purulent form during the third or fourth 
week of the disease Its mortality is high (50 to 100 per cent ) .Deliriumjs olten 
present at the height of typhoid fever and is usually of a quiet type linkers may 
develop delmum tremens Convulsions arc rare They may occur at the onset, 
or when occurring later may be due to c erebr al^thrombosis, e nce phalitis or meningitis 
Multiple neuritis or neuritis of such nerves as the ulnar or peroneal may supervene, 
m the latter cases often due to pressure Acute tenderness of the toes dunng Mnyal 
cscence is also attributed to neuritis These polyneuritic phenomena arc far less 
common when careful attention is paid to the patient’s diet , they probably result 
from Vitamin deficiencyw During the course of the fever henuplegia or a phasi^may 
supervene . 

Mental disturbance is occasionally a sequel, taking the form of mama, melan 
cholia or dementia For many months after a severe atuck the patient may remain 
m a fatuous condition but ultimately recover 

As regards the special senses, temporary deafness, is_charactensUc of the fever, 
and sometimes suppurative otitis occurs Double optic neuritis is a rare complication 
which may lead to blindness 

Oijcouj and muscular systems —During convalescence localised n^teo penostitL S 
of the tibia. sornetimes_Df the femur, nbs or other bones may appear It may terminate 
m suppuration-wuh limited necrosis The inflammation_is_chroiiic_andjcIapsmg 
Typhoid bacilli may persist in the pus for long penods A painful mfiaramatory' 
affection of the ligaments, jntervertebral disks an d vertebral periosteum is the basis,^ 
of the " typhoid^pine— The lunibM_aiid-S3cral_region3 are cKietly involved, with 
stiffness and pain on movement The condition is chronic, but the ultimate outlook 
IS said to be good Arthritis of large joints is a rare occurrence , it may_lead to dis 

location of the hip,. ' 

Rupture of ihe rectus abdooiims, sometimeo of the adductors or other muscles, 
may take nlace This Is accompanied by local haemorrhage The resulting fluctuauog 
ana discoloured swelling may clear up or go on to suppuration 

Cutaneous system — Absggsscs.an d bods m ay prove troublesome Lmese atrophic* 
tend to form in the skin of the abdomen and thighs In severe casespressure^soic**’ 
may form on the sacrum, the heels or other pressure points These bed sor^s^are a 
source of danger from septicsmia or pyaemia 

Diagnosis — Of the symptoms of onset, headache, slight epistaxis, disturbed 
sleep, a mild degree of bronchitis, abdominal uneasiness and some disturbance of the 
action of the bowels are very suggesme Gradual daily increase in the pyrexia and 
Its maintenance after the lapse of a week at a steady level of 103° or 104° F , 'vith 
slight morning remissions, is significant Relative slowness of the pulse and the 
presence of dicrotism arc additional diagnostic points The dry furred tongue peeling 
in jatcral and central strips, slightly tumid abdomen, moderately enlarged spleen 
ana the appearance of rose spots arc confirmatory The abdominal reflexes are often 
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Special DiACNOaTic Methods — 1 Blood exaimnaiton — Culture is particular!) 
\nlu'\ble m the first week before the agglutinative reaction has appeared or the rose 
spots are evident, but is also applicable during the second and third weeks and m 
relapse Ten to 20 ml of blood drawn asepticallj from a vein at the bend of the 
elbow arc allowed to run directly into plent} of broth or peptone solution or, better, 
into a medium which contains hltered bile or bile salts At the same time a blood 
count should show a characteristic leucopenia with a relative lymphocjtosis 

2 Cultures from bone marrow obtained by sternal puncture are said to be more 
often and more persistently positive than blood cultures 

3 Cultures from the stools — Owing to the presence of other intestinal bactena 
this is not always an easy process, but by ennehment methods and the use of litmus- 
lactose agar, or MacConkey’s medium or the bismuth sulphite medium of Wilson 
and Blair, bacilli have occasionally been found during the incubation stage and m 
about 50 per cent of the cases examined in the first week, a proportion which increases 
m the third week Stool culture is al!>o of value for the detection of mtestmal earners, 
and for determining whether a convalescent is fit to mix with other members of the 
community The discharge of bacilli often being intermittent, more than one exam- 
ination is necessar) • 

4 Cultures from the bile — In suitable cases these may be obtained from bile re- 
moved by duodenal siphonagc with the Jlehfuss tube The results of bile culture, 
like those of bone marrow culture, are more persistently positive than blood cultures 
and are especially valuable in obscure, subsiding and relapsmg infections 

5 Cultures from the urine — ^The typhoid bacillus hardly ever appears m the 
unne before the tenth day, and, as a rule, not before the fifteenth The infected unne 
IS generally opalescent and slightly albuminous Cultures are made without difficulty 
and are useful not only for diagnosis but also for the detection of urinary earners 

0 Agglutination tests — ^Towards the end of the first week of typhoid fever the 
blood scrum begins to agglutinate the typhoid bacillus This power reaches its 
maximum about the eighteenth to the twenty-third day The test is performed 
with standardised suspensions and repeated every’ 4 or 5 days An agglutination 
litre of l_J2&'is-regarded as positive Normal blood rarely shows an agglutination 
higher ifianl 64 Rising litres are highly diagnostic Drey er standard suspensions, 
being formolised, produce H or flagellar agglutimUon mamly This is specific m 
the case of Salm typhi and paratyphi A i>alm paratyphi B, however, may occur 
cither in the speafic or m the group phase, and in the latter case possesses agglutinativ e 
elements which are common to other members of the Salmonella Group and so its 
vnlrserum may agglutinate these organisms 

A second ag^utmin, know n as O or somatic, should be mv estigated at the same 
time The actual litres obtained vv uh this usually arc less than those obtained w ith H 
An O agglutination is also possible with other members of the Salmonella Group, 
so O agglutination is not so specific as H 

A third agglutinin, known as the \x appears early and is usually transitory It 
affords strong evidence of recent infection In chronic typhoid earners it persists 
and IS said to be of value m their detection 

As a continued fever of the entenc type may, although rarely, be caused by other 
members of the Salmonella Group, it is now customary to employ formohsed suspen 
Hons not only of Salm paratyphi B, H specific, but al o of it or some other member 
of the famiU in the group phase 

TA B vacanc, in consequence of its mode of preparation, evokes H aggluunins 
chiefly, and these may persist for some vears The appearance of O agglutinins in 
in inoculated person shows an cntcnc infection Blood culture or examination of 
-he excreta may reveal its identity A rising litre of II agglutination for a particular 
organism nm also do this, but it is known that other, quite different, infections 
may also raise the H litre {anamnesUe reaction^ 
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Differential Diagnosis.— Prominence of respiratory or bowel symptoms in 
typhoid fever may causp.,tbe infection to be overlooked. A deep-seated or apiw 
pneumonia or, in iironcho-pncumonta with intestinal disturbance, may simulate 

tTOhoid. Careful and repeated physical examination, blood and stool culture and 
agglutinative reactions will lead to a correct diagnosis. Labial herpes ia^rare m 
typhoid. When uphold is prevalent, caution is necessary in diamosing-pnn^ 
brpnc^is, pneumonia, broncho-pneumonia and, especially in ch^drenV 
enteritis. h' . ■ \ 

“■~DJfferentiation from^an/te nuliary tuberculosis, from tubeTatlous_^eningitis ana 
tuberculous peritonitis is'often diflicult. Acute miliary fubcrculosis may simulate 
typhoid InTiS insidious onset with malaise and headache, its rising temperature wtn 
morning remissions, its occasional slow pulse, its bronchitis and perhaps some enlarge- 
ment of the spleen. But the te^cratuxcLlcnds to b e more jrregutar, 3 weata.are 
the dyspncea and cyanosis are suggestive, and signs'of pleurisy may develop. There 
are no rose spots, and agglutinative tests and blood culture give negative resulte 
(tubercle bacilh are rarely found). Tuberculous meningitis is differentiated by 
symptoms as vomiting, convulsions, the persistence of headache after the first week, 
or when delirium is established. A pulse hardly raised above the normal rate, stiffnws 
and retraction of the neck, the presence of Kemig’s sign and of retraction of the 
abdomen or the onset of ocular paralysis are very significant. The irritability and 
curled-up decubitus of memngitis contrasts with the apathy and dorsal dccubitus ov 
typhoid. Lumbar puncture will clinch_the. diagnosis.; in tuberculous meningiw 
lyrophoc ytesla TCttrgxcgs .inltfi^^tbrospmal fluid, and sometimes tubercle bacilli 
may be demonstrated. The question of meningo-typhoid has already been discussed. 
Tuberculous peritonitis may resemble mild typhoid fever. The presence of tuwr- 
culous masses in the abdomen or the development of peritoneal or pleural effusions 
is significant. In cases with indefinite symptoms and no signs of tubercle elsewhere, 
negative blood culture and agglutination tests afford assistance in ’eliminating typhoid 
infection. \ 

Suppuralhe^ and pyamic condtiionsjnay give rise to fever and 'constitutional dis- 
^turbance "bearing some resemblance to typhoid. Among these niust be ^mentioned 
^appendicitis and thelntraperitoneal abscesses which may result from it,®; perinephric 
absccssi ■'cholecystitis,' pelvic, or {Tuerperal mfections^^nfcctivc endocarditis and'^deep- 
seated osteomyelitis. The diagnosis is made by careful attention to the history of 
onset and course, thorough and complete physical examination, and the frequent 
presence of a pronounced polynuclear leucocytosis. Profuse sweats and rigors are 
more likely to occur, and the temperature chart is more irregular. The blood serum 
frils to agglutinate typhoid bacilli, nor can they be obtained by blood culture, which 
may, however, reveal the presence of other organisms. ( 

Typhoid fever in its early stages is often mistaken for influenza, but in the latter 
the onset is generally sudden and the early symptoms are tnore'SeVSrer^Tbe tempera- 
ture reaches its maximum much sooner. The pains m the limbs and the backache 
are more intense, and the headache, which has a neuralgic character, is frequently 
supra-orbital. Catarrh of the conjunctive and nose may be present, and perspiratio’’'® 
are often marked. Defervescence usually takes place withm a feiv clays. A sharp 
drop of temperature after 2 or 3 days with a sudden rebound 12 or 24 hours later 
13 very charaaenstic. If a supposed influenzal fever persists without definite cause, 
typhoid should be susperted. 

A r^d infection witli^^Aaj may bear-e dose resemblance to typhoid, and severe 
^hoid with grave toxtemia, stupor and a profuse eruption may be mistaken for 
typhus Points m favour of the disease being typhoid are a slow er onset, Uter appear- 
Mce of the eruption, which is never petechial and presence of bowel symptoms, 
ly^us, on the other hand, has a sudden onset with high fever which sooner attains 
Its maximum and does not show mommglrermssions. Conjunctival injection, con- 
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tracted pupils and a drunken expression are the rule. The rash appears on the fourth 
day, becomes petechial and is accompanied by subcuticular mottling. Prostration 
is marked and there is a greater tendency to e arly d elirium or_stiippr. Defer\'escence, 
more or less abrupt, occurs about the fourteenth day. The Weil-Eelixxcaction is , 
present, but agglutination tests for typhoid are negative cx<»pt in inoculated persons 

{Malta or Mediierranean) fever is distin^ished from typhoid by its 
■persistently relapsing character, the prominence of artliritic pains and joint swellings, 
ind the fact tliat the blood agglutinates the Brucella melitensis, which oiganism can 
also be recovered by blood culture. Closely allied to this is the fever produced by 
Br. -abortus of cows and pigs. 

malarial fever assumes the continuous type, which is likely to occur with 
the malignant infections, the diagnosis turns on known exposure to malaria, sudden 
onset, the detection of malarial parasites in the blood or bone marrow and the reaction 
to anti-malarial drugs. Malaria and typhoid fever, however, may coexist. 

^ The fever of secondary syphilis is sometimes sufiiciently severe to suggest typhoid, 
especially when accompanied by headache, malaise and muscular pains. In the 
^^figt:YJt]t<W<?r-with 3 g umma ta.oCtbeJi.ver--prolonged fever may also occur. Diagnosis 
depends on the liistot^’'m‘deTection of a primary le^on, the possible presence of a 
secondary roseolar eruption and on laboratory testSj^ i^eep-seat^dja/L^^izai-dtf^tfre — 
or b ypeme p^Qmajmay also cause prolonged fever. 

AmoDgs'tTodier dise^es at tirpes confoi^nded with typhoid must be mentioned 
amcdjiasis;'*psittacosi 8 ,^Kala-a 2 ar,^'glander^trichiniasis, fever due to ^scaw lumbri-^ 
tfo/dtff, 4carlet fever in which pyrexia is prolonged, that tj’pe of&gJandular fever in 
which ^^he glandular swelling is delayed, and especially fevers of the Salmonella 
Group, i.e. paratyphoid A, B or C. 

Prognosis.y-Taking all ages, the death-rate varies from less than S to 25 pet 
cent, as it is higher in some epidemics than m others. Age has a decided influence, 
especially on the mortality, wmch is least in children from 5 to 10, after whic^ there 
Is a steady increase with advancing years. Infants are beheved to stand the infection 
very badly. Obesity, alcoholism, privation and fatigue are adverse factors. The 
influence of pregnancy has already been discussed. Indications of a grave attack 
are a pulse-rate of l^or.140, cyanosis with signs of failing-circulation and hj-postatie^ 
congestion o f the _l ungs. marked^elirium.and subsultus or, actual coma, oliguria, 
pereisteht~3rafrhcra, tym pani tes, inrantinence-of urine and feces. A temperature 
of lOS'^pIO+'^TTis not necessarily unfavourable \inless it xs sustained beyond the 
usual period or accompanied by signs of heart failure. Delayed appearance of the 
agglutinative reaction in some instances indicates a severe attack. 

Of the complications, next to toxamic drculatory failure, perforation is the most 
grave. Without operation it is almost invariably fatal. With operation the recovery 
rate is dfficult to fix — some surgeons claim success in over 30 per cent., but the 
inter\'endon must be immediate. The average recovery rate is very much lower. 
Hamcirrhage from the bow’el is imdoubtedly serious, especially if repeated. Such 
complications as meteorism, meningitis, lobar pneumonia and acute nephritis are 
dangerous but not very common. 

Sudden death sometimes occurs, either at the height of the fever or in conval- 
escence. It may be caused by intense toxaemia and circulatory failure, coronary or 
pulmonary' thrombosis or pulmonary emb<7lism. Rarely no definite cause can be 
assigned. 

Treatment. — ^pROPllYLAcrric. — Patients should be isolated. Adequate disinfec- 
tion of tlie fffic^, the urine, the pus from abscesses, the vomit and the sputa is neces- 
sary'. Blood discharged from the nose or bow^l should also be looked upon as infec- 
tious. Equally essential is the disinfection of the bedclothes and personal linen of 
the patient, the feeding utensils, thermometer, bed-pan, urinal, spittoon and enem.a 
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syringe The stools and unne should be mixed with an excess of some such disin 
fectant as carbolic acid, and allowed to stand for several hours before being thrown 
down a drain The sputa should be received in small cloths which can be otrmM 
or expectorated into a disinfectant solution The clothing and bedclothes of we 
patient should be kept \ict and soaked in a 1 in 20 solution of carbolic acid belore 
being sent to a laundry , 

Nurses in attendance should submit to prophylactic inoculation and take 
precautions for their ou n safety Overalls will obviate soiling of the clothes Rubber 
glo\es maj be iiom when giving enemas touching bed pans and urinals or dealing 
with soiled linen, but always it should be realised that typhoid acquired by contact 
is a disease conveyed by unclean hands, and the danger may be obviated by washing 
with plenty of soap and water after touching the patient or anything which has been 
in contact with him E\crythmg leaving the patient or used by him must be sterilised 
at once Teeding utensils should be boiled after use 

In most cases the bacilli disappear from the excreta m convalescence, only per 
sisting for a few weeks but bacteriological examination several times repeated auords 
the only proof of safety This may oe supplemented by an examination of the blood 
for the Vi agglutinin About 5 per cent of those attacked become carriers In most 
the earner state is temporary and an arbitrary period of 6 or 12 months is allowed 
before the condition is deemed chronic Intestinal carriers are more common than 
urinary earners In both the discharge of bacilli may be intermittent Symptoms 
referable to the gall bladder and penodic bowel disturbance occur m some intestmai 
earners and urinary earners in hke manner may suffer from kidnc}' trouhie or tystitis 
Female earners are said to be more common than male Carriers do not necessarily 
give a positive Widal reaction but Felix states that use of the Vi antigen will detect___ 
them (see p 105) 

Carriers are often responsible for the endemic persistence of typhoid m certain 
communities or localities and arc particularly dangerous when employed in the 
preparation of food or m dairy work or m connection with water supplies They 
should be prohibited from followng these occupations Smee they may spread m 
fection by contaminating their own hands during defecation or micturition they 
should be scrupulous m washing after attending to the calls of nature and have towels 
reserved for their own use 1 heir soiled bed and body Imcn must be disinfected 
Medical treatment by the use of intestinal and unnary antiseptics, surgical by exasion 
of the gall bladder, and treatment by autogenous vaccines have up to now alike 
failed to soUc the problem of the chronic carrier 'll is said that sulphaguamdine i3 
sometimes effective Preventive inoculation of contacts is the most effectual method 
of limiting their danger and is adopted in speaal circumstances Some earners 
no history of an attack of typhoid and may themselves ultimately develop an attack 
of the fever or suffer from typhoid septicxmia after operations on the call bladder 
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Mrulent to mice This stimulates formation of Vi and O agglutinms and has proted 
highly effective The vaccine commonly used contains 1000 million 5 iyphi and 
750 millions each of S paraiypht A and B per ml The standard dose is 0 5 ml , 
followed by 1 ml after an interval of 10 to 14 daj’s Smaller doses of alcohol-killed 
vaccine are required , for men 0 3 ml and 0 6 ml Thereafter an annual dose is 
desirable to maintain immunitj 

Vaccine injection is made subcutaneously and preferably not after a heavy meal 
or exposure to fatigue A mild local reaction and sometimes constitutional symptoms 
may occur a few hours after injection, hence the patient should rest If the patient 
is already infected the reaction maj be more severe The duration of the immumt) 
conferred is said to average 1 to 2 ) ears and to be proportional to the dosage employed 
An individual inoculated at the beginning of the incubation penod of tjqihoid has a 
good chance of escaping the fever, but in rare cases the moculation appears to pre- 
cipitate Its onset and aggravate its course (provocntton ty photd) 

Curative — ^The sulphonamides exert little or no influence upon typhoid fever 
and, of the antibiotics, chloramphemcol alone has been shown to be tnilj effective 
Administration of this drug by mouth is followed by defervescence of the fever m 
3 or 4 days and by disappearance of the toxiemia How ever, relapse has been noted 
after its use, and tlie dangers of hemorrhage and perforation are not completely 
abolished The dosage onginally recommended was 4 g followed by 0 25 g 2-hourly 
for S daj's Only recently has the occasionally devastating effect of chloramphenicol 
on the bone-marrow been recogmsed, and it is not jet known how frequently its use 
IS follow ed by aplastic anasrma At present it seems justifiable to continue its employ- 
ment in tjphoid fever, although wise to administer it only for a penod of 5 days 
It should, perhaps, be mentioned that the foregoing account of typhoid fever is of 
the disease unmodified by tlie use of chloramphenicol 

Skilful nursing and suitable diet are of the first importance The room should 
be kept at a temperature of 60* F , the bed narrow and of convenient height A hair 
or rubber mattress is covered with two folds of blanket and a waterproof sheet over 
which IS placed a sheet, and under the hips a draw sheet A water-bed is unnecessarj 
A sheet and coverlet with a blanket over the feet arc usually sufficient covering 
Night and morning the patient should be sponged with tepid water, and parts ex- 
posed to pressure should be rubbed with surgical spint, and dusting-pon dcr applied 
Rucking of bedclothes should be avoided The unnal and bed-pan should be used 
m the recumbent position, and the buttodvs sponged, dned and powdered after each 
motion The mouth should be cleansed after each meal From time to time it maj 
be advisable to move the patient from the dorsal position to avoid hypostatic con- 
gestion of the lung bases Stools and unne should alwajs be reserved for inspection 
bj the medical attendant, who should never neglect daily examination of the abdomen, 
and should also satisfj himself that the patient, cspeoallj if restless, has not retention 
of unne Examination of the veins of the legs should never be omitted The tempera- 
ture, pulse and respirations should be charted 4-hourlj, and more frequcntlj should 
complications be suspected 

1 he pnnaplcs of the dietetic treatment of tj'phoid fev er arc to prov idc an adequate 
allowance of fluid, calorics and vitamins white avoiding foodstuffs which leave a 
bulk) residue The requirements of fluid varj, but may reach 5 to 6 litres a daj 
with high fever An adult vvnU require 3(K)0 calones dailj which maj be derived 
from eggs, steamed white fish, mincco meat, milk, cream, ice-cream, puree of potatoes 
and thickened soups and should be given as frequent small feeds rluid and caloncs 
maj be provided m the form of strained fruit juices, sweetened with glucose or 
lactose V supplement of vitamins is essential 

\Micn the temperature has been normal for 3 daj-s more bulk is cauuouslv added 
to the diet 

Tepid, cold or ice spongmg should be adopted when the temperature is high, or 
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the cold pack used, especially when nervous symptoms are_ pronounced. The jcc 
cradle is another useful means of refngeration ; the patient is covered with a sheet, 
and a cradle, in Vi hich small rubber ba^ of ice are suspended, is placed over the 
body, the whole being covered with a thin blanket. The cradle may remain in position 
indefinitely, the elTect on the temperature being carefully watched. 

Constipation should be met by a simple enema every second day. In defervescena 
liquid paraffin may be substituted. Diarrhcea, if accompanied by curds, calls for 
reduaion of the milk. A starch and opium enema is useful, or gr. 10 of Dovers 
powder by the mouth. In lusmorrhage from the bovsel the most absolute rest is essm- 
tjal. Food should be reduced to a minimum or wthheld for 12 or 24 hours. 
stimulants or beef-tea are permissible. Ten miiums of laudanum or a hypodermic 
injection of gr. \ of morphine should be given, A watch should be kept for signs oi 
perforation. Blood transfusion wll be necessary if the hiemorrhage is voluminous. 
Perforation of the bozcel calls for immediate operation. Meteorism may be controUeo 
by reducing the diet, adrrunistering copious enemata of hot water and inserting the 
rectal tube. A turpentine stupe or ice-poultice may be applied to the abdomen. 
Turpentine by the mouth or by enema (half an ounce in 8 oz. of mudlage of starch) 
is useful. For delirium, sleeplessness and headache, the reduction of temperature by 
sponging or cradling and the administration of gr. 10 or 15 of Dover’s powder should 
be trieo. Sometimes soluble batbitone fMedinal) and aspirin are effectual. In 
circulatory failure nikethamide, Icptazol ana digitalis are of very doubtful value.^ The 
super\ention of femoral thrombosis calls for sinct immobility of the limb. Evidence 
of the value of anticoagulants in typhoid is not yet forthcoming, but these drugs a^ 
to be as oided until all risk of hannorrhage is past. Bactlluria and cystitis are treated 
by hexamine in gr. 10 doses, three or four limes a day; if persistent, sulphonamid© 
may be effective. Of the suppurative and septic complications, periostitis may be 
influenced by rest, local applications and typhoid vaccine, but suppuration calls tot 
surcical intertcntion. Parodiu usually cornea to incision. Cholecystitis may subside, 
and should be given a chance to do so, but if it persists operation becomes necessary* 
Crops of boils call for local treatment, and penicillin or sulphonamides. 

Convalescent.— In an infection of moderate severity the patient should be able 
to be up for a short time 10 day% after the temperature has become normal. Few arc 
fit 10 Work until 2 or 3 monilis have elapsed. 

Three ncgau\e stool cultures at intervals of 7 days should be obtained before 
discharge. '1 he Vi acElulination should be tested. If n remains positive the carrier 
state IS suspected and it should be repeated m 3 months. 
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monly a chronic earner. The contagion maj be direct or through food, drinking 
water or fomites Foods not safeguarded by cooking after purchase are common 
vehicles of infecUon Amongst tliese are bread ; cream, syntheUc or natural , ice- 
cream , cream pastnes , cooked beef, ham and some shell-fish Extensive water- 
borne outbreaks are rare, but the organisms may flounsh m sewage or sewage- 
effluents for 3 weeks Milk infection is usually through the agency of infected water 
or of a carrier. The mcubation period vanes from 10 to 12 days Extremes of 4 to 
24 da)s are loiown Precoaous earners have been known to harbour the bacilli 
for as long as a month before developing the disease 

Symptoms. — ^The climcal manitestations of paratyphoid are similar to those of 
typhoid fever, but are generally of a milder character with a speedier ingravcscence 
and a shorter course Ambulatory, or almost symptomless, attacks are common, and 
dunng outbreaks the number of transitory earners is much in excess of the cases of 
overt infection On occasions, however, paratyphoid may show a seventy equal to 
that of true typhoid Simulation of attacks of acute irritant food-poisoning is also 
alleged, but these are more likely to be due to Saint typhi-munum or to mixed infec- 
tions The septioemic stage of paratyphoid is short, rarely lasting more than a week 
and blood cultures for diagnostic purposes should be taken as early as possible They 
are said to prove positive in 90 per cent ot the cases 

The omet is usually msidious, the mvasive symptoms resembling those of typhoid, 
but a sudden onset is beheved to be more common than m the latter disease Shiver- 
ing and vormting are not infrequent symptoms of such invasion Sometimes gastro- 
intestmal symptoms are for a time very promment, and are particularly misleading m 
childhood As with typhoid, bronchitis, influenza or pneumonia may at first be 
simulated, and sometimes the symptoms simulate an acute abdominal condition or 
meningitis 

The fever attains its maximum sooner than m typhoid, and may be at its height 
by the third or fourth day, by which time, if not before, patient will have taken 
to bed The head aches, also the back and limbs and sometimes the jomte The 
patient is apathetic, and the spleen usually becomes palpable , it is firm and sometimes 
tender The liver may be slightly enlarged, and the gall-bladder tender if cholecystitis 
IS present The abdomen is generally somewhat tumid, but marked distension is 
uncommon Diarrhoea may occur at the onset, but constipation is more common 
Sweating is often more pronounced than m typhoid Rose spots are present m un- 
usual profusion in some cases They usually appear towards the end of the first week 
Their distribution resembles that seen in typhoid fever They often appear larger 
than those seen m ordmary typhoid infection, and the rash may contmue to come 
out after the temperature has fallen Pulmonary complications are mild, but bron- 
chitis and broncho pneumonia may occur In the more severe cases, circulatory 
failure may be evident 

After the first week the toxemia rapidly diminishes and it is exceptional for the 
patient to pass into the “ typhoid state ” The fever has a shorter duration and is 
more often remittent than in typhoid Within a fortnight, sometimes sooner, it has 
generally fallen by rapid Ij-sis to normal The slow pulse and low blood pressure of 
typhoid are also seen in the paratyphoid variety, and the blood picture, m mmor 
de^ee, also resembles that of typhoid fever Relapse is said to be just as frequent. 
Convalescence is rapid 

Complications — In some cases bronchitis, or broncho pnenmonia, are prom- 
inent and may mask the real nature of the mfection Intestinal hemorrhage is much 
less common and less severe than in true typhoid Perforation is rare Thrombosis 
of the femoral or saphenous vems or their radicles is not uncommon, and pleural 
effusions may occur Cholecystitis may be due to paratyphoid organisms, as also 
bacilluna, cystitis, pyelitis and even pyelonephritis Orchitis is an occasional com- 
plication Other 'complications, whi^ have mostly been observed m army practice, 
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are laryngeal ulceration, parotitis, penostttis, pentonitis, sometimes without perfora- 
tion of the bouel, and pylephlebitis, attnbuted to lesions of the appendix 

Diagnosis — For the differentiation of paratyphoid from typhoid and of the 
vantties of paratyphoid from each other, reomrse must be had to bacteriological 
methods, xe to mood culture, agglutmatue reactions and cultures from the stools 
and from the urme Of these methods, blood culture m the early stages is the most 
satisfactory In the inoculated, xf agglutination occurs in high dilutions with one 
of the paratyphoid organisms and little or not at all with the others and with the 
organum of typhoid, the nature of the infection is evident, but in other cases the 
examination has to be repeated at short intervals and the results compared A nsiog 
agglutination for one organism m^cates it as the causal agent- The possibility of 
confusion with Salm iyphi-muTtum and of anamnestic reactions should be borne in 
mind 

Prognosis — ^The prognosis m paratyphoid infections is better than in those due 
to the halm typhi, the proportion of severe infections being much smaller, and the 
mortality much lower The fatality in recent outbreaks has ranged from 1 to 3 5 
per cent The causes of death are chiefly haemorrhage, perforation, lung inflammations 
and toxTinia 

As regards differential diagnosis, phage typing, prophylaxis and treatment, what 
has already been said with regard to typhoid applies Sulphonamides arc of very 
doubtful utility 

R Boduv Scott 
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such as the Netherlands East Indies, ^\he^e the natives defecate directly into flowing 
water or streams running into nvers, the disease is predominantly water borne and 
prevenUon consists essentially in water sterilisation In the Middle East, however, 
infection is mainly fly borne Uncooked vegetables, particularly salads, should be 
suspect, as human excrement is so often employed as manure Cooks and food- 
handlers who are earners are also a potent source of infection Recent technical 
advances m cultunng dj'sentery bacilli have shown that a larger proportion of 
dysentery patients become earners tiian was formerly thought 

Shiga (1898), in Japan, first discovered Sh shxges, which is a most virulent 
organism produang a true exotoxin This was rapidly followed by the isolation 
of several other strains of dysentery bacilli Boyd, who has recently re classified 
the organisms, causing bacillary dysentery, recognises two non mannitol fermenting 
baalh, Sh shtgee and Sh schmxtst Of the mannitol fermenting -dysentery bacilli 
there is B dysenfertie Sonne, which is a late lactose fermentor, and two groups 
of non lactose fermenting organisms which include six types of Sh flexnen, t e , 
I, II, III, IV, V and VI, and three types of Sh boyd, te, I, II and III The 
latter types have been found m India, the Middle East and New Guinea, and 
probably have a still w ider geographical distribution More than half the dysentery 
in warm climates is caused by organisms of the Flexner-Boyd group In the 
Middle East, E histolytica accounted for 12 3 per cent , Sh shigce for 15 8 per 
cent , and Flexner-Boyd I for 52 3 per cent of Army cases m 1941 

Pathology — ^NVhile the naked eye pathology of fatal cases is well known, the 
macroscopic appearances of the bowel m non fatal cases can only be investigated 
dunng sigmoidoscopic examinations of tlie rectum and pelvnc colon Combined 
studies have shown a wide range of pathological lesions, mcluding (1) transient catar- 
rhal inflammation with hvoeraimia associated with increased mucoid secretion but 
without ulc^tion . (21 more severe generalised inflammation with hyperaemia, cedema. 
scattered hasmorrhages and ioc^ised areas of TOagulation necrosis of the mucosa, 
of uft i cft jeads to superftda^ ulcers covered mtn muco pus . 

and (31 widesp r ead coagulation necrosi^of the mucosa, which, in tulminating 
IS characteri s ed bv^grevash-wh it e or greenish gangrenous membrane Casradymg 
m the acute ph^e of the disease often show extensive ulceration, wTuch may involve 
the whole colonic mucosa, and sometimes the terminal 12 m of the ileum as well , 
in others maximal lesions are found in the rectum, sigmoid colon and cscum Fatal 
cases have also showm hxmorrhagic mflaimnation and swelhng of the meso colonic 
lymph glands, parenchymiatous degeneration of the liver and kidney’s and central 
necrosis of the suprarenal glands. The pathological findings in subacute and chronic 
baallary dysentery are considered later 

Symptoms — The incubation period is from 1 to 7 day’s The climcal features 
v’ary with the resistance and age of the patient, and the type of the inv’ading organism 
Thus, riexner-Boyd and Sonne mfections are generally mild and Shiga mfections 
frcquentlv severe In infants, however, Flexner infecuons may be rapidly fatal, 
greenish fluid stools containing typical baallary exudate bemg passed 

Acute, subacute and chrome clinical types of dy’ sente ry may be encountered 

ACUTE DISENTERV 

The Flexner Boyd Group — Many cases are of mild catarrhal type, and, as a rule 
symptoms of severe toxaemia and dehydration do not develop 

1 he onset is characterised by colicky abdominal pain, followed by urgent diarrhcca 
Nausea, transient vomiting, headache, shivery feehngs and aching m the limbs may 
accompany, follow or precede the onset of abdommal symptoms Fever is present 
soon after the onset of diarrhcca m most cases ExaminaUon reveals diffuse tender- 
ness, most marked ov er the nght or left iliac fossa, or the upper part of the abdomen 
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The abdommal pain is predominantly cobcky m character Between the paroxysms 
the patient may get relief or complain of a persistent dull ache Tenesmus due to 
rectal spasm is less frequent m mild than m severe infections 

Diarrhcca is generally most mtense on the first and second day of attack, the 
stools, as a rule, decreasing in number thereafter, but in some cases the maximum 
number is reached on the third, fourth or fifth day At first the stools are fairiy 
copious and ^^atery, but, if looked for, fiakes of mucous and blood will generally be 
found Most cases of febrile diarrhffia in which numerous liquid stools are passed 
are bacillary dysentery As the condition develops, the stools are found to consist 
almost entirely of mucus or of blood and mucus The mucus is like egg white, 
practically odourless, tenaaous and sticks to the bed-pan The blood varies in 
quantity, and may be seen as mere flecks m otherwise colourless mucus or may be 
more copious !n more severe cases the mucus becomes yellow and definitely puru 
lent in character As the case advances towards recovery blood disappears, mucus 
becomes more scanty and thicker, and broivn famal matter reappears In mild cases 
fever and dianhica may last only 1 or 2 days, whde in others U goes on for a week 
or more If sulphonamide treatment is being given and the pyrexia or diarrhcca 
persists more than a week, sigmoidoscopic exammation should be made 

Sktga Type — ^1) Fulniinatmg cases of Shiga dysentery are occasionally encour 
tered The onset is sudden, with vormung and severe watery diarrhcea The patient 
ramdly becomes collapsed and dehydrated, muscular cramps ensue and deaA with 
Buonormal temperature may supervene m 24 to 36 hours In these cases the terminal 
portion of the ileum is frequently involved As mucus secretion from the necrosed 
colonic mucosa is impossible, the Qrpical mucosanguineous stools of dysentery may 
never appear The copious fluid stoob may suggest cholera or food poisoning* and 

the rnrrprt ih<n*no«w mnv onlv hft made at nermmv 
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tonitis with serous effusion results Under these circumstances the abdomen becomes 
distended, the abdominal muscles tender and somewhat rigid and there may be 
dullness m the flanks or free fluid demonstrable riatulence, vomiting and colicky 
abdommal pain prove troublesome A polymorphonuclear leucocytosis is character- 
istic ,The condition is non-surgical, and must be differentiated from acute pentonitis 
secondary to perforation which demands immediate laparotomy. 

(3) 1 he less severe Shiga infections present much the same picture as the Flexner- 
Boyd group already described. They cannot be differentiated clinically and can be 
diagnosed only by bactenological methods 

Sonm Type — This tjpe particularly affects children, but may also occur m 
epidemic form m adults The chnical picture is frequently mild, resemblmg that 
described in the Flesner-Boyd group 

Smce the mtroduction of sulphonamide therapy, subacute and chrome dysentery 
are rare and only encountered in untreated or madequately treated patients 

SUBACUTE DYSENTERY 

In the subacute stages of dysentery, looseness of the bo\\els and the passage of 
stools showing mucus and traces of blood persist Fever may or may not be present 

Sigmoidoscopy generally reveals ulcerative lesions which are not necessarily associ- 
ated with generdised inflammation of the mucosa The ulcers seen may be (l) _small. 
superficial and cl|^ cut with w ell -defined edges , (2) like ap hth*? '\vith yslbnyigh- 
wiute exudaie . (3) punched~Qar'm'5^ earanc(^Tvith vertical walls and covered wth 
muco pus , or (4) small discrete nodmar like lesions with a yellow crust , on scraping 
a bleeding crater is left contaimng exudate of baallary type from which dysentery 
bacilli can be cultured Patients with these small local ulcers and normal intervening 
mucosa may have periods of complete remission of symptoms, mterspersed with mild 
attacks of looseness of the bowel, and the passage of stools contammg mucus and 
possibly blood 


CHRONIC DYSENTERY 

Rogers found that chrome baallary dysentery mainly invoh ed the rectum, sigmoid 
and ascending colon Two types are encountered 

(1) The patient gives a history of dysentery from which he has failed to recover 
Looseness of the bowels ensues, the stools contammg mucus, muco pus and some- 
times blood In some cases the bowels may have acted 5 or 6 times every day for 
6 months or longer Sigmoidoscopy reveals normal mucous membrane interspersed 
with circular or oval ulcers up to 1 cm m diameter.. Microscopic examination of the 
muco-pus obtained dunng this exammation shows bacillary exudate, and culture is 
posim c for bacilli, especi^y of Shiga vanety 

(2) The patient gives a similar mstory, but is more ill, and dunng exacerbations 
fever may recur Evidence of malnutntion xs more marked, the loss of weight is 
greater and such patients tend to become miserable and emaciated Secondary 
anamia and cedema of the legs may develop The abdomen is scaphoid, xmd the 
thickened descending colon is readily palpable dunng physi<^ exanunation Sigmoid - 
psropy reveals that the large bowel is tubular in outline, thickened and contracted 

ditticult to distend *ihe surlacc is composed of red gramilatinr^ \\ h»nK- 

blecds” readily on mstnimentatioh The general appearance resemble that seen in 
ulcerative colitis, and in severe cases the patulous condition of the anus, the atrophied 
appearance of the penanal skm, and the wasting of tlie gluteal and permcal muscles 
are common to bom diseases The radiological picture Sso show's a smooth tubular 
bowel with loss of haustration In chrome dysentery of this type the mflamraatory 
process extends deeply, mvolvmg the muscular coats leading to thickemng, fibrosis 
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and loss of function Culture of muco-pus obtained at sigmoidoscopy may reveal 
dysentery bacilh, and so differenuate the condition from ulcerative colitis 

Complications and Sequela? — Complications in both Flexner-Boyd and an g 
types of dysentery are infrequent, and arc mainly encountered m the severe mi - 
tions Intestinal complications include hsemorrhage, which may be severe, especia y 
in Shiga infection, perforation with pentonitis, chronic peritonitis with loraUsea 
cencral effusion of peritoneal fluid, hsemorrhoids, rectal prolapse and painful * 
tion of the anus Peripheral circulatory failure and renal failure are not unconOT 
complications in severe Shiga infections, and have been already described 
neuritis, toxic arthntis, conjunctivitis, mtis, pneumonia, parotitis, petechial a 
purpuric skin rashes occasionally occur Toxic arthritis is found in both Flewer a 
Shiga dysentery It takes the form of effusion into joints and periarthritis, and 
ally comes on from the third to fifth week, or during convalescence The large joints 
are prone to be attacked It often persists for many weeks, but recovery withou 
permanent deformity follows 

Diagnosis. — ^Many cases regarded as simple diarrhoea are caused by dysente^ 
bacilli In bacillary dysentery the attadc is almost invariably heralded by 
abdominal pain, followed by urgent diarrhoea Fever is generally present at 
examination, which may reveal localised abdominal tenderness m the course of the 
colon The stools may be liquid in consistency and brown m colour at onset, but even 
at this early stage careful examination will generally reveal flakes of mucus containing 
exudate of bacillary type In a typical case the stools show clear glassy mucus, witn 
or ^Mthout bright-red blood, and later muco-pus Any case suddenly developing 
colicky abdominal pain, urgent diarrhaa with flakes of mucus or naked-eye mucus 
with or without blood in the stools and fever should be regarded as bacillary dysentciy 
until proved otherwise When feasible this tentative diagnosis should be confirmeu 
by laboratory mvestiga iiQn.jnd. if necessary, bv sigmoidoscop y Typical baciljaff 
exudate is 'c om pose^^ redominamlv of polymorpho nuclear. leucocytes, wrth or w jtlL 
out m acrophages, epithelial cells and red jlood _corpusclc3,_. Stools sen t fo'* cultUg 
siioul tl contain .m ucoi_d exudate , be a bso luteh fresh a nd uncont aminated b y urine 
or antircnttcs, they carry welPin a solution oOO per cent glycerin in ph^iologtC»‘ 
saline Dysentery bacilli may be isolated at any stage of the disease, especially “ 
material for culture be obtained during sigmoidoscopy or by rectal swab Using 
modern media positive cultures may also be obtained from stools containing no 
macrosconic mucus 
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misdiagnosed as sjbacute or chrome baallary dysenterj Sigmoidoscopy and radio- 
grams after a banum enema may be essential in their differential diagnosis 

Course and Prognosis — Most non-Shiga dj'sentery infections run a bemgn 
course, and many cases of catarrhal type are so mild that they dear up in a few days 
without speafic treatment , in others, fe\er and intestinal symptoms persist for 1 to 3 
weeks before subsidmg , and in a minority, subacute or chronic dysentery may result 
Fatal cases are generaU} of Shiga type, death occurring m from 30 hours to 3 months 
of onset In some epidemics, especially amongst Japanese and debilitated natives, 
the mortahty rate has been 25 to 50 per cent In infants and young children, the 
aged and people who are malnourished or suffer from intercurrent disease, bacilli 
of Flexner, Schmitz and Sonne types may cause death The mortahty rate m 
Bntish Forces m Egypt Macedonia and Mesopotamia dunng the War of 1914-1918 
was 27 per 1000 In Austrahan troops m New Guinea m the War of 1939-1945 it 
did not exceed 0 5 per 1000, a result attnbutable to the lower incidence of Shiga 
mfections and the efficacy of early sulphaguanidme therapy (See alao Specific 
Chemotherapy, below ) 

Treatment — Prophylactic — As dysentery is spread by water or food con- 
taminated either directly from a patient or human earner or indirectly by flies, 
measures similar to those adopted for entenc fever and cholera are mdicated No 
satisfactory prophylactic vaccine is available Sulphonamides, by limiting the number 
of stools and rendermg them non infectiv e, constitute a potent means of controllmg 
epidemics, and by cunng the patient they prevent the development of earners 

Curative, — Rest m be.d and pood nursme are essenual Special attention should 
be directed to the correct dosage ot the particular sulphonamide administered, mamten- 
ance of a positive fluid balance to prevent dehydration, r egular feeding, the hygiene 
ot the mouth anU.t he prevention ot bed sores J^ 

— In all cases for the first 24 hours only water is allowed to which may be 
added glucose, lactose or cane sugar Subsequently, albumen or barley water, tea 
and chicken broth are given, follow ed b> soups, Marmite, orange juice, jelfy, biscuits., 
dry toast, clear honey, whey, Sprulac and apple puree Later, arrowroot, cornflour, 
ground nee, sago puddings and, as improvement continues, by eggs, non fatty fish, 
chicken, butter, milk dnnks, junket and stewed fruit may be taken Adherence to 
this type of low residue diet is only necessary in severe cases, espeaally Shiga infec^ 
tions, in order to rest the bowel , m dysentery of ordmary seventy and of non Shiga 
type, milk dnnks, milk puddmgs, toast and cereals may be mtroduced as first addi 
tions to the imtid diet of clear fluids and jellies once the stools have been reduced 
to 6 to 10 per day , and proteins are allowed shortly afterwards 

St>eafic Chemotherapy — Vanous sulphonymdes , mcludmg sulphaguanidme^ 
succinylsulphathiazole and sulfadiazine , haveTieerTshown to exert specific curative 
effects m bacillary dysentery Owing to its poorer absorption, lower toxicity and 
absence of renal compUcations, suloha^anidme ( p ammo N guanylbenzene sulphona 
mide) has special advantages over most of the other sulphonamides for use m hot 
climates m dehydrating mtestmal diseases like Shiga dysentery and cholera w hich may 
be compl cated by renal fadure and anuna Cry’stals of acetyl sulphaguanidme do 
appear m the unne, but they are deposited as a soft mush and not m the form of 
hard renal concretions, as m the case of most other sulphonamides Once a tentativ e 
diagnosis has been made on clinical grounds, speamens of the stool should be obtained 

and fonvarded to the laboratory for a report on the microscopic and cultural findings 

Treatment, however, should not be delayed pendmg the laboratory report for by so 
doing v’aluable time is lost. 

Sulphaguanidme m a^te dysentery is given m a dose of 0 Oa g per kg 4-hourI v 
for .th e_periQd_duri ng whiclTthe number of stools passed exceeds j per dav.lmH 
subsequently a dose of 0 Oo g oer kc e\ prv R hours until the stools hav e bpen 'nnrmal 
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12 days, but if necessary the course can be repeated after the lapse of a \veek. Thus, 
a patient weighing 11 stone would receive 3*5 g. 4«hourly, and later the 
8-hourly. An initial dose of 0-10 g. per Ig. body v/eight is often given. With bbiga 
dysentery, if the patient is not treated until the third day or later, it is not uncommon 
for 150 to 200 g. to be administered over a period of 8 to 12 days. 

The response of acute dysentery to sulphaguanidine therapy is rera^kable. |i 
the drug be given ivitbin a few hours of onset, the attack of dysentery is generally 
aborted; fever disappears, the diarrhcea and abdominal pain cease in 24 houre and 
the stools soon become normal. In Shiga cases when treatment is delayed 2 or i 
days or longer, inflammation and destruction of mucous membrane have alrwdy 
resulted. Despite this, the response is generally striking. There is an early feeling 
of well-being, rapid rehef of abdominal pain and a decrease of abdominal symptoms. 
In uncomplicated cases an early reduction of the temperature and pulse is noted, the 
normal being reached in most cases In 1 to 3 days. There is also a remarkable reduc- 
tion in the number of stools, and blood disappears rapidly from the fxces and mu^ 
a few days later. When the treatment of Shiga dysentery commences from the third 
day to the third week of the disease, normal bowel action can be expected in about 
5 to 6 days, and formed stools in about 8 days. 

In supacute and chronic cases, in which the bowels are acting some 3 to 8 times 
daily, the treatment consists of 0 05 to OT g. per kg. every 8 h ours f or 7 toT fl-days^ 
Should this not be effective it wll be nece^iry to repeat the course later or to sub- 
stitute One of the other sulphonamides for sulphaguanidine. 

Full dosage and a complete course of treatment as prescribed for chronic dpentery 
is the most effective means of eliminating the carrier state. 

If collsky rain or tenesmus are severe during the first 24 ^.1-. 

may be given and repeated next day, but this is rarely necessary. Heat in the form 
of amiphloeistinc or turpentine stupes applied to the abdomen may also be hclpfm 
before sulphaguanidine has exerted its maximal beneficial effects. Dehydration should 
be pre> cnied by administering as much fluid per or as can be comfortably taken. The 
fluid intake should be suflicient to ensure the secretion of 2 pints of urine daily. 
JVhen there is severe vomiting or cop iousiluid stools, intrav^nmi^ m jections ofls ahne 
(0 85 per cent.) of glucose (5-U p^ :gnt.) solution are administer ed either intermittently 
or by continuous drip. uf6od~ifansiu3ion i$ advisable if pa tl «‘nr it markedly 
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200,000 ITJ may be repeated C’seiy 4 to 6 hours This anU serum possesses the 
ad\ antages of rarelj , if ever, causing serum sickness or other adverse reactions Its 
disadvantage lies in the fact that it is purely anli-toxic and possesses no bacteriostatic 
or bactenolytic action on Sk shtgee, for this reason its beneficial effects are only 
temporary Polyvalent and multivalent anti-dysentenc sera frequently give nse 
to serum reactions, and are of very doubtful therapeutic value No satisfactory 
anti-sera have yet been produced for the Flexner-Boyd group Bacteriophage therapy 
has also proved disappointing Boyd has recently demonstrated that strams of 
dysentery baalU may persist along with their specific bactenophages in the stools of 
uncured dysentery patients 

Sodium or Magnesium Sulphate — This was the standard treatment for dysentery 
before the mtroduction of speafic sulpha drugs It is now only used if these specific 
drugs are not av’ailable The initial dose is 2 drachms , subsequently 1 drachm is 
given 2-hourly for the first 12 to 24 hours, and then 4-hourly, 6-hourly and finally 
8 hourly for the next 3 or 4 days or untd the stools become fajculent It is inadvis- 
able to continue sulphate therapy longer than 4 or 5 days, as m many cases it merely 
keeps up the diarrhcea 

Treatment of complications — Intestinal hxmorrhage is best treated by sulpha- 
guamdme, morphine injections and blood transfusions Surgical intervention is rarely 
justified Perforadon of the bouel calls for immediate laparotomy; the proraosis 
IS very grave for the bowel wall is generally necrosed Joint complications do not 
gencr^y respond to specific therapy and require treatment along general hnes 

N Hajuiltov Taiklet 


FOOD POISONING 

The onginal use of the term food poisoning was based on a misconception An 
alternative was “ ptomamc poisoning the behef bemg that the symptoms were 
due to tone products of protem br^dovm formed m the course of bactenal de- 
composition It IS true that highly toxic substances can be formed m this way, but 
decomposidon is by then so far advanced that the smell and taste of the food would 
be repulsiv e ^Vhat may hav e been a mmor form of this was common during the 
War of 1939-1945 following the cxinsurapUon of “ torpedoed meat ” This came 
from ships reaching port with damage to their refngeration plant , at a time when 
meat was scarce mspectors were reluctant to condemn cargoes m doubtful condition, 
and such meat, particularly if made mto pies, was the cause of severe afebnie diarrhcea 
lasting only a few hours Whether products of decomposition or perhaps the endo- 
toxins of the various non speafic bacteria concerned w ere responsible for this effect 
is not certainly known 

On the other hand, most food poisonmg is due to the action of specific bactena 
or their toxms, and has nothmg to do with de«>mposition Staphylococcal food 
poisoning and botuhsm are produced by pre-formed bactenal exotoxms, and are not 
infections m the ordmary sense Salmonella ententis, the commonest form, is simply 
an infection of the bowel by specific micro-organisms which the food happens to 
convey This is really no more food poisomng than are entenc fever or djsentery, 
which can be convened m similar ways 


ACUTE INFECTIVE ENTERITIS (SAEMONELLA) 

Etiology. — ^The Salmonella group of organisms (named after a bacteriologist 
the popular supposition that tinned s^raon is apt to contam them is quite erroneous) 
IS almost mdjstinguishable m general characters and fermentation reactions from the 
group of paratyphoid baaUi They can be identified only by agglutination tests, 
and since each maj possess from 1 to 3 O antigens and as many as 6 H antigens, 
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■S^f meat containing the bacilli owing to their presence in the ““‘l^”o“olily 
of which can increase gteaUy by post-mortem muhiplication. , A .*'X?no?teachea 
about 55* C. for half an hour is required to kill them, but this is often not 
throughout in cooking sausages and other pork product or m joints of beei . 
the hvine bacilli are in the meat as consumed. Another possible methoa oi 
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Rodents arc also susceptible : indeed, commercial " Rat Viruses are emm 
of a Salmonella, sometimes said to be non-pathogenic to man and domestic anu 
although this claim is disputable. The contamination of food by rat ana mw 
droppings is thus a possible source. Finally, poultry and eggs may ^e concen 
Various Salmonella infections are common in hens, and several, previously unu» 


in Great Britain, uere conveyed here from America in dried egg imported dunng t 
War of 1939-1945. This product was dangerous only if made up w‘th 'vater 
left long enough to permit extensive bacterial multiplication before cooking. ^ ^ 
eggs arc exceptional in that not only the shell but the interior of the egg may con 
the bacillus, usually Sdlm. iypki murium. A lightly cooked {e.g. poached) ducK 
is often found to iia\c been the cause of an isolated case of this infection. _ ^ 
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PatholoCY. — ^^rhe cliaracteristic lesion is an acute catarrh of the entire 3*}^® 
tracu least marked in tiie SToiTrach- fa po int cif -rhstlriction from 
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^c^nt Qj\ing to acute inflamm atory Ranges, 'j'he roTorTis simi larly atT6(!.~teu~3n^a 
contents, which arc excIusiNcly nuid^include much muc i^. Ulceration “oes 
normally occur, but m elderly or debilitated subjects or those suffering 
diseases, the disease pursues a longer course, and ulceration of Peyer’s patches, 
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Symptoms — Most patients wake with definite symptoms on the day followmg 
the consumption of the contaminated food, but the onset mav_b e_catlicr. or may be 
delayed for 48 hours or rather longer The seventy of tlie disease vanes considcr- 
ablyT^hd it is m the mild^tattacksTvith a more indefinite onset that the incubation 
penod may appear to be most prolonged Malaise , headache , fever and na usea arc 
accompanied by colic, which may be very severe andls soon succeeded by diarrlicEa 
^th Sequent liquid stools Miming much mucus and sometimes unaltered bn^ ^t 
preen bile pigment, a clear indicat ion that hy peracti ve peristalsis involves the vvKole 
of the intestinaUract^ Vomiting is common afthe onset but does not persist, and is 
a much less prominent ieature than diarrh^ Deh^ra tron may be extensive enough 
to occasion some degree of circulatory collapse, ^e pulse b eing of very small volume 
and the extremities cold and blu e When there i s an accompanying bacten amia., 
fev er is~hipher and .more irregiikr and ngors may be repeate d a rigor at the onset 
is common Another unfavourable sign is extreme res tl essness Skin rashes may 
occu r, usually in t h e form o f.eq^thema_and urti caria 
"^Diagnosis -^This may be easily made m the presence of an epidemic, but calls 
for laboratory verification m any isolated or obscure case The essential investigation 
IS cultivation of the fasces and the identification in them of the causative organism 
The results of blood culture may also be of interest m more severely ill patients An 
agglutination test performed with the patient’s serum is rarely helpful m the early 
stages, the appearance of agglutinm m the blood being delayed for several days 

It IS important to distinguish between this disease and poisoning by arsemc, 
antimony and other such chemicals, the features of which may be very similar 
Examination of vomit, fteces and unne for tliese substances at once renders this 
diagnosis clear 

Course and Prognosis — ^This disease is very rarely fatal m a young and healthy 
subject In the old, or those whose resistance is impaired by other disease, it may 
continue and come to resemble enteric fever not only m its morbid anatomy, as 
already noted, but m its clinical features , m such patients the mortality has hitherto 
been considerable Normally the fev er and diarrhcea abate vv ithm 3 days, and recov ery 
thereafter is unmtemipted 

Treatment — General measures include rest m bed, and the withholding of food 
other than water or glucose solution until the more acute symptoms subside Severe 
colic a t the onset may be an indication for pethid ine or, exceptionally, morphine 
Dehydration ow ing to fluid loss may call for intravenous replacement, preferably m 
the form oi gliTcose saline 

This irifection is now also amenable to specific treatment. The sulphonamides 
of low solubility (eg succmylsulpha^iazole) have some ett'^t. as ha^ streptomycm 
given by the mouth but the most effective drug is ^chloramphenicol Whether this 
antibiotic, the use of which is not entirely free from risk, should be given to patients 
m whom the outlook causes no sort of anxiety, is a matter for individual decision, 
bearing m mind that in the healthy subject this is a self limited disease of very short 
duration On the other hand, if bacten'cmia exists or is suspected or if the prognosis 
IS unfav ourable for any of the reasons already mentioned, chloramphenicol is defimtely 
indicated 500 m g should be given, at firs t at 4 -hour and later at 6 hour intervals 
until fever_a nd othetLsymptoms abate. ~~ — 

The stools should be exammed repeatedly during conv’alescence to determine 
that the patient is not remaining a earner 

TOXIC SALMONELLA ENTERITIS 

If organisms of the Salmonella group have multiplied extensively m food and 
have subsequently been killed bj cooking, the food will nevertheless cause a condition 
similar to diat already described These organisms possess an endotoxin which is 
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Patholoia — The charac teristic lesion is an acute catarrh of the entire alune 
tract, least nurk^ in the stotmclrfj uo uit-uf dsnnetion from chemical 
poisoning such as that caused by arsenic) gnd increas ing in degree towards the l ^ 
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Symptoms — Most patients \\'ike with definite symptoms on the day following 
the consumption of the contaminated food, but the onset mavJ)_e_c irlier. o r may be 
delated for 48 hours or rather longer The se\cnty of the disease \anes consider- 
ablyTand it is m the mildest attacks \\ith a more indefinite onset that the incubation 
penod may appear to be most prolonged Malaise , headache , fever and na usea are _ 
accompanied by colic. a\lnch may be \cr\ sc\crc andlTsoon succeeded bV diarrhcea 
^ith ireauent liquid stoofe containing muc^mticus and sometimes undtered bright 
^reen bile pigrnent, a clear indication that hypcracthe peri^Isia involves thVavhole 
of the intesd ^ljracU Vomiting is cornmon at the onset but does not persist, an d is 
a much less pronunent feature than diarrhoea Pehydra tlpniTiay be extensi\ e enough 
to occasion some degree of circulatory collapse. The pulse be ing of very small \olume 
and tlie extremities cold and b lue When there i s an accompanying bacten -emia., 
fe%er is higher an d_m ore irregular and ngors may be repeate d a rigor at the onsel 
IS co mmon Another unfavourable sign is ^^eme res tl essness Skin rashes may 
occu V. usually in the form o Leevihema-and urti caria 

IJiagnosis. — ^This may be easily made in the presence of an epidemic, but calls 
for laboratory venfication in any isolated or obscure case The essential investigation 
IS cultivation of the fseces and the identification in them of the causative organism 
The results of blood culture may also be of interest m more severely ill patients An 
agglutmation test performed with the patient’s serum is rarely helpful in the early 
stages, the appearance of agglutinin m the blood being delayed for several days 

It IS important to distinguish between this disease and poisoning by arsenic, 
antimony and other such chemicals, the features of which may be very similar 
E^mmation of vomit, fxces and unne for these substances at once renders this 
diagnosis clear 

Course and Prognosis — ^This disease is very rarcl} fatal m a young and healthy 
subject In the old, or those whose resistance is impaired by other disease, it may 
continue and come to resemble entenc fever not only m its morbid anatomy, as 
already noted, but m its clinical features, in such patients the mortality has hitherto 
been considerable Normallj the fever and diarrhoea abate withm 3 days, and recovery 
thereafter is unmtemipted 

Treatment — General measures mclude rest in bed, and the withholding of food 
other than water or glucose solution until th^more acute symptoms subside Severe 
colic at the onset be an indication for petln dine or, exceptionally, morphme 
Dehydration ow mg to fluid lobS may call for intrav enous replacement, preferably m 
the form ot gliTcose saline 

This' infection is now also amenable to specific treatment. The sulphonam ides 
of low solubdity (e g succmylsulphathiazoleThave some effec t, as has streptomycm 
giv en by the ihoutn, but the most ehecuve drug is chloramphenicol \\^ether this 
antibiotic, the use of which is not entirely free from risk, should be given to patients 
m whom the outlook causes no sort of anxiety, is a matter for mdmdual decision, 
beanng m mind that m the healthy subject this is a self limited disease of very short 
duration On the other hand, if bactenremia exists or is suspected, or if the prognosis 
IS unfavourable for any of the reasons already mentioned, chloramphenicol is defimtelj 
indicted 500 mg should be give n, at first ntJ-.JiQur and later at 6 hour intervals 

until feverand Qt herLsymptom^bate. ’ ' 

i Ihe stools should be exammed repeatedly during convalescence to determine 

that the patient is not remaming a earner 


TOXIC SALMONELLA ENTERITIS 

If organisms of the Salmonella group have multiplied extensively m food and 
ha\ e subsequently been killed by cooking, the food wtU ne\ ertheless cause a condition 
similar to that already desenbed These organisms possess an endotoxin which is 
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heal-stabk and .s the mam cause of the inflammatory reason ® 
mucosa hence if suffiaent numbers ire present the immediate effect is the same 
as that following the multiplication of the Uving organism - 

This variety of food poisoning is distinguished by a rnuch 
more sudden onset Colic and diarrhcca begin within 2 to 6 houre of . 

of the contaminated food This is a useful point of distmction from 
livinc organism, which is not usually apparent until the following day unless 
large numbers have been ingested On the other hand, the two conditions ro y 
combined, dead organisms initiating the attack early and a few living ones mumpipng 
to continue it • such a mode of infection may account for incubation , 

intermediate length An early onset certainly does not exclude the possibility 
living infection, and the stools should always be examined , 

'i he typical attack due solely to dead bacteria m the food is not only of more rap 
onset but is also, as would be expected from the fact that the cause is not a continuu^ 
one, of shorter duration Fever is slight or absent and although dehydration 
dangerous in the elderly, the prognosis is better Diagnosis and the identihcauo 
of the cause may be difficult or impossible* cultures ate of course negative an 
agglutinin formation is slight or absent CultivaUon of the suspected food, whicn, 
when llus IS available, should alwajs confirm the source of the living infection, is 
also unhelpful, although its injcaion into animals will sometimes cause the formation 
of specific agglutinins and thus betray the presence and identity of the organism 
despite Its being dead 


STAPHYLOCOCCAL FOOD POISONIKC 
1 his rccentls recognised form of food poisoning is more entitled to be so described, 
since a bactcnal poison or toxm is its sole cause . 

yCtiolo^jy,— borne strains of Staphyloeoccui tyogmst aureus, in addition to the 
NTinous toxms which operate when they cause boils and carbundes, osteorojeuW 
ind pjamia, etc , form an enieroiQXtn This is liberated during their growth in food' 
stuffs* these may be either milk, ICC cream or cheese, or — asm several recent extensile 
outbreaks — meat Such meat has usually been handled Hitcrally) by a cook or factory 
cmplo)ce who either has a staphylococcal infection of a finger or Carnes staphjlococci 
m Ills nose, whence they can be transmitted by the air or manually to any matend 
with which he works The operation of prepanng cold meats such as pressed beef, 
as ordmanly earned out, involves extensive handling The staphylococci then multiply 
ciUicr m the meat itself or in the jelly or “ glaze ” surrounding it Four simultaneous 
outbreaks m the summer of 1948, one involving passengers in the Flying ScoUmun, 
the others m London and towns in eastern and southern counties, were all traced to an 
establishment where meat was so prepared Both operatives engaged m this work 
were earners of staphylococa proved by phage typing to be idenucal with those 
recovered from samples of menmmated meat and from the vomit of affeaed persons 
Symptoms— Vomiting, which may be frequent and prostrating, begins wnthm 
2 to 4 hours of consuming the responsible food There is also usuaUy diarrhoja, but 
this 11 a Icsi prominent feature than the vommng, and fever is absent. The condiuon 
is thus quite distinct from Salmonella infection or intoxication Recovery begins 
wiihm 24 hours and only symptomatic treatment w possible or necessary 

DiatinosU.— The occurrence of severe vomiting m a group of people who baw 
all partaken of the same meal a few Hours before is strongly sugcestiv c of this diagnose** 
Its vcnfiation depends on Uic fa« that very large numbers of staphylococci arc 
p'went in the food the) can be cultivated from it and from tlic vomit of sufferer^ 
Ibe mere presence of large numbers of pathogenic staphylococa is almost ccftmn 
proof of the nature of Uic condition, and thar idcnuCcauon by phage tv ping as be- 
>"*vring to a type known to form enterotoxm may be taken su setiTing the roatt« 
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Direct proof that an individual strain forms enterotoxin his hitherto demanded tests 
in human volunteers or monkeys, although a less satisfactor) one cm be done m 
kittens, but there is recent evidence than an tn vitro test depending on the contraction 
produced in a strip of animal mtestme may sene instead 

BOTULISM 

This fortunately rare and frequently fatal form of food poisoning is also caused 
by a pre-forraed bactenal exotoxm, vnth the unportant difference tliat the toxin is 
absorbed and acts elsewhere m the body In this feature the disease is unique , no 
other bacterial toxin can be absorbed from the alimentary tract, although others act 
there locally 

Etiology. — ^The responsible organism is Clostndium hotulinmn, an anTrobic spore- 
formmg Gram positive bacillus belonging to the same genus as the species causing 
tetanus and gas gangrene Such organisms are widely distributed in soil, and the 
presence of some of them there is attributed to manuring, smce they also occur m 
the fasces of animals, including man On the other hand, some at least must be re 
garded as primarily sod inhabitants and occurring only accidentally m the mammalian 
alimentary tract. This seems particularly true of Cl boUiltnum, since it is rarely 
demonstrable m fzeces and occurs in vugm sod from remote areas as well as that 
from cultivated land Its presence has been demonstrated in samples of sod from 
vanous part of England as well as the Umted States and other countries, and m 
view of this wide distnbution the raniy of the disease is at first sight surpnsmg 
Two types, designated A and B, the former being much commoner, and producing 
different toxins, cause human botuhsm several other t^’pes exist which cause simdar 
diseases in animals 

Growth of Cl botuhnum is only possible under anierobic conditions — t e , m the 
complete or almost complete absence of o^gen These conditions are attained when 
food is canned or bottled they may also exist m the interior of a mass of meat, such 
as a ham Commercial canned and bottled products are subjected to temperatures 
which destroy even the spores of Clostndia , home cannmg is a less safe procedure 
and Its prevalence m the United States accounts for the greater frequency of botuhsm 
m that country than in ours If many spores of Cl botuhnum are present (small 
numbers are less likely to germinate) and sur\-ive the heat treatment apphed they 
will subsequently multiply and dunng their groivth the exotoxm is formed The 
food may be meat, fish or vegetable (commonly stnng beans peas, com and spinach 
have also been affected) , fruits, the juice of which is acid, do not usually permit 
growth “ Spoilage ”, t e alterations in colour, consistency, smell and taste endmg 
m frank putrefaction, will ev entually result, and it seems that the ranty of botulism 
may be due in part to the fact that only a short penod may elapse between tlie begm- 
ntng of toxm formation and the development of changes which should at least excite 
suspicion if they do not render the food quite unpalatable 

The toxin of Cl botuhsm is by far the most powerful poison known 1 gramme of 
it would furnish a lethal dose for many millions of people It is a protein, and readily 
de natured by heat , hence food containmg it can be rendered mnocuous by re cook- 
ing It IS absorbed from the alimentary tract and exerts its effects on the nervous 
system 

Symptoms —The onset may be early on the daj following the responsible meal 
or dclajed for up to 48 hours Vormtmg is inconstant, but commoner when the 
onset js earlier and hence the amount of to\in swallowed presumably larger Diar- 
rhffia is also inconstant and never pronounced or persistent constipation is more 
common Ihe earliest cliaractenstic symptoms are diplopia and unsteadiness on 
standing* lliese are accompamed by fatigue, dizziness and muscular v\eakness There 
IS no fever and little or no headache What follows is the result of the paralysis first 
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of the motor cranial nerves no sensory changes occur All the ocular muscles 
'’ITcctcd, complete ptosis depnving the patient of sight the ton^e f , 

truded and the power of speech and of swallowing are eventually lost 
may then extend to the diaphragm and intercostal muscles, the dorsal muscles o 
neck and the arms Tull consciousness is retained, and the plight of a paUent « „ 
cling for breath and unable to see, speak or swallow, is described as pitiable iJ 
may occur after is long as 7 days, or may result apparently from cardiac failure ' 

24 hours before difficulty in respiration has developed The mortality m dm 
outbreaks has vaned but is always high and sometimes 100 per cent , 

Treatment — ^The only specific measure is the administration of antitoxm w 
should be poly\alent (i e containing antitoxins for both types, A and B) 

Loch Maree disaster of August 1922, ivhcn all 8 members of a fishing party pro\ 
with sandwiches made of potted wild duck paste died of botulism, stocl^ or 
antitoxin have been maintained at centres in different parts of the Bntish Isles U ) 
one small outbreak and one other isolated case have been recognised sinw 
hence there has been little opportunity to use the antitoxin, and such use as has e 
made was ineffectual It is an axiom that antitoxins, although fully effective 
prevention, are effective in treatment only if given early, before toxm has done irrep 
able damage The likehhood of early administration in so unfamiliar a disease ^ 
small . 

The supposed value of giving alcohol to de nature unabsorbed toxin is douDUw 
Morphine is indicated for the relief of distress and is also said to delay the prop 
of the disease In protraaed cases fluid should if necessary be supplied reewUy o 
intravenously A respirator should be used if paralysis of respiratory muscles ae 
velops, but It is doubtful whether recovery is possible after this stage 
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It has recently been recognised that Chttndmm xcelchti, strains of which arc the 
commonest cause of gas gangrene, can also cause food poisoning, apparently of 
forms Both are due to t>pe8 of this organism which arc exceptionally resistant to 
heat The spores of Cl aelchtt are m general much less heat resistant than those oi 
other species, and arc destroyed by boihng or steaming for 10 minutes the f®°“. 
poisoning t)pcs are not, and can thus be easily recovered from food or feces steameu 
for 1 hour 

The mild form, of vihich there have been many outbreaks m recent years h^ 
mvanably been caused by meat or meat preparations which have been cooked, allowed 
to cool slowl) and not refrigerated, and eaten a day or more later This practice 
less common before the war, as was the provision of meals in canteens where the 
occurrence of food poisoning is much more hkely to be recognised and investigated 
than in the home i he growth of the organism which is a feebly toxigenic and olhet 
wise atypical lype A, usually causes no detectable change m the meat The results 
of Its consumption arc simply colic and diarrhtra, without vomiting or headache 
beginning 8 to 20 hours after consumption and lasting no more than a dav 

The other form, which is severe and often fatal, has been desenbed chiefl) ‘t* 
CcTTTuny, produced in some cases by home-canned meat such as rabbit, and is known 
as cmcniis necroticans It is a diffuse cntentis involving especially the jejunum but 
also ihc ileum and colon in which acute inflammatory changes with marked ccd«n* 
of the mucosa arc follow cd by necrosis of its superficial lay ers and hence the formation 
of sloughs The onset is abrupt, with severe pain, some abdominal nmdity, vomiuog 
and profuse diarrhtra leading to dehydration and arculatory collapse “ The moruhty 
IS h>„h Hie responsible organism is Cl tstlchit of type F, forming a large amount of 

Lawuence P Garrod 
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UNDULANT FEVER OR BRUCELLOSIS 

Synonyms. — ^Malta or Mediterranean Fever , Abortus Fever, Brucellosis. 
Definition. — ^An endemic or epidemic disease characterised clmicafiy by pro- 
longed fever with a tendency to long wavy relapses, splenomegaly, transient painful 
swellings of the joints, neuralgia and secondary anaemia In Malta Brucella melitensis, 
conveyed in goats’ milk, proved the causative oigamsm, but indistinguishable diseases 
of widespread geographical distribution may be caused by the bovme and porcine 
strains of By aSortns 

Ai^tiology. — Undulant fever of capnne ongm is endemic in the Mediterranean 
basin, and has a widespread geographical distribution The indigenous population 
sometimes appears to have a certain immunity to the disease as m Malta, w here the 
Maltese, pnor to the boiling of goats’ milk by the garrison, were less affected than 
English soldiers and sailors All ages and both sexes appear equally susceptible, and 
in Malta, at least, the disease proved more prevalent m the dry summer months 
Bruce, m 1886, isolated Br, mebtensts from cases of undulant fever and experi- 
mentally reproduced the disease m monkeys Eighteen years later it was proved 
that infection was convened m goats’ milk The organism causes a bacteriffimia and 
ma> be isolated from the blood, bile, fa^es, unne and milk Primarily it is a disease 
of goats which, while themselves show'mg few symptoms, may yield a good quality 
milk containing large numbers of Br mebtensts Other varieties include the bovine 
and porcine strains of Br abortus, and are only distinguishable by agglutmm absorption 
tests The latter organism, which infects the chononic cells, causes contagious abor- 
tion of swine and cattle, and produces a disease m man indistinguishable from un- 
dulant fever, it has been reported from the United States, Europe, SouAem 
Rhodesia, South Africa, etc , is of bovine or poreme ongm, and is contracted from 
cow’s milk or contact with carcasses, infected animals or their excreta 

PathoJo^— The disease i$ essentially a bactenesmia and organisms maj be 
isolated from the blood, spleen and l>mph glands at necropsj The spleen is con- 
stantij enlarged, averaging about 20 oz in weight Sometimes the mesentenc glands 
appear swollen, but there is no ulceration of Peyer’s patches The liver, kidnejs 
and pulmonary bases show congestion, and occasionally broncho pneumonia and 
glomcrulo nephntis are found 

Symptoms — The mcubation period is about 14 dajs, but may last a longer or 
shorter period Monkej-s develop fever 5 da)*s after subcutaneous inoculation, and 
15 days after ingestion of infected matcnal Five clinical varieties are recogmsed 
(1) Ambulator) , (2) Undulant, (3) Intermittent , (4) Continuous , and (5) Malignant 

(1) Ambulatory or Mild — In some cases the symptoms are so slight that 
infected persons go on with their work as usual, m others there are slight fever 
and minor s)mptoms which disappear rapidly, serum tests alone mdicatmg infection 
Out of 525 dock hands examined by Shaw in Malta, 79 gave po'iitive agglutinin 
reictions, whilst 9 out of 22 of those spcaally tested showed the orgamsm «tlier in 
the blood or urmc or both Such cases constitute human earners 

(2) UNDULA^T OR ORDINARY — ^Thc onset IS generally insidious like typhoid, and 
the s>mptoms often resemble those seen in other fevers, but tlie temperature chart 
IS characteristic. Bouts of fever lasting 2 or 3 weeks alternate with penods of rcmis 
sion.jio producing the tjpical undulant fever chart Illness m the ordinary case 
lasts 3 to 4 months, tlie extremes being 3 weeks to 2 )ears The fever is often assoa- 
vicd with profuse sweating, lassitude, sccondaiy anamia, debility and transient painful 
swelling of the joints resembling rheumatic fever, but not responding to sahe^Htes 
Enlargement and tenderness of tiic spleen and hv er also occur, and neuralgic pains, 
cspeaaUv mvolvnng the intercostal and saatic nerve, arc common The tongue 
frcquenil) lias a central white fur, and anorexia, flatulence, abdonunal discoramrt 
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and constipation are often troublesome features The leucocyte count is 
normal, but there is a relatn e lymphocytosis , the urine may contain alburn m 
running a more or less chronic course, the remissions become more prolongeo, x 
febrile exacerbations less high, and recovery gradually ensues No patient shorn 
be regarded as comalescent, however, until the temperature and pulse n^e ow 
normal for at least a fortnight and all other symptoms have disappeared iNeunu , 
debility and aniemia may persist for a considerable period 

(3) Intermittent Type — ^There is a swinging temperature resembling 

tertian m^ana a normal morning temperature being succeeded by a sudden alte 
noon rise to 105® F or higher, accompanied by chilliness and a definite j 

evening the temperature falls again with drencmng sweats The condition is diner 
cntiated from malana by the absence of parasites r f m 

(4) Continuous Type — H ere there is continuous fe\cr for a period ox tro 
1 to 3 months 

(5) Malignant Type — ^T he patient is attached suddenly with high fever, se\er 

generalised pains, diarrhcea and vorrating Broncho pneumonia, cardiac ^ 

and a typhoidal state frequently develop, while hyperpyrexia may precede deatm 

Complications — ^These include bronchitis, broncho pneumonia, neuritis, psr 
otitis, orchitis in the male and masutis m the female Purpura and suppurati'C 
osteitis hate also been described Menorrhagia, abortion or premature labour may 
also result . 

Diagnosis —The differential diagnosis includes the enteric fevers, acute rneu 
matism, malana, kala azar, tuberculosis, subacute bacterial endocarditis, thoraoc 
iymphadenoma associated with the Pel-Ebstem syndrome, amabic abscess of 
liter and occult pjogenic infections Macroscopic agglutination reactions are oi 
great diagnostic talue after the first fortnight of fever, the serum bemg tested in an 
ascending senes of dilutions (1/25-1/1000) against dead Brucella suspensions Absorp* 
lion of agglutinin may be necessary to distuiguish infections with Br mektenttS 
Br abortus respectively Blood culture in liver infusion broth is often positite fof 
Br n eUtensu, and tlic penod of examination should extend over a fortnight before 
reporting the result as negative Br abortus is best grown m an atmosphere of 10 
cent carbon dioxide or, better still, 1 ml of suspected blood is inoculated into the 
pcntoneal caMty of a guinea pig culture from the peritoneal cavity bemg generally 
posiuic m about a week and from the spleen at a later date Burnet’s intradermal 
test IS frequently positive , it is characterised by the development of localised redness 
and tedema some 6 hours after inoculation, the reaction lastmg 1 to 2 days 

Prognosis —Mortality rates of from 2 to 9 per cent have been recorded Death 
ccncrally results m malignant cases during the first 3 weeks of fever At any tim®» 
however, fatal recrudescence may occur, a typhoidal state, broncho pneumonia, 
cardiac failure and hyperpjrcxia being grave signs Chrome cases may present great 
debiht) , emaaatton, ansmia and neuritis 

Treatment— PRoniYLVcnc— Laboratory workers should be very careful m 
handling Brucella cultures for, as in tularaemia, infecUon is easily acquired Adequate 
lioding of goats nulk rendera u safe, but its prohibiUon in endermc centres and tb® 
deslruaion of infected animab are more effective Cream and cheese may also convey 
infection In the case of Dr abortus the disease may arise from cows’ milk or the 
carcasses or excreta of bovines and pornnes 

CcRATiVT — (^rcful nursmg and a nourishing dietary which should include mdh 
puddinj,*, eggs, fish, fruit juice, jeast and other vitamm-contaimnc foods arc dcsif' 

able Cool spongirg IS indicated whenever the temperature exceeds 103® r Specific 

therapy is still under trial Autogenous vacancs brucellin anti undulant fever 
serum and immune transfusion of compatible blood from a recovered case arc aU of 
doubtful value A course of sulphonamidc terminates the fever m some cases, but 
fccurrences arc frequent Recently the admioistraUon of small doses of sulphadiazme 
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or sulphamerazine combined Nvith blood transBision has been advocated. Cures are 
recorded following T.A.B. vaccine intravenously, commencing with 50 millions and 
working up to 250 millions, injections being given every fourth day. Promising 
results are now being reported following combined treatment with a full course of 
sulphadiazine and streptomj'dn. The course lasts for 10 days, 2-0 g. of streptomycm 
being given in divdded doses each day. Penicillin is ineffective. The best antibiotic 
seems to be clilortetracycline given in doses of 0-5^ g. 6-hourly for 10 days. This 
treatment quickly arrests the dinical attack but is likely to be followed by relapses, 
which require repetition of treatment. 

Various symptoms and complications, such as sleeplessness, headache, arthritis 
and orchitis, should be treated as they arise. 


PLAGUE 

Synonyms. — Oriental Plague ; Pest ; Black Death. 

Definition. — ^Plague is primarily a disease of rodents caused by the Posteurella 
pestis. Transrmtted to man by rat fleas, it runs a rapid course with high fever, and 
a marked tendency to septicemia and tender enlaigement of lymphatic glands. Mere 
rarely a pneumonic form develops. 

.Etiology. — Plague may occur anywhere; it is more common in subtropical 
regions, but towards the equator tends to die out. High temperatures and a dry 
atmosphere or high saturation deficiency reduce its inddence in the hot weather in 
India by Idlling the flea vector. It spread from Hong Kong to India, Egypt and 
Japan in 1896, and three years later to the Philippines and South America. People 
of any race, age or sex are susceptible. The pla^e bacillus, Posteurella pesiisy was 
isolated by Kitasato and Yersin in 1894. It is readily cultured, and is a short, Gram- 
negative rod showing bipolar staimng. Guinea-pigs and other laboratory animals 
are susceptible. Rat fleas, espedaliy Xenop^lia cneopis, which have fed on the blood 
of infected rodents such as the large grey rat (Rattus noroe^ais) and the smaller black 
rat (Ratius rattus), desert these animals Mtcr death and inoculate man by regurgitating 
P. pestis during act of biting and sucking blood. Epizootics in rats invariably 
precede human epidemics, and an extension of plague to man can be accurately fore- 
told 2 or 3 weeks beforehand from a rising curve of infection in the rat population. 
Pneumonic plague, on the other hand, is intensely infectious, being directly trans- 
mitted by droplet spray infection from person to person. Doctors and nurses often 
acquired the disease during the Manchurian epidemic. 

Pathology. — ^At the site of entrance, cspedally in resistant cases, plague bacilli 
may occasionally produce a primary veside. Generally the adjacent chain of lymph 
glands are acutely inflamed (primary bubo) while others are secondarily involved. 
Frequently bacilli enter the drculadon, producing v'arious degrees of septicjemia 
and in the most fulminating cases primary buboes may be absent altogether. The 
toxic substances elaborated by P. pestis also affect the endothelial lining of the blood 
vessels, gidng rise to congestion and haemorrhage in the mucous and serous mem- 
branes and skin, while the cardiac musde sho\ra fa^ degeneration and the right 
heart is dilated. On section the primary bubo shows intense congestion and haemor- 
rhage, with periglandular, gelatinous and hjemorrhagic cedema matting adjacent 
glands togctlicr. More distant glands, secondarily implicated, are congested and 
greyish red in colour. Badlli are numerous in the early stages and also often occur 
m tlie spleen and blood. The liver and Udneys are congested, showing cloudy swell- 
ing and fatty change, and fibrinous thrombi may be present in the Malpighian tufts. 
The spleen, which is two or three times its normal size, is hyperamiic and often 
hamorrhagic. The meninges arc very congested and hxmorrhages may occur In the 
brain. Pneumonic plague starts as a broacho-pneumonia, but later may involve the 
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entire lobe; pleural ecchymoses, congestion of the bronchial tree and mvohement 
of the bronchial glands are characteristic Win? 

Symptoms. — The incubation period vanes from 2 to 12 dajs, generalij 6 
1 to 4 da>s In severer infecuons there is a marked tendency toisar^ s^ti(» 
and m the types of pestis major a sudden onset with chill or ngors, irregul^ hign f » 
nausea, \omiting, cardiac weakness and great mental prostration is characte 
Splenomegaly and also hiemorrhagic rashes may occur, hence the ancient sjmonyi 
“ black death Nme chmcal types have been descnbed i. j ntal 

(1) Bubonic — ^Prodromata include backache, pams in the limbs, and me 
depression, but generally the onset is abrupt and the constitutional features 
The blurred speech, reeling gait and mental dullness may suggest alcoholic 
tion Examination reveals fever, injected conjunctive, rapid soft pulse, ^ , 

contains albumin and the blood count shows a moderate leucocytosis 
or third day a tender primary bubo appears, the affected group of glands ficmo ^ 
and inguinal=70 per cent , axiUary=20 per cent , submaxillary and cervical 
10 per cent ) rapidly swelling to the size of a hen’s egg or larger. Pam is 
and suppuration generally occurs during the second wee£ Death usually 
between the third and fifth day, with recoverj the symptoms gradually 
but convalescence tends to be protracted Secondary broncho-pneumoma may occur, 
and the sequela mclude sepsis, carbuncles, etc , 

(2) SEPTicffiMic — The disease is rapidly fatal , there may be splenomegalj ^ 
alight general enlargement of lymphatic glands, but no bubo Frontal headach * 
fever and voimtvng ate characteristic, but m the severest cases there may be ^ 
slight nse of temperature Cutaneous petechiae and melama may be noted 
diagnosis is made by a positive blood culture 

(3) Pneumonic — Chdl and a tapid nse of temperature occur at onset, foUo^^ 
by headache, dizziness, pams in the limbs, cloudmg of consaousness, pain and hgW 
ness m the chest, with cough and expectoration of a copious, sanguineous, 
sputum teemmg with plague bacilli Dyspnoea with cyanosis, crepitations 

areas of diminished resonance are found Cardiac failure is common and death almost 
invariably occurs within 4 days 

(4) Intestinal. — A rare form, descnbed by Wilm m the Hong Kong eptden^^ 

of 1896, as an intestinal disorder with vomiting, mcessant purging and liquid, offet*‘ 
sivc, bile stained stools often mixed with blood Buboes were absent, but pathologic** 
lesions were present in the intestine , 

(5) Cerebral. — I n this type, which may resemble cerebral malaria, the moot" 
hebetude charactcnsiic of ordinary bubonic plague progresses to debnum, convulsio'i* 
and coma. Definite plague meningitis has also been recorded, and may run a chronic 
course 

lb) Cellllo CuTANEOLS — Carbunclcs appear having a necrosed and ulceratt^ 
centre, with a hard edge surrounded by a red areola, sometimes covered with imnute 
v«iclcs The condition is disUnguished from coccal carbuncle by the demonstration 
of P peslu ^ 

(7) ^ KiCLLAR OR VARIOLOID — In this form the vesicles and pustules may be s® 
abundant as to Simula^ vanccHa P patu a readdy isolated from the vesicles 

(8) AJxCIsal or Tonsillar. — C ervical buboes may implicate the tonsils, 

Moicnt pbguc tonsillitis and pharyngitis, VMth secondary cervical adenitis, may oDSO 
from killing vermm with the teeth— a liabii of Indians in Ecuador „ 

(9) Ador^ve or Ambulatory (P«t« minor)— Such cases arc common m ^ 
epidemics bub^ develop and may suppurate or be absorbed without senou* 
indispostuon or fever, or the lymph glands may simply awcU and become pamful. 
associated with transient headache 

Complications. Acute bul^tc cases may develop plague septjcaimia or pn^^*' 
mon.a vnih fatal results, or after the fever has disap^rcd the local buboes 
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become indolent and take many weeks to heal. Broncho-pneumonia and septic 
complications such as subcutaneous abscess^, cellulitis, adenitis and parotitis some- 
times ensue. , ,. 0 . 

Diagnosis. — Bubonic plague early in an epidemic may need to be differentiated 
from climatic bubo, chancroid orsyphiUtic buboes, rat-bite fever and possibly tularmmia. 
Gland puncture reveals bipolar bacilli on culture or in smeare, the crucial test being 
transmission of plague to the white rat by smearing infective material on its skin. 
In pneumonic plague herpes is absent and the sputum is sanguinolcnt and \Yatery, 
not viscid and rusty as in pneumonia : furthermore it is teeming with plague bacilli. 
Septicemic plague is diagnosable only by positive hiemo-culture. 

Prognosis. — ^Pneumonic and pure septicemic plague have in the past been 
practically alirays fatal. In bubonic plague the mortality rate uas much higher in 
natives (75 to 80 per cent.) than in Europeans (25 to 30 per cent.) and axillar>' buboes 
were less favourable than inguinal ones. Positive hemo-culture is of serious signifi- 
cance, and Liston showed that where the bacilli exceed 40 per 1 ml. of blood, death 
almost invariably resulted. 

Modem chemotherapy is very effective in all forms of plague, including pneumonic. 
Treatment. — ^Prophylactic. — ^This consists essentially in the destmction of rats 
and fleas, in preventing their coming into contact with man, and in increasing indivi- 
dual resistance by Haffkine’s prophylactic vaccine, which gives an immunity lasting 
6 to 12 months or more. The building of ratproof houses and grain stores, rat destmc- 
tion by poisoning and trapping, fumigation of ships Nvith sulphur dioxide and hydro- 
cyanic and evacuation of infected villages and houses during epidemics are all 
important measures in controlling the sprwd of plague. Fleas are killed by a dust 
containing 10 per cent, of D.D.T.; this is best applied to rat runs by a pressure 
sprayer. 

Overalls, masks, caps and gloves should be worn by those dealing with plague 
cases. D.D.T. impregnated clothing reduces the risk of flea bite. 

Contacts of pneumonic cases should be isolated and watched. Successful chemo- 
prophylaxis has recently been achieved. Adults who have been in intimate contact 
with cases recdve 6 g. sulphadiazine daily for 3 days to 1 week after contact ; others 
may be given 3 g. daily for the same period. Contacts of bubonic cases should also 
receive chemoprophylactic treatment. 

Curative. — ^Bed rest, liquid diet and careful nursing arc essential. The buboes 
should be treated by hot fomentations, kaolin poultice or belladonna and glycerin 
applications with incision if suppuration occurs. Morphme may be necessary for 
the pain. Stimulants and cardiac tonics should be used early, and intravenous injec- 
tions of dextrose are of value. Specific treatment, with large doses of antiplague 
semm intravenously during the first 2 days has reduced the mortality. Favourable 
results ensue from treatment with sulphonamidcs, particularly sulphamerazine, sulpha- 
diazine and sulphatliiazole. Examples of dosage regimes are : sulphadiazine orally, 
4-0 g. immediately ; 2-0 g. after 4 hours ; 1*0 g. ev'erj’ 4 hours until temperature has 
been normal for 2 days. Some workers recommend continuing a dose of 0-5 g. 
4-hourly for up to 10 days. Sulphamerazine intravenously, 2*5 g. in 50 ml. of 
5 per cent, glucose solution at 8-hourly intervals for three doses, followed by tw’o 
further injections containing 1*5 g. each at 8-hourIy intervals and then 1*0 g. ordly 
every 8 hours. ^Vhea sulphonamidcs arc given, abundant fluids are administered, 
the urine is kept alkaline by the oral administration of bicarbonate of soda and citrates, 
and a careful record is kept of the urinary output during eacli 24 hours ; this should 
not be permitted to fall below 50 oz, 

^ Streptomycin is effective alone or in combination W'ith one of the above sulphon- 
mides. The foUo^ving regimes have been used successfully : 

(u) Streptomycin intramuscularly, 0*66 g. immediately; 0*33 g. every 4 hours 
night and day imtil the temperature has been normal for 1 or 2 da 5 *s, Veiy severe 
5 
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cases may be given 0-66 g. 4-hourly untU the temperature has been normal for 


(6) Streptomycin intramuscularly, 0 25 g. to 1-0 g. every 4 hours until tempem^r 
is normal. Sulphadiazine given orally concurrently, 4-0 g. immediately; 4-U g. 
4 hours later; 1.0 g. every 4 hours subsequently until the temperature has oee 
normal for 2 days. _ ^ • • • • tint 

Pruritus and urtiearia may occasionally complicate streptomycin injections, ou 
serious toxic effects have not oeen described. 

N. Hamilton Fairley. 


TULAR-^MIA 

Synonyms. — Dccr-fly Fever ; Pahvant Valley Fever ; Ohara’s Disease. 

Definition. — A plague-hke general infection of small rodents, hitherto confine 
to the United States, Japan and a district in Siberia; also recently in Nor\\ay,^i^' 
municable to man. The disease has the peculiarity, in which it resembles Malta 
fever, of being extremely infective to laboratory workers handling the causatne 
organism, Brucella tularcMis. 

Aetiology.— In 1911 M'Coy, during plague work among ground squirrels m 
California, discovered a plague-likc disease not due to Pasteurella pestis, and in 191* 
M'Coy and Chapin isolated the specific organism from the blood of infected aninws, 
and it was named Dacteriimi tuiarcnse. Subsequently the organism was found »n 
>arious rodents, and endemic centres of the infection have been recognised in many 
areas of North America. The first human case of infection appears to ha'O oecn 
reported by Pearsc in 1910, but bacteriological proof connecting it with 
NS'as provided by Francis subsequently. Where the infection is endemic among 
rodents, human cases arc not uncommon, and possibly some have recovered unrewg" 
nl^cd. The infection is conveyed from animal to animal by various blood-sucking 
parasites. The faiccs of infected bugs have been shown to be infective. Pollutea 
water has recently been thought to be a source of infection in Norway and U.SA. 
There is thus no difhcufty in understanding how endemic centres of infection afc 
kept up, and human infections in the field are readily understood. But it is difficult 
to explain the cases of infection in laboratory workers. It is suggested that a possi- 
bility is respiratory infection during the anasthetising of experimental animals, when 
coughing is not uncommon, and the bacillus is certainly contained in bronchial 
secretions, as well as the excreta generally. 'Phe question appears to be parallel to 
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Laboratory ^^o^kers studying the infecting agent have suddenly developed pyrexia, 
with marked malaise and often evidence of pneumonia or pleurisy. The temperature 
subsided at the end of 3 weeks The marked features of the majonty of the cases 
were the malaise, the recurrent nature of the fever and the prolonged inability to 
work Neuroglandular, oculoglandular, glandular and typhoid forms of the disease 
have been described 

Diagnosis. — In endemic areas, people handling rabbits and other rodents, who 
develop fe\er, with or without localismg signs of insect bites, should be under sus- 
piaon In this country, only laboratory workers are likely to be infected In either 
case, the diagnosis depends upon specific agglutination of Br. Utlarensts antigen Very 
definite agglutmations were noted towards the end of the second week after the 
commencement of the disease, and the litre rose rapidly and remained high during 
the long convalescence Br. tularemis can usually be obtained by inoculating rabbits 
or gumea-pigs mtrapentoneally with 1 or 2 ml of blood or other infected matenal 
Prognosis — ^The mortality rate vanes with the clinical type of mfection from 
about 4 per cent in the ulceroglandular form to 50 per cent m the typhoid vanety. 
These figures date from before the introduction of streptomycin and chlortetracycline 
Treatment. — ^\^anous antitulancmic sera hive been employed with doubtful 
results, but the use of streptom} cm and more recently of chlortetracycline has com- 
pletely altered the outlook m this disease Admmistntion of either of these antibiotics 
IS followed by rapid subsidence of fever, disappearance of constitutional symptoms 
and recover) 


GLANDERS 

Definition. — An infectious disease, occumng not infrequently in the horse and 
m the ass, occasionally transmitted to man, and chanctensed by the formation of 
granulomatous nodules m the nose (glanders), and in the subcutaneous tissues (farcy) 
^tiolo^. — The hactUus of glanders, or PJetffcrclla mallet, is a short rod, straight 
or slightly bent, of 3 to 4/x m length by 0 5 to 0 75/t in thickness It is non-motile, 
and possesses no flagella, nor does it form spores It can be cultivated on ordmary 
media at 37® C , but gives a more charactenstic growth on potato 

The bacillus stains somewhat faintly with the usual anihne dyes, so that a mordant, 
such as carbolic acid, is usually employed, but even when deeply stained there is a 
tendency to decolori'se rapidly The staining is markedly irregular, this irregularity 
being a diagnostically helpful point. It is Gram-negative 

Pathology. — ^The disease chief!) affects horses, mules and asses — the latter being 
the most susceptible Homed cattle are imratme, but goats and sheep are occasionally 
infected 

In the horse, mfection may take place through any abrasion of the skm, but most 
frequently through abrasion of the nasal mucous membrane from mfected water- 
troughs or feedmg-mangers The infection may be acute or chronic. In the acute 
form (glanders proper) there is fever and prostration, and m 2 or 3 days there occurs 
ulceration of the nasal mucosa v\ith a sero-purulent discharge, leadmg on to involve- 
ment of the lungs, and death walhm a few vieeks In the chrome form — farcy — there 
is imohement of the lymphatic system associated with the original site of entry. 
The l)'mph vessels become enlarged — fatty pipes — and irregular thickemngs — farcy 
buds — occur, which may soften and suppurate 

The disease may be latent, and can then only be diagnosed by the “ mallem ” 
test In the human being the infection is generally denved directly from the horse, 
and is therefore usually confined to those m close connection wath horses , but the 
disease has been contracted in the laboratory 

The toxtn of Pf mallet or mallem is an endotoxm, being dem ed from the bacterial 
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bodies, in Mhich respect it differe markedly from the toxins of tetanus *^5! 

bacilli One of its chief characteristics is its resistance, it being “P™? „ ^ 
standing temperatures of 120» C and prolonged storage with but litUe loss of stt^ 

It 13 prepared by growing cultures in gljcenn broth for 3 or 4 weeks | 

these by boiling or autoclatmg at 115° C Ihc cultures are then ^Uowedtosma 
and the supernatant fluid being decanted off, this is then filtered through a Ln 
land fitter 1 he resultant filtrate, to whidi one half of 1 per cent ot wrboi 
IS added, constitutes mallein It contains the soluble portions of the bactona, 
substances from the altered medium, and is a similar product to tuberculin 
used in doses of I ml to detect a glanders infection in the horse As the 
in a “ glandered " animal is severe, both locally and constitutionally, it is unsui 
for use in man yj 

Forms of tub Disease — ^Both glanders and farcy hate been known to occu 
man m acute and in chronic forma All forms are rare 

Symptoms — 1 Acute Glanmhs — The incubation period vanes, but is m 
cases 4 dajs At the site of infccuon in the nose there occurs an mfiammatory swe o 
surrounded bj mdema and lymphangitis, wth a papular eruption 
pustular In a few daj-s other and similar SK'cllmgs appear, which soften and ulce 
60 that the mucosa of the nose becomes generally infected, leadmg to 
mucopurulent discharge T,he whole nose swells, sometimes considerably * , 
ulceration extends deeply so as to imolvc the cartilage and bone The cervical 
nodes are usually enlarged and may soften, forming abscesses Constitutional 
toms arc present by this tune, and death, usually with pneumonia, occurs about 
middle of the second m eek 

2 Chronic Glanders —This form resembles closely the disease as seen m 

horse There is a chronic profuse coryza, associated with widely scattered nntscu^ 
and subcutaneous nodules Unless the nature of the disease is suspeacd, it may g 
undiagnosed for «ome time . 

3 Acute Farcy —This is the form of the disease resulting from accidental 
oculation of the skin A local lesion of a highly inflammatory land leads I 
to a spreading zone of lympliangitis, subcutaneous nodules (farcy buds) app^ ^ 
m the trad of the infection, softening and forming abscesses The patient becoiR 
scitrcly ill, with symptoms of a general infecuon, and the course of the disease 
of much the same duration as in acute glanders 

4 Chronic 1 arcy — This only differs from acute in that the “ buds " arc 3ss<?^, 
ated with much less inflammatory reaction, the constitutional symptoms are 
less 'ci-crc, and the course of the disease is much longer A few of the cases ha' 
extended o%cr 12 months 

Diagnosis —Acute glanders has been mistaken for small pox. owing to the 1^5 
ni-ss of the papulo pustular crupuon to the specific eruption of this disease ^ 
chronic forms arc at times mistaken for the other infective granulomata i, 

tuberculosis and actinomycosis) Dxact diagnosis turns upon bacteriological metb® 
direct or indirect 

ibe Uctmolo^^al Jta^inosu m man may be simple if a superfiaal swelling 
w litcJi may l>c opened Direct cultures may be made therefrom, preferably on 
and a rapid diagnosis made U may be, however, that weeks elapse before such o" 
opportunity occurs, or before some deeply situated swcllmg calls for operative int«' 
fcrcnce, in such cases serum rcaaions, such as the conTplement-fixation test 


3g,hit!i Jlion are indicated 


If maicrial containing I'/ naUrt be iniccted intrapenloncallv into a male 
pig turricficuon and tuppurauon occur in 2 or 3 days m the tunica vaginahs, 
XI e bacilli an be recovered Uiercfrom after about 6 days 

The utmost eaxe must be taken in nursing, 

ttrucuon of old dressings, etc. 
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The site of inoculation, if obvious, should be excised, and the underlying tissues 
should be treated drasticallj by strong antiseptics All abscesses should be opened 
promptly and efficiently dramed The general symptoms are met by treatment 
similar to that gnen m septicemia Experience i\ith chemotherapy and the 
antibiotics has been limited on account of the ranty of the disease, sulphadiazine 
■was thought to have some effect in six patients and tlie recovery of another ^\as 
attributed to streptomycin 

R Bodley Scott 


MELIOIDOSIS 

Definition — A fatal disease, resembling glanders in symptoms and pathology, 
caused by Pfetjferdla tohtimon^ it has been found m Burma, Bntish Malaya, Cochin 
Chma and Ceylon, and is pnmtinly a disease of rodents , the mode of human infection 
is unkno^vn 

Pathology — ^The characteristic lesions are small caseous nodules which sometimes 
coalesce, forming large honeycombed abscesses m the viscera The lungs, Jiver, 
spleen and, less commonly, the mtestines and kidneys may be implicated, while 
pustules and bull'E may im olve the skin Pf tvhitmon is readdy cultivated from these 
lesions as well as from the blood during the septicfemic stage, but the safety -pm like 
bipolar staining oreamsms are scanty in smears of the pus obtained from the nodules 

Symptoms — In severe cases the vomiting, purging and collapse may simulate 
cholera, and death from septicjcmia may occur m 3 days , other cases may show remit- 
tent and intermittent pyraaa for weeks and months The clinical picture \*anes with 
the organ predominantlj attacked, and accordmg to Stanton and Fletcher the cliniral 
types may resemble (1) plague , (2) broncho-pneumonia , (3) typhoid or malaria , 
(4) ii\er abscess , (5) mfective endocarditis or general tuberculosis , (6) pyelitis 

Diagnosis — ^This is always difficult climc^y, and is dependent on the cultivi- 
tion of the orgamsms from the blood, sputum, unne, cerebrospma! fluid or matenal 
pirated from the li\er or spleen Relatnely feu cases have been diagnosed dunng 

Treatment — Food should be protected from contamination by rats and other 
rodents In man tlie disease is almost imTinabl) fatal Autogenous lacanes are 
worth a trial, but neither vaccines nor anti sera possess protective power in infected 
ammals 


CHOLERA 

Defimtion — spcafic disease due to Koch^s comma vibno, characterised clinic- 
ally bj \nolcnt vomiting, painless diarrhcca with copious nce-water stools, dehydration, 
muscular cramps, aphonia, collapse and unnary suppression 

Etiology — Cholera exists endcraically in India, China and certain other Far 
Eastern countries In India Rogers demonstrated three mam endemic foci from 
which epidemics spread in the spnng and summer through mass movements of 
pdgnms who acquired tlie disease from mfected water War may lead to the spread 
of cholen and herding of people m famine and pnson camps also favours outbreaks 
Occasionally cholera has reached Europe People of different race sex and age are 
all susceptible 

The causative organism is Vibno cholera^ desenbed b} Koch (1883) The true 
cholera vibno (1) ferments mannose and sucrose but not arabmose, (2) docs not 
IiTmolvse goat s erythrocytes and (3) a^lutinates with O group 1 scrum The status 
of the hxmolvtic El Tor and Celebes strains of \nbno remains undecided Water 
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transmission U an important mode of spread. When the general water ^ 

comes infected, as in ‘the Hamburg epidemic (1892) a sudden ™desp^d ou*rf 
follow-s. If ^^ctl3 or other local water supplies are infected, cases appwr 
day in the locality so supplied. Flies also may disseminate the disease by 
inc food, milk, etc., with infected faces. Cholera vibrios ocwr m great numo 
in the rice-water stools, but disappear rapidly. Both the cholera “rivai«w 
the contact carrier lose their vibrios within a few days of the termination ot tne 
or contact with a cholera case. Chronic carriers, as in typhoid « 

and the actual cholera patient remains the main source of spread. 
said to be absent from the stools of the most virulent cases, and present in nu 
comalesccnt ones. , . ^ ^ 

Pathology. — After death rigor mortis sets in early. The blood is thick ' j 

The small intestines are collapsed and shrunken, the mucosa is denuded of its epit 
lining, congested and perhaps hsemorrhagic, and the Ijmphoid 
The stomach and hver are congested, and the gall-bladder distended with ^ 
thidc bile, difficult to expel — hence aWnce of bile in the intestine^ 'Hie 
show swelling, congestion and ccchymoses, the spleen is small and shrunken an 
lungs collapsed and dry.^ n • . tiBC 

'fhe cholera vibrio is readily isolated from the contents of the small intes 
and occasionally from the gall-bladder. The vibrios undergo disintegration - j 
surface epithelium, especially of Liebcrklihn’s glands, with liberation of a 
endotoxin. Denudation of intestinal epithelium, outpouring of fluid from the b* , 
vessels into the lumen of the bowel and absorption of toxin into the^ 
result. Toxamiia and fluid loss underlie the pathological findings and clinical pjcw • 
Diarrhcca and vomiting lead to chloride depletion, to decrease in blood volume m 
increased ^iscosity of the blood and to tissue dehydration. Biochemical 
lions show reduced blood chloride, diminished plasma alkahniw, phosphate rctcfiti 
and increased blood urea. A polycj'thwmla of 6 to 8 million reil corpuscles per 
and a Icuco^osis of from 15,000 to 30,000 per c.mm. are frequently found ; hiwnat 
crit estimations have shown an average loss in scrum of 35 per cent, in mild and up 
to 64 per cent, in set ere cases. Dehydration associated with increased viscosity o 
the blood frequently leads to cardiac and peripheral circulatory failure ; renal anoxi 
(conical i^chxmia) is probably the main basis of the anuria. 

Symptoms. — ''rhe incubation period is 2 to 5 days. 

live clinial types have been described. (1) Ambulatory cases. (2) Cho^erat^ 
dtoTThcra. (3) Cholerine : the patient suddenly develops severe abdominal P^‘^^ 
passes numerous fxculeni motions, then typical rice-water stools, followed by raPiU 
recoNcr^'. (4) Cholera sicca : the patient becomes rapidly collapsed and dies before 
the typical gastro-intcstinal features develop. (5) Cholera gravis i typical cholera, 
constituting 95 per cenL of the cases in most epidemics. Premonitory sv-mptonw are 
frequently al»em but occasionally there may be looseness of the bowels, headache, 
tnigasinc dbeomfort, nausea and possibly vomiting some 24 hours before tr^ 
choleraic dianhocca dcveloos. In the nr,l>nr.rv msv ^ 
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and becomes restless and exhausted The sUn is cold and wnnkled, the lips and lobes 
of the ear bluish, the face appears pinched, the conjunctive are injected, the eyeballs 
sunken and the \ oice husky and v eak Aphonia often supervenes The respirations 
become rapid, the blood pressure lowered, the penpheral veins depleted and collapsed 
and the pulse almost imperceptible Though the skm temperature is subnormal, 
in the rectum it may reach 101® to 104® F 

2 Algid or collapse stage In this stage the vomiting and purgmg lessen or 
cease, but symptoms of collapse increase Circulatory failure follows Despite this, 
the mind generally remains clear The cholera facies becomes even more accentuated, 
the skin cold, clammy and dusky, and cyanosis is marked The pulse, which is 
irregular and weak, may disappear completely at the wnst The systolic blood 
pressure may fall to 40 to 70 mm Hg Cardiac sounds are weak, and a friction rub, 
caused by dryness of the serous surfaces, may be heard over the pencardium and 
pleura Unnar> secretion is markedly decreased as a result of hypotension and de- 
hydration, and the scanty unne contains albumin and casts Unless the low blood 
pressure be maintained, oliguna may be replaced by anuna Death may occur within 
3 to 48 hours of the onset of these symptoms , peripheral circulatory failure and 
uremia are the most frequent causes About 50 per cent sumve this stage of collapse, 
and past) on to the stage of reaction 

3 Stage of reaction With recoaery, the temperature nses, the circulation and 
blood pressure improve, cyanosis decreases, the urmary secretion increases and the 
stools become faeculent and contain trices of bile Recoveiy may ensue within a 
week In less favourable cases, espeaallv when the collapse stage has been prolonged, 
a typhoid state may develop The face is flushed, the temperature nses, the pulse 
and respintions are accelcnted ind the tongue is dry and brow n , and eiy^hematous 
rashes may appear and low muttering delinum ensues The blood pressure in these 
cases maj be elevated above normal (ISO to 175 mm Hg) The causeof the syndrome 
IS beheied tobe absorption of cholen or other bactcnal toxin from the damaged bowel 
after the arculation has been restored Fatal cases may die with hyperpyrexia In 
other cases, despite circulatory recovery, urinary secretion is not re established, no 
unne or only a small quantitj of albuminous unne being passed Increased respira- 
tions Chcync-Stokcs breathing, hiccough, twitclung muscles, stupor, dehnum, con- 
vulsions and coma follow Death is due to renal aadosis and uncmia 

Polycj'th'cmia and leucocytosis liaie been noted under Pathology 

Complications and Sequelax — Cardio vascular collapse, renal acidosis and 
urvmia, and toxairaia producing a typhoidal state are common modes of death 
Despite the frequency of uremia, chrome ncphntis rarely follows cholera Complica- 
tions also include broncho pneumonia, cholecystitis, parotiUs and bed sores , and 
gangrene of the fingers, toes, ears, penis and scrotum ha\e been recorded Extreme 
local cyanosis may be mistaken for gangrene Lack of lacnmal secretion may lead 
to conjunctnatis, comeal ulceration and sloughing of the cornea Miscamage and 
premature deli\ ery arc not mfrtqucntlj caused by toxTmia, se^ ere purging and cramps 
m the abdommal muscles 

Diagnosis — \^hcn cholera is pre\*alcnt the only safe rule is to treat c\ery case 
of dnrrhcca as suspect unul proicd othcn\asc Laboratory confirmation m all atjpical 
cases should be sought 

Dunng an epidemic little difficult} will ansc, but m atypical and sporadic cases 
the diagnosis) will largclj be made on a positive stool culture Outbreaks of food 
poisoning (cholera nostras) due to oiganisms of the Salmonella group may be difTcr- 
cntiatcd d} the histoiy , the presence of bile m the stools and laboratoiy im esUgation 
In mushroom poisoning the history is important and particles of the fungus ma} 
be identified in the \ omitus or stools Malana, d}'scntciy , carl} tnchmosis and infec- 
tion with GastroJucut hoirtns ma\ occasional!} produce acute gastro intestinal features 
vsmcwlnt resembling cholera, laboratory investigations will clinch the diagnosis 
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In poisoning by arsenic or mercury pcr^oride, vomiting generally predomm^«, 
the stools contain bile and someumes blood, and there may be a marke 

taste in the mouth. . , . - „ 80 

Prognosis.— The mortality rate has varied m different epidemics from 30 t 
per cent., being most fatal at the start. Modem treatment has reduced it to about 
10 per cent Over 90 per cent, of cases admitted with a pressure abo 

mm. recover. Young children, pregnant women, aged and ^ ’ 

alcoholics and chronic nephritics do badly. A severe and prolonged rollapse sag , 
early anuria with uraimic symptoms and hyperpyrexia are unfavourabJe, out 
modem treatment these can often be avoidca. (See also Cholera Vaccmtion , ^ 
Treatment.— Prophylactic.— Personal prophylaxy is vital. ^ bmee cn 
vibrios originate in the first instance from patients with cholera, isolation 
patients in fiy-proofed wards, destruction of vomitus and excreta and s^^hsa 
soiled linen and clothing are most important measures. Milk must be ^ 
sterilised by boiling or chlorination and water and food adequately proterted ap 
pollution or contamination by flies. Cold meat, shell-fish, salads and raw fjnit s 
be avoided, and the hands invariably well washed in antiseptic solution before ^ 
Drinking vessels and eating utensils should be cleaned in boiling water and 
heat. Scrupulous care of the ice chest is essential. Houses should be fly-pt 
where possible. ^ ^ . . 

Cholera vaccination produces some degree of temporary immunity^ and w ' 
able in epidemics, provided virulent strains of vibrios have been u^d in 
facture of the vaccine. The vaccine contains 10,000 million vibrios per 
first dose h 0 5 ml , followed in 10 dajs’ time by 1*0 ml. A “ booster dose 
1 0 ml. should be given at least every 6 months if continued protection be 
In India, vaccines containing Inaba and Ogawa strains have yielded promising 
Immunity develops rapidly m from 4 to 10 days, and probably lasts 4 to 6 
The mortality rate in the vaccinated remains high, but is reported to be 
thirds that of the untnoeuUted. The value of cnoleraphage as a causal proP"5' j ' 
during an epidemic is undetermined, while its practical value in eliminating cnoicr* 


vibrios from wells and cisterns is also uncertain. 


and 


Curative, — Specific treatmenr resulting in the destruction of cholem 'dbrios an 
,.mn remains a therapeutic idc.vl yet to be achieved. Intestinal antiseptics have fai'^ 
Sulph^guanidlnc has been favourably repotted on when therapy is instituted^ ^ 
No unanimity of opinion exists in regard to bacteriophage, which is administer^ 
orally at short intervals in a dose of 4 ml. 

Apart from specific therapy, intravenous fluid medication and other 
have lowered the mortality from approximately 60 per cent, to 10 per cent. Th 
principles tmoUed arc designed to: (1) rest the small intestine; (2) replace flu‘“ 
and salts lost from the blood and (3) restore the acid — base equilibrium oi the bloo 
anil tissue fluids. By so doing circulatory failure, hjpochlorannia, renal acidosis an® 
ufxmia are prevented or combated. 
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gr 180, sodium chlonde gr 90, water 1 pint) to countemct acidosis and uremia 
During the collabsc stage 1 pint of (6) is first gi\cn, and then the total quantit) ns 
estimated from the specific gni\it> of the blood is made up with Rogers hjqiertonic 
saline solution (a) Thus a specific gravity of 1063 to 1064 calls for 3 pints, and 
between 1005 to 1070 for 4 to 6 pmts, the aim bemg to keep the figure below 1060 
Injections are repeated as often ns the specific gravity of the blood nses to or abo\ e 
1063, or the blood pressure falls to 70 mm Other solutions m use consist of isotonic 
saline, 5 per cent glucose, and a combined sodium chlonde (1 4 per cent.) and sodium 
bicarbonate (1 5 to 3 0 per cent ) solution The latter should be stenlised, either bj 
filtration or b> adding the sodium bicarbonate to the cooling salt solution after it 
hns been sterilised by heat It is not permissible to boil or autocIa\e sodium bicar- 
bonate, ns It is com erted into the tovic carbonate 

Fluid should be administered intravenously, either intcnmttently or bj continuous 
dnp The all important consideration is to restore and maintain blood volume bj 
isotonic saline injections, and if for nny renson isotonic saline cannot be injected into 
the veins it can be introduced intrastemallj or subcutaneouslj 

The pulse and blood pressure probably sene as the best indicator of blood fluid 
requirements A blood pressure below 70 mm , especially if there is associated 
cjamosis, restlessness, cramps and cold extremities, necessitates immediate transfusion 
wath isotonic saline solution The result is dramatic provided an adequate quantity 
of fluid be injected Profound collapse is relieved, the skin becomes warmer, ejanosis 
disappears and the pulse and blood pressure are markedly improved Injections 
should not be continued after the pulse and blood pressure have been restored 
Ca«cs of moderate seventy require 2 litres of fluid cverj 6 or 8 hours for 1 or 2 dajrs 
As much as 31 pmts m 4 days have been given in a severe case wath resultant recovery 
Special care should be taken (1) to avoid pvTogens m the water used for intravenous 
injection, (2) to see that the temperature of the injected fluid does not exceed 80® F 
(room icmpcrature m the tropics), if the rectal temperature be elevated The former 
prccautton is necessity to preienr ngors, and the htter to present iijperpjrexra 
In the reacUon stage, cold sponging is advisable whenever the temperature exceeds 
103* 1 Ihrcatcncd uncmia is treated bj alkaline dnrks injection of alk^me saline 
solutions per rectum and intravenously and dry cupping Hot packs should not be 
used Throughout this stage constant care is neccs'^arv, the chief lingers being hyper 
pvrcxia and renal failure In the treatment of hyperpyrexia cold sponging an ice 
cap to the head and cold sahne cncmata may be tned , if these fad the patient should 
be placed on a rush mattress, and covered by a sheet over which water is spnnkicd 
and on v\hich a fan play's to cause evaporation hen the blood pressure fails to nse 
repeated adrenaline injections arc said to be helpful 

As long as the renal function is depressed no increase m the diet should be made, 
and even after all acute symptoms have subsided the patient should be nursed m 
bed m the recumbent position for several days as fatal svneope may ensue if he sits 
up prcmaturclv \\ hen patients can tolerate food, the diet should at first be low m 
residue Broths, jellies, white of eggs, underdone minced meat and fannaccous foods 
reinforced by vatamma arc permitted 


N Hamilton Fairixy 
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maximum prevalence, occasionally in epidemic form, and also of its 
chiefly owing to respiratory complications; but the disease may also ocmr m 
warmer months. It is more prevalent m cities and industrial centres than m lu 
districts. In isolated communities the disease appears m epidemic form every / o 
years with high mortality. _ , r e v(c nhh a 

The heaviest incidence of whooping-cough is m the first 5_ yg a^ J>t me, 

dangerous tendency to attack children under 1 Most susceptible children m mtimai 
contact with it contract the disease. After 10 years of age attacks arc compara i y 
uncommon, but are by no means unknown in adults even in those over oU, an , 
some instances, over 80 years. The feetus m utero has been known to contract 
infection from its mother, as also may the new-born child. More females than ma 
are attacked. The frequency with which whooping-cough follows an attack ot meas 

is noteworthy. It may occasionally be a precursor of laryngeal diphthena. 

Infeaivity is greatest during the catarrhal and early paroxysmal stages; bu 
exact duration is variable. On rare occasions convalescents are said to have acte 


carriers of the disease for several months. . 

The infection is usually conveyed by the mucous droplets expelled by the coug • 
Since the bacillus can resist drying for several weeks the infection may lurk in roo® 
and fomites, but this is uncommon. One attack almost invariably confers lifelong 
immunity. ^ u v. 'll is 

Bacteriology. — ^The causative organism is llcmothilut Pertussi s or l"®. 
of Bordet and Gengou. This is a minute, slender rod closely allied to the bacilli o 
the influenza group It is Granisnegative, and only flourishes on artificial 
which contain blood or serum. It grows best at blood heat. The bacilli swarm > 
the larynx and on the ciliated epithelium of the air passages. Cultures are most 
easily obtained from the small pellets of viscid mucus which are expectorated at me 
end of a paroxysm of coughing. The blood of convalescents agglutinates the baciH** 
There are no post-mortem appearances which are distinctive, the changes founa 
after death being due to complications. Of these, congestion of the air-passages, 
bronchiolitis and broncho-pneumonia are the most common, and are accompanied 
by general acute vesicular emphysema. TTic tracheo-bronchial lymph glands are 
usually soft and swollen. 

The paroxysmal cough is attributed to hyperasthesia of the respiratory mucous 
membrane with heightened excitability of the vagus nerve. 

Symptoms. — ^The incub atio n period is difficult to fix with accuracy, owing m 
the insidious nature of the onset and the delayed appearance of the cnaractenstic 
whoop, but it is probably 13 to 15 days. Extremes of 3 days and over 3 weeks bat e 
been claimed. During a typ ica l att^ three stages may be recognised — catar rhal, 
paroxysmal a nd convalescent. 

Th e catarrhal stege l^tTfrom 7 d ays to a fortnight— it is febrile, and resembles 
a somewhaT severe respiratory^tarrh; but the cough^ s mor^troublesome and 
bronchitic signs ill-mark'^ Recognition of the dise^e at this, the most infectious, 
stage is difficult unless the patient is known to have been exposed to the infection. 
Suggestive signs towards the end of the period are a tendency of the cough to as sutne 
character, wit h g reater seventy at night, gl vingTis e nnmiaion of th ^ 
i^ and occasionally to re tching or vomiting. BactenoJogickr investigation 
^ plate and theuctection ofTymphocytosis will assist early diagnosis, 
vyhen the parox ysmal stage is reached the diseas^ig_unmigtalgh1e. Fever wu l 
usiwllyjiavc suDsideU; Tiut the cough occurs in p aro xysmarbouts. often sp ontaneous, 
buUrequcndy the result of ex tert^f sgmuiu such as exciteme^ draughtsT IfiSn^ 
gesuon of joouj)r_examinatio n ot th e throa^ Several paroxysms may occur in quick 
succession with longer or shorter intervening periods of freedom. The victim senses 
the cough impending, and may attempt to suppress it- If lying in bed a child will 
Bit up, or if about may run to mother or nurse. A brief, deep inspiration is followed 
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by a rapid succession of short coughs» with open mouth and protruded tongue, which 
are continued until the chest is almost emptied of air. The facejjecomes congested 
or livid, tlie superficial veins are enporged. and the ey es fill with tears. The eyeballs 
protrude, the skin is'Hthed^in sweat and suffocation appears imminent ; but relief " 
issu Hdenly allorded by rela gatj ^onhe la^geal spasm and the occurrence of t he 
whoop, a long-drawhr~cro\^g inspiration, ^ich refiTTs the lungs tyith air. The 
pafoi^im ien recurs, and may be repeated several times, leaving the child perspiring 
and exhausted. The bout often terminates with the discharge from the air-passages 
of a pellet of viscid, transparent mucus. A quantity of thin sticky secretion, which 
is sometimes blood-stained, may also flow from the mouth and nose. During the 
fits of coughing, which often last for 2 or 3 minutes, the child may famt or becom e 
convulsed and inse nsible . The contents 6t thc ^stomach a re o ttMi"^ ecte d. anT^ e 
urine ma-^e voi ded; in some instances incontinence o f faces occurs. Epistaxis 
is not uncommon in the more severe attacks. ^SuEconiunctivaT Haemorrhage may 
occur, and petechia appea r jn the skin of the eveliHs. root of th^eck a nd other p arts.. 
'Rar^^the membrana tympam is ruptured, and blood escapes from the ear. In 
infants asphyxia may occur. 

In the early paroxysmal stage the cough i s only occasional, but its frequency soon 
increases, and in a case of moderate severity from 15 to 20 paroxysms occur in the 
24 hours ; in some attacks, however, they are much more numerous. They are 
characteristically most frequent and most severe at night. 

Physical examination at this stage w'ill still reveal signs of diffuse bronchitis ; 
but this is now accompanied by a greater or less d^ree of acute emppysema ^d 
moderate abdominal distension is not uncommon. The forcible protrusion of me 
tongue over the lower incisor teeth often produces a shallow ulcer on the franum 
lingua. 

The duration of the paroxysmal stage is from 3 to 10 week s, and after this conval- 
escence begins,^ Whooping-cough is more prolonged in winter than in summer, 
and its duration is increased if complications ensue. After the whoop has ceased a 
fresh attack of respiratory catarrh may cause it to reappear ; but this should not be 
regarded as a relapse, it does not render the patient again infectious. 

A leucocytosis occurs even in tlie early catarrhal stage. The lymphocytes are 
increased out of proportion to the other cells; a typical count would be 15,000 to 
25,000 white cells per c.mm. with from 50 to 70 per cent, lymphocytes. (At the 
age of 6 months, in health, tlie proportion of lymphocytes is 57 per cent, and at 2 
years 53 per cent.) Myelocytes may also appear. The leucocytosis is increased after 
each paroxysm ol coughing, and the highest counts are found during convulsions. 
The supervention of pneumonia increases the polymorphonuclear cells. In contrast 
with odier infectious diseases the sedimentation rate in whooping-cough is usually 
retarded during the paroxysmal stage. 

Course. — ^Attacks vary in their severity and duration. During outbreaks abortive 
attacks, only recognised by bacteriological methods, are said to be common. Mild 
infections may run their whole course in a week or two, and the whoop may be absent, 
whilst severe ones may last several months. As mentioned above, the number of 
paroxysms in 24 hours is some measure of the severity. The danger of supervention 
of complications is proportional to the severity of the attack, 

\\Tien whooping-cough attacks the adult violent fits of coughing ivith a sense of 
impending suffocation but no whoop are common. Cyanosis, vomiting and even 
temporary attacks of unconsciousness may also supervene and subcutaneous ecchy- 
moses appear. The legs may become oedematous and muscle rupture may ensue 
from tlie violence of the cough, which retains its paroxysmal character and nocturnal 
severity. 

In infants, too, the whoop may be very imperfectly developed. 

Complications. — -These belong mainly to the paroxysmal stage — they are partly 
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mechanical and partly inflammatory in nature. The most serious are excessive 
vomitinc, pulmonary complications and convulsions. . . . 

When the paroxysms of coughing are frequent and severe, excessive vomiting 
may lead to great emaciation and exhaustion. Diarrhcea and ileo-coUtis may a 
occur, mainly in younger children, and during the summer months. ^ u " t 
Pulmonary complications are frequent, and are more common during the winter. 

A mild bronchitis with general, but temporary, acute emphysema is the rule, 
of but little moment. Capillary bronchitis or broncho-pneumonia, with pulmonary 
collapse which at times is massive, are much more serious. They usually occur a 
the height of the paroxysmal stage, and are responsible for two-thirds of the deat . 
In hospital practice their incidence is about 12 per cent. Interstitial emphysema o 
the lung may result from rupture of an air cell during coughing, but is only likely 
to be recognised when it overflows into the root of the neck and the connective tissue 
of the chest wall. Pneumothorax may complicate. Bronchiolectasis with_ pulmonary 
fibrosis is an occasional sequel of the disease. In the adult an asthmatic tendency 
may ensue. ^ . • ,i,« 

A single convulsion may prove of little importance, but convulsive states 
form of tchooptng-cottgh eclampsia constitute a deadly but rare complication, which 
is seen chiefly in infants and young children. The convulsions occur after prolonged 
paroxysms of coughing or as a terminal event, but on occasions they may precede 
a paroxysm or occur in the intervals. Their cause is much disputed. It is tempting 
to associate them with the encephalitis of other infectious diseases. K. Neubucreer 
attributed these and certain other nervous complications to air-embolisms whiw 
produces ischremic central necroses. Vascular spasm has also been suggested as the 
cause. The cerebrospinal fluid may be under tension with a slight increase in mono- 
nuclear cells. 

Coma or paralysis of variable duration and extent may follow convulsions. Trans- 
ient or permanent hemiplegia, aphasia, paralysis of ocular muscles, or dcfectt 
of sight, hearing and intelligence sometimes supervene ; and bulbar paralysis and 
polyneuritis have been recorded. 

The strain of the recurrent parexj-sms of coughing may induce dilatation of the 
right Ventricle of the heart, subconjunctival and even retinal hjcmorrhages and detach- 
ment, cutaneous petechitc, epistaxis, bleeding from the mouth or ears, hemoptysis 
and hxmorrhage on the surface or less commonly in the substance of the brain. 
Other results arc the appearance of hemire and prolapse of the rectum. 

True nephritis is rare, but transient albuminuria may appear. Glycosuria i^ 
occaslonalU’ found. 

An inflamed condition of the naso-pharynx may persist after the cough has 
subsided, and no other disease except measles has such a bad reputation as a fore- 
runner of tuberculosis. 

Diagnosis. — In the absence of known exposure to infection, diagnosis may be 
impossible until the whoop is heard ; but the significance of a refractory and paroxj'S- 
mal cough, worse at night and terminating in retching or vomiting, should not be 
overlooked. The disproportion between the violence of the cough and the accom- 
pan)ins ph)-6iC3l signs in the chest is also noteworthy. When bronclio-pneumonia 
docs supervene the whoop may cease. In infants the cough may be naroxv'smal and 
asphpiatmg, but the whoop not developed; in such cases, as also in adults when 
the whoop IS absent, the diagnosis may be cleared up bactcriolodcallv or by the 
occurrence of infection m contacts. 

Ulgmologlpl diag nosis . rnay be effected by post-nasal or laryngeal swabbing or, 
. r’ invisible droplets ejected during a bout of coughing on a 

mooihcvl Bordet-Gengou culture medium in a Petri dish, held 6 in. in front of the 
rownh. The medium consists of defibrinated blood-agar, human blood being used 
r«l<^rrnce. The growth should be recognisable in 4S to 72 hours as small glistening 
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colonics of minute o\ oid, Gram negate c rods, frequently paired More than one 
exposure may be necessary especially in infants A negate e result does not neces 
sanl> exclude whooping cough The bactenological method may also be applied 
to determine the cessation of mfcctivitj, tlirec negative results on succcssue dajs 
being accepted as saUsfactoiy 

The spasmodic cough of bronchial gland irritation, of adenoids, or that induced 
b} a foreign body m a bronchus, is apt to be paroxysmal, but the v-hoop is wantmg 
The same observation applies to the obstinately recurrent coughs of influenza and 
brondiiolectasis In children, larjngeal inflammation of catarrhal or of syphihtic 
ongin way induce parox-ysms of cough and Jaiyngeal spasms, but tlie tone of the 
cough at once indicates its larjngeal ongm Conversely, whooping cough in its 
early stages, if accompanied by an unusual amount of laryngeal catarrh, may be 
confused with the laryngitis of measles or of diphthena In adults the laryngeal crises 
of tabes or fits of coughing induced by thoracic aneury'sms intra thoraac growths 
or local laryngeal lesions occasionally suggest whoopmg-cough 

In the catarrhal stage the malaise, cough, pyrexia and slight fullness of the abdomen 
with perhaps some irregularity of tlie bowels, may arouse unfounded suspiaons of 
early general tuberculosis 

The leucocytosis of whooping cough, which is considerable m the early stages, 
may pro\*e of assistance m the diagnosis of the disease, especially if combined with 
sputa teeming with slender Gram negative orgamsms like influenza bacilh and a 
normal entliroate sedimentation rate The count should, of course, be compared 
with that normal for the cluld s age (see p 752) 

The presence of the subluigual ulcer is only to be expected after the masors ha> e 
appeared Occasionally it is seen in other conditions of persistent cough 

An authentic history of a prenous atta^ puts whoopmg-cough for ail practical 
purposes out of court, second attacks being excessi\ ely rare 

Prognosis — hooping cough is a much more senous malady among the families 
of the poor, and m those suffenng from malnutrition, nckets, tuberculosis or a pre 
disposition to chest troubles than it is to healthy, well fed children Apart from this 
age constitutes the most important prognostic factor Infants and children under 
3 years of nge suffer a considerable mortality, which for the first 12 months of life 
may be as high as 25 per cent The mortality decreases rapidly after the third year, 
and after 10 years of age is insignificant Pulmonary complications cause most of the 
deaths, occumng chiefly in the winter months In the summer, ileo colitis may 
come into prominence. 

Commlsions especially if repeated are of gra\e omen Death at times occurs 
suddenly from asphyxia due to sustained laryngeal spasm or from heart failure, 
intracranial hxmorrhage or, it is suggested air embolism When tuberculous lesions 
are present these may be stirred mto actiMty by the infection, and especial care is 
necessary 

A cautious prognosis should be gi\en with regard to paralytic sequels, smee m a 
number of cases these prove permanent 

Treatment — isolation should be enforced and trust^^olth^ attendants pro\ad ed 
Free ventilation with abundance ot trcsli air gives better results than confinement 
m a close room and the inhalation of medicated v’apours In the absence of fever, 
older patients may bt allowed up and out is much as possible provided isolation 
can be maintained In surtahJe weather continuous open air treatment may headapted 
even for those pauents who arc confined to their beds It is especially valuable m 
broncho pneumonia A light binder should support the abdomen and the clothing 
be loooC and not too heavv The diet must be light and digestible. . Dry solid food 
often induces roughinp Milk and cream form a valuable basis l\hen vomiting is 
pcnsistent it is a good rule to administer food m small quantities shortly after the 
paroxysms of coughing Overloading the stomach may aggravate the cough A 
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dtet of milk or whey may be considered in some instances. Orange juice vath glucose 
should be given freely , 

The bacillus is insensitive to penicillin, but both this and sulphonaniides may oe 
of use m some secondary complications Chloramphenicol gives satisfartory resu 
m some cases, but a number of instances of aplastic ansemia nave arisen from its 
m pertussis, and its continued employment is unjustifiable Some strains of tne 
organism are sensitive to streptomycm Chlortetracyclme has been effective in other 
cases Two other closely related antibiotics, acrosponn and polymyxin have alw 
been used with some successful results During the catarrhal stage simple expect- 
orant mixtures are sufficient, and later the paroxysms may be modified by such 
sedatives as belladonna, phenazone, bromofonn, phenobarbitone, paregoric, codeme 
and heroin, all of which have their advocates Tincture of belladonna in increasing 
doses (2 or 3 minims 4-hourly cautiously increased until the pupils are widely 
dilated) and phenazone are the most generally useful ; the latter may be given to 
a child m doses of gr 1 or 2 with small doses of potassium iodide and expectorants 
every 4 to 6 hours Ephedrme (one twelfth of a gram m mfancy to one-half 
for a child of 5 years m a simple hnctus) is also a good antispasraodic given 
times a day. Remarkable amelioration of the cough and vomiting may be efferted 
by the use of heavy doses of sodium bicarbonate, the unne being made and kept fuliy 
alkaline Vaccine treatment with the Bordet-Gengou baallus is still on its trial 
Its prophylactic is greater than its curative value Smooth, recent, virulent straiM 
are essential Spaced at monthly mtenrals three mjections are given, starting with 
5000 million organisms and rising to 10,000 million Horse, rabbit and bypcr~ 
immune human antisera have been used , there is some evidence that the last is of 
value if used early m infants under 1 year of age, but the other two do not appw 
to affect the course of the disease Attention should be paid to the condition of the 
nose and throat, and adenoids removed as soon as possible m convalescence, since 
they tend to maintain the cough As after-treatment, tomes and a chiuige to the sea 
side ate advisable 

Complications should be treated on general lines Obstinate vomiting needs 
careful feeding, and phenobarbitone onc-sixth to one-quarter gram three tunes a 
day, or intramuscular injections of soluble phenobarbitone Gastric lavage with 0 6 
per cent solution of sodium bicarbonate may help Asphyxial attacks are treated 
by pushing forward the lower jaw and applymg artificial respiration The mouth 
and pharynx should be cleared of mucus InhaUtion of 0* and CO, is said to be of 
good effect. Intubation has been practised in some very severe cases Convulsions 
call for the mustard bath or hot pack, with an enema of paraldehyde (1 to drachms) 
in ohve oil A whiff of chloroform may give relief, ancf sometimes lumbar puncture 
with free escape of cerebrospinal fluid is effective Broncho-pneumoma should be 
treated with sulphonanudes or the appropriate antibiotic Atelectasis requires similar 
treatment, followed by stimulant expectorants, brea thing exercises and postural 
drainage 

The injection of the serum of convalescents, on the same lines as m measles and 
in similar doses {q v ), has been advocated as a prophylactic but has nroved dis- 
appoinUng 

Although the infectivity of the paroxysmal stage, espeaally of its latter part, 
13 probleimtical, patients should be isolated for 5 weeks from the commence- 
ment of the whoop, provided the paroxysmal cough and whoop have ceased for 
a fortnight , or, belter, until the infecting organism has disappeared which 
may «cur after 3 weeks of illness, or a week or two later The quarantine 
SSrable contacts is 21 days Damfection of rooms and dothmg 

V R. Bodley Scott. 
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CHANCROID 

Synonyms —Soft Chancre, “ Ulcus MoUe ” and Ducrey’s Infecuon 
Definition — An acute locdised specific infectious disease due to the entrance of 
a micro organism {Heeinophtlus ducreyt) mto the tissues of skin or mucous membrane 
Etiology. — ^The infection is nearlj alwajs transmitted during sexual mtercourse 
Accidental infection is rare The disease is widespread throughout the i\orld but 
the incidence is highest m tropical countries In this country it is not aimmon and 
is limited, for the most part, to seaports It is foimd much more often m men than 
in women The figures of incidence in the Report of the Chief Medical Officer of 
the Ministry of Health show 389 new cases in males and 14 new cases in female 
m England and Wales during 1952 The total number, 403 cases, compares with 
19,659 cases of gonorrhcEa, the most prevalent venered disease It is generally 
regarded as a disease of the highly promiscuous and the unhjgiemc Sjinptoinle^s 
earners are known to exist 

Pathology. — The organism, H ducreyi or streptobaciUus of Ducrey, is a small, 
slender Gram-negative bacillus which is often seen m chain formation but may 
be found singly or in groups It may be difficult to find in smears from the open 
sores because of secondary mfection It is a fastidious organism and usually 
difficult to grow in culture, although in expert hands media contaimng defibnnated 
human or rabbit’s blood have given good results The microscopic picture of 
chancroid is said to be distinctive and biopsy to be a useful method of diagnosis 
Symptoms and Signs — ^The mcubation penod is short, namely, 3 to 5 days in 
most cases Occasionally it may be as short as 24 hours At tlie site of inoculation, 
which IS nearly alway’s on the genitalia, there first appears a small red painful papule 
or pustule which quickly breaks down to form an ulcer The ulcer is usually very 
painful and extends quite quickly by local tissue spread It may also ulcerate deeply 
and be very destructive It tends to be irregular m outline, with undermined edges 
and a narrow zone of bright red erythema at the spreading margin Surrounding 
tissue may show an erythematous blush The floor of the ulcer is covered with yellow- 
ish slough w Inch exudes pus The granulations bleed freely on manipulation The 
base of the sore is not indurated Occasionallv the granulations become exuberant 
and elevated above the surrounding surface, so called “ulcus molle elevatum ’* 
i^fulctplc sores are more common (ftan single sores, m contrast to primary sypfii/is 
from which the diagnosis must be made Auto inoculation is common In manv 
cases the regional inguinal lymiphatic glands beoime involved, after penods varying 
from 2 days up to 3 weeks from the appearance of the sore The adenitis is very 
painful and develops quickly The skm over the swclhng is reddened, the glands 
become matted together and soon suppurate with the formation of a large single 
abscess, the “ inflammatory bubo ” This is likely to break dovv-n on the surface of 
the skm to form a large chancroidal ulcer in the grom Painful lymaphangitis may 
also occur Otlier complications which have been desenbed mclude hiemorrhage 
from the ulcer, urethral stricture, urethral flstula, phimosis and spreadmg gangrene 
Diagnosis — ^Thc diagnosis is frequently made on clinical grounds, but it is 
important to try to find the organism by smear or by culture An intraUermal test, 
the 80 called “ Ito-Recnsticma ’ test, is performed by injecting a quantity (0 25 ml ) 
of a saline suspension of killed H ducreyt mto the skin The commercial vacane, 
dmclcos, which is made up into concentration of 450 millions of organisms tu 
the milhhtre, is usually used A positive result may be found after 24 to 4S hours 
and takes the form of an mflammatory papule of diameter 0 5 cm or larger, surroundetl 
b\ erythema of the skin A positive test is not to be expected until 7 days or more 
after the appearance of the sore Once the sensitivity has developed a positive test 
will be found ov cr a penod of y ears and perhaps always If the patient giv es a history 
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of an earlier genital sore, a positive result should therefore be interpreted with 

Treatment — ^Local treatment is likely to be ineffective although the 
of powdered iodoform is probably of some value The penetrating smell ot 
preparation is however, unpleasant to many patients The sulphonamide , 

effective remedies for the condition, but they usually have to be given tor pen 
which entail nsk of the effects of sensitisation, and they are not always 
producing cure Common practice is to give sulpha^iazole, or equivaknt, in 
dosage of 5 g daily for 10 to 14 days There is some evidence that H 
sensif»e to peniciJfin in tnlro but in vtto the drug appears to be of no ^luc 
the other hand, intramuscular injections of streptomycin have an excellent en 
Standard dosage has been 1 or 2 g daily for about 5 days, although in some 
administration has been continued for 2 weeks or more Both chloramphemcol an 
chlortetracydme given m the dosage of 0 3 g four times daily until healmg is co® 
plcte have been shown to be effective m the treatment of chancroid Oxytetra^^o 
has also been used successfully, employmg the same dosage for a period of 5 Q^y 
Most of the cases respond to sulphonamides or streptomycin and these are t 
remedies of choice because they will not suppress the early signs of syphilis ii tn 
patient is meubatmg that disease . 

When treatment is finished and the lesions have healed it is customary to 
the patient under observation for 3 months and to perform blood serolo^cal t« 
at monthly intervals because of the possibibty that sjphilis may have been contracts 
at the same time and that the primary lesion, with its longer incubation penod, may 
have appeared late and been obscured 

Ambrose KI^o 


bartonellosis 

Two clinical forms of Bartonellosis are now recognised namely, (1) Oroya fever 
in which there is a generalised infeaion with Bartonella banlh/ormis , and (2) Verruga 
perusiana m which there are local lesions in the skin 


OROYA FEVER 

Synonyms — La Maladie de Carnon , Carrion's Disease , Generalised Barton 
eUosis 

Defimtion — An acute mfccUous disease caused by Bartonella baalliformts cb^ 
aetensed by irregular remittent fever, headache, tenderness over the bones and a 
se\cre anarmia of megalocyuc type fataliura are frequent. 

Etiology —Oroya fever is linuted to valleys on the western slopes of the Peruvi^ 
Andes between 1800 and 9000 ft Both sexes are susccpuble and children may be 
attacked Camon (1885) inoculated himself from a verruga nodule and died oi 
Orop fe\cr a month later Barton (1909) found rod like organisms m the red cells 
m this disease, they were also numerous m the endothelial cells of the lymphatic 
glands, hver and spleen Noguchi (1926) cultured the organism and subsequently 
«pcnmentally infected monkejs the suscepuble animals developing a condiuon hke 
Oroya fever, the most resistant ones lesions of verruga peruviana only The disease 
IS most prevalent from January to AptJ uhen insect life is most plentiful Trans 
mission u probably by sand flics of the speaes Plilrbolomus Twgucht and P verrucarun 
Pathology —The skm is yellow, the lymphatic glands hver and spleen ate 
ei^gcd and the long l^nes filled wth red hyperplastic and megaloblasuc marroW 
i fic htw shoiTS fatty dcgcneratioD. the hver zonal necrosis w£le endothelial <xu 
hyperplasia is common Petechial hasmorrhages occur in the skm and serous sacs 
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The intra-cellular pigment descnbed in sections of the spleen, liver, etc , arises from 
the blood destruction associated wth acute bartonella infections 

Symptoms —The incubation period is about 3 weeks, the onset being fairly 
rapid, with malaise and headache Irregular remittent fever somewhat similar to 
paratyphoid, pains m the joints and tenderness over the long bones are charactenstic, 
while the spleen and lymph glands may be enlarged Gra\e ansmia of h'emolytic 
mcgalocytic type rapidly develops, in the severe cases the red cells falling as> low as 
1,000 000 per emm The colour index often ei^ceeds 1 0, and polychromatophilia, 
poikilocytosis, normoblasts, erythroblasts and even megaloblasts are evident m blood 
smears The indirect van den Bergh reaction shows hyperbilirubmsemia Unlike 
penucious anxmia it presents a marked leucotytosis with a shift to the left, m>eIo 
cytes and meta myelocytes being present, lymphoblasts, Tufk cell5 and the Rieder 
type of lymphocyte are also common (Monge and Weiss) Oedema of the legs, cardiac 
murmurs and retmal hsemorrhages may occur, while hiemorrhagic manifestations of 
the skin and gums, and coma with subnormal temperature are met with m severe 
cases The acute stage of the illness lasts some 2 weeks, and may either terminate 
fatally or pass on into the eruptive stage with chilblain like nodules, t e verruga 
peruviana 

Diagnose — ^The rod shaped bacilli are only demonstrable in the blood smears 
in severe infections, and Noguchi preferred cuUunng B bactlltformts for this reason 
The limited geographical distnbution and the rapid onset of a febrile megalocytic 
an'cmia are important features m diagnosis, but malana, paratyphoid, rheumatic 
fever and tuberculosis may need to be differentiated 

Prognosis — A great sanation in the intensity of the infection m different patients 
IS noted Mild cases recover, but m well established cases of Oroya fever the mortality 
rate is from 30 to 40 per cent 

Treatment — Prophylactic —Sand fly bites should be avoided by sleeping 
under netting having a 22 to the mch mesh, or ordinary mosquito nettmg which has 
been impregnated with DDT Other measures similar to those used to prevent 
phlebotomus fever (p 189) should be msbtuted 

Treatment is symptomatic, no specific remedy being available 

VERRUCA PERUVIANA 

Synonym — Localised Bartonellosis 

Definition. — ^This is the eruptive stage of Oroya fever m winch host resistance 
IS high , miliary and nodular lesions may result which show a marked tendency to 
ulceration and hxmorrhage 

/Etiology — ^The disease may be transmuted by local inoculation from monkey 
to monkc), and Noguchi has successfully cultured B bacxlhfortnis from the local 
lesions Only specially susceptible animals show the systemic manifestations associ- 
ated w itli Oroyi fever 

Pathology — ^Thc pathological lesion is a very ^ascular, infective granuloma show 
mg a marked tendency to ulceration and hemorrhage The endothelial lining of 
both lymphatics and capillanes proliferates Plasma cells and fibroblasts appear m 
an cedematous, delicate reticulum contaming numerous blood vessels around which 
angioblasts undergoing mitosis may accumulate , the late appearances may simulate 
fibrosarcoma 

Symptoms — ^Thc incubation period vanes from 2 to 5 weeks, when rheumatic 
like pains develop in tlie limbs and joints associated with moderate fever wluch 
generally subsides within a few days Subsequently an eruption of tubercles and 
nodules occurs 1 he miliary type of lesion commences as a red macule w hich gradu 
all) develops into a flat or pedunculated wart like structure about the size of a small 
pea , the lesions occur most frequently on the face and extensor surfaces of the arms 
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and lees but similar ones may involve the muojus membrane of 
phari&’and larynx, giving rise^o cough hoa^ness, 

the ™*(or type of lesion may attam the size of a chestnut,^ of the 

ulcerate, forming large, bleeding, fungatim massra B'tnated •" *= j; 

joints and appearing in successive crops. Little difficulty is expenenced in a g 
and fatal results are rare, though the disease may Iwt 2 to 3 months. . 

Treatment.— When the nodules ulcerate they should be dressed with antisepn 
and if they undergo necrosb or hemorrhage severely they may be exased. 

N. Hamilton Fairley. 


PNEUMOCOCCUS INFECTIONS 

LoQAit Pneumonia (see p. 1048). 

Broncho-Pneumonia (sec p. 1058). 

BOTULISM fsee p. 123). 

B. DISEASES CERTAINLY, OR ALMOST 
CERTAINLY, DUE TO FILTRABLE VIRUSES 

INTRODUCTION 

A number of human diseases, examples of which are smaI!-pox, rabi^ 
fever, chicken-pox, measles and epidemic poliomyelitis, are now known to be caus 
by ultra-microscopic viruses, and, arming from analogy, encephalitis lethargies 
thought to belong to the group, though proof b still lacking. 

As a rule, these viruses measure less than 250 mfx, and some of them 
much less. Particles less than 250 m/* cannot be resolved by ordinary microscope* 
though Barnard, bv the use of a short-wave ultra-violet light and lens systems 
quartz has resolved^ objects as minute as 75 m/i. Of recent years the physical char- 
acteristics of many viruses have been revealed and studied by means of the elertro 
microscope. Great diversity of size occurs amongst the viruses. With few cxceptionSi 
however, the viruses arc ultra-microscopic, and will pass through filters that t3i 
to pass the pathogenic bacteria. , . 

Though differing much in size and effects, most of the viruses have characteristic 
in common. Many of the diseases caused by fUtrable viruses in man and aninC^ 
arc highly infectious, ve^ minute doses of virus causing infection — an infection that 
spreads with great rapidity. Many of the virus diseases produce special intracellular 
bodies, termed inclusion bodies. These may be restricted to one particular tissue, 
or may be found in various tissues. They may occur in the cytoplasm or nuclei ot 
cells, or in both, and vary greatly in size. In some diseases the diagnosis can he 
made histologically by the recognition of these bodies, e g. the Negri bodies in rabies* 
The fact that the inclusion bodies have been seen to develop t» viUo in tissue-cultures 
suggests that the filtrable viruses are intracellular parasitra, in which respect they 
differ from the majority of bactena. 

Some of tlie virus dbeascs, such as yellow fever, dengue and papatad fever, at® 
insect-borne. 

No virus has been cultivated in vitro in the absence of growing celb, though 
many can be propagated m tissue cultures, and on account of this exception, many, 
if not the majority of workers, hold the opinion that plcuro-pneumonia is not a virus 
“«««• Generally speaking, therefore, viruses can only be propagated by aniiu^ 

Most of the viruses produce an active immunity which is very lasting, and iu 
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some of the diseases immune serum confers passive immumty In measles tlie injec- 
tion of immune serum will produce such a degree of passive immunity as to prevent 
an attack of measles in a contact, but such immunity is not lastmg If given about 
6 days after contact, a modified attack of measles of verj attenuated type will occur, 
subsequent to which permanent immumty ensues Work published by the Rockefeller 
Institute shovNS that fully mactivated yellow fever virus will not confer immunity 
Inactivated distemper virus ^vlll, however, immunise, and is indeed used as a prelim- 
inary measure in the prophylaxis of distemper, and mactivated virus also confers 
immunity m cattle plague, fov.1 plague, rabies, influenza (m mice), herpes and some 
other animal diseases 

jNIost of the filtrable viruses are resistant to gtycerme, especially at low tempera- 
ture, and remam unaltered for long periods m 50 per cent tiiereof at 4® C , whereas 
the lethal effect of gljcerm on bacteria generally is well known 

Complement fixation reactions between vims and antibody have been shown m 
many vmis infections, and flocculation has been shown m the case of vanola vims 
Ledingham has shown that homogeneous suspensions of the elementary corpuscle 
from vaccima and fowl-pox are agglutmated by the sera of convalescent animals, 
while normal semm has not this effect 

The following list compnses some of the human virus diseases under two headings 


1 

Small pox 

Chicken pox 

Mumps 

Yellow Fever 

Dengue Fev er 

Phlebotomus Fever 

Rift Valley Fei'er 

Lymphogranuloma Ingumale 

Common Cold 


Certain 

Herpes Febrilis 

Herpes Zoster 

Infectious Warts 

Acute Antenor Poliomyelitis 

Psittacosis 

Rabies 

Encephalitis (St Lotus Type) 

Influenza 

Measles 


2 Almost Certain 


Lncephahtis Lethargica 
Primary Atypical Pneumoma 
Epidemic Infective Hepatitis 


Molluscum Contagiosum 
Rubella 

Homologous Serum Hepatitis 


THE COMMON COLD 
Synonyms — Acute Corjza , Cold in the Head 

Deflmtion — An i nfl a mm atory process affectmg the upper respiratory tract m 
which the air smuses and tubes in connection therewith may also be mvolved 

Etiology — Colds are very common m the damp vanable weather of the autumn, 
ssmiter and spring in temperate climates Susceptibility to infection tends to dimmish 
with age, yet show's great variation amongst different mdividuals and even m the 
same individual under different conditions Both sporadic and epidemic forms are 
met with, and infection may spread through a comraumty with great rapidity 
Amongst important predisposmg causes are frequent changes of atmosphere, as by 
entcnng and leaving hot, stuffy, ill ventilated, crowded rooms, the presence of a 
focus of chrome infection in the upper respiratory tract, e g adenoids infected tonsils 
and chronic cranial sinusitis , structural anoniahes which mterfere ivith free ventila- 
tion of the no^sc, eg deflected septum and polypi , and chrome irritation of the mucosa 
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by™oVe,dus.orchem,c*.n^^^^^^^^ 


gcnK. 3 , but there ttould appear to be at least two factors A lUtraoK ^ 

fcsponsiblc, aided by other organisms which set up a sceondary mf^ct 
severally o^ together The infectlte agent .s alr-bome, and eptead is mosU« y , 
droplets expelled from the nose and naso-pharynx by sneezing, speafang, o g 
etc. The portal of entry is the nasal or pharyngeal mucosa and, 
yuncmal sac, mfechon devdops lomlly y- *= the rlsulU.g 


sac, infection <lc\elops locauy via tne suomu^uo I Z, resulting 

mg areas, all or one of \\hich may bear the brunt of the inflammati , . ^.^, 5 , 0 $ 

clinical picture being an acute rhinitis, sinusitis, pharyngitis, laryng i ^ ,„i,,hitant 8 


The secondary infection may be by organisms already present as •'“5'??' ’ “ 

on the inflamed mucosa, c g pneumococcus, SlKplococcus vtridans or ^ „ 

rlialis-, or pathogenic bactena generally conveyed by droplet, eg 
fluenza, Streplecoecus pyogenes, StaphyloccccM pyogenes It is impossiow 
dogmatic as to which signs and symptoms are consequent on the pnm y ‘ 
secondary infection respectively , it may be that variations m symptom 
degree of the accompanying toxaemia in different individuals in the same F ^ 
arc due to \ anations m the secondary infection It has been postulated that a , 
response to the virus may be responsible for the initial symptoms l^ca ‘ 
induces vasodilatation and oedema in the spongy submucous tissues and eng B 
of the mucosa, Mith outpouring of mucoid secretion, which soon becomes ^ 
purulent in character The ssselling may cause obstruction to 
cell, particularly m the ethmoid or sphenoid, or to the duct of the ironia 

.I..L* f «« rr,r,„ kp rpcnnofsibltt fof 3 'M3CUUW 


absorption of air behind such an obstruction may be responsible for a ' ^ 

hcadaciic”, or if the Eustachian tube is invohed to deafness and '' ^ed, 

air sinus is implicated m the inflammatory process and its opening is obstru 

IamI Mtn «n/l *' /l<a»pn<inn ” arp nrftnp tn fftllow fi_ 


local pam and distension headache ” are prone to follow usually 

Clinical Tcatures. — ^Ihc incubation period vanes considerably is tis . 


jenoQ vanes consiocraoiy , i-odl 
between 12 and 48 hours, it would appear to be shortened by chilling of ^ 
or exposure to wet TIic first symptom is often a stuffiness m the 8 t 

soon accompanied by a pricking sensation and snecaing, a profuse 
first mucoid but which within 12 hours becomes mucopurulent, may lead to 
tion of the antenor nares Taste and smell arc impaired Pharyngitis and _ 
arc common, and there may be some follicular exudate on the tonsils If 
mation spreads to the larynx, the xoicc becomes hoarse, and a tracheitis will i*' 
a painful imtating cough which may be paroxysmal, especially at night, and re 
sternal soreness bymptoms arc confined in the mam to the respiratory tract, t' 
siuutional disturbance is usually slight, though in some epidemics the tempera ^ 
may reach 102® P for 48 hours In such cases pam in the back and limbs Y'jie 
tense of exhaustion may be cxpcncnccd The catarrh slowly subsides, and 
patient is usually free from symptoms m from 4 to 7 days Immunity is shortln 
Complications and Sequels — ^^^hen these arise, they are most times 
quent on the tccondary infection Some sulTusion of the conjunctn® is comni® 
Herpes around the nostrils and on the lips may be extensne during the acute stag 
Suppuration m the accessorj sinuses or an acute oiuis media may occur Broncluti^ 
cspcCTally in those patients liable to that disease, may flare up and persist for a 
lime Iironclio<pncumonia ts ilic most tenous complication, and not a few 
pulmonary tul crculusu follow a “ neglected cold Routine radiological cxaiiuw 
lion of tlic lungs m patients suffenng from acute coryza sliows a proportion to b*' 
an area, or areas, of dimmisl ed transluccncy resembling those seen m pnmary 


pneumonia (see p 1056) As a rule there are no physical signs of pulmonary * 


a hdjuon and tfc sliadows complete]) disanpear, perhaps tlicy represent a fonO^ 
•' virus pncumrrnia ahl ough inhalation ol infected material from the upper rcsp‘f* 


s pncunurnia 

tory tract seems a more probable expbnauon 

Tteatincnt.--pROrnTLACTic— '^e avoidance of infection tn the community »' 
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well-nich impossible, but much may be done by efficient ventilation and fresh air, 
TOen knowngly exposed to infection, it is a good rule to keep^ the mouth shut as 
far as possible, and on leaving some individuals have faith in taking a pinch of snuff 
into each nostril. Stock anti-catarrh vaedne possibly has a prophylactic value in 
some seasons ; though the results of inoculation may appear encouraging through 
one inter, they may be disappointing the next, or vice versa. It can be expected to 
do nothing more than discourage secondary infection. 

General. — ^Though isolation is, in theory, admirable both for the protection of 
the patient and for limiting the spread of the disease, in practice it can be enforced 
but seldom. If there is much constitutional disturbance, if the patient suffers fron\ 
the frailty of old age, or active pulmonary disease, or diabetes mellitus, or subacute 
nephritis, or heart failure, the common cold must be taken seriously and the patient 
confined to bed until free from sjTnptoms for 48 hours. 

Treatment is entirely symptomatic. The antihistamine drugs are effective in 
reducing the discomfort of a cold in occasional patients, provided administration ia 
started nithin an hour of onset. Their general efficacy has not been established, but 
in those particularly susceptible, promethazine hydrochloride (Phenergan) 25 mg. 
three times daily is worth a trial. In the early stage stuffiness of the nose and throat 
may be relieved by inhalation for 10 minutes from a jug containing boiling water 
* pint and cold tvater pint (or a pint of boiling water allowed to stand for 7 minutes), 
r. benzoini co., min. 60, and menthol gr. 2. This should not be done just before 
he patient goes out of doors. A solution of 2 per cent, silver nitrate or colloidal 
ilver may be used as a spray. Amphetamine and ephedrine may give temporary 
elief to symptoms by shrinking the congested nasal mucosa ; they should not be 
ised to excess. Diaphoresis is encouraged by aspirin, Dover^s powder and a hot 
irink at bedtime. Drugs of the sulphonamide group should not be administered as 
i routine ; only when a pyogenic complication develops should the appropriate drug 
se given, and m full dose. 


MEASLES 

Synonym. — Morbilli, 

Definition. — ^A highly infectious specific fever, characterised by catarrh of tlie 
respirator)' passages, the presence of Koplik’s spots on the buccal and other mucous 
membranes, a distinctive widespread papufar eruption on the skin and a special 
liability to odtis and to pulmonary complications. 

/Etiology. — Measles is of i\orld-wiae distribution. Both sexes are equally liable. 
It is extremely infectious, and there is little evidence that natural immunity ever 
ocairs, but a temporary acti\e immunity without an overt attack may be acquired 
during epidemics. When introduced among unprotected communities it spreads 
with appalling rapidity to persons of all ages, and causes many deaths. More than 
half the attach of measles occur in the first 5 years of life, and seven-eighths of all 
cases occur in children under 10. There is a temporary passive immunity of the 
nei\-born child, possibly due to transmitted maternal immunity, which gradually 
wanes after the first 3 months, and infants under 6 months rarely take the disease. 
Early incidence is most pronounced in poor and crowded communities; among tlie 
middle classes it is delayed to school age or later. 

When measles occurs in a pregnant woman abortion or premature delivery often 
results, and the infant may also e.xhibit the rash, usually in the same stage as the 
mother {Congenital Measles). Congenital defects similar to those caused by rubella 
(9.0.) are known to have occurred, but less commonly. The disease is endemic in 
large cities, and cases are numerous from October to March. Epidemics recur with 
remarkable constanc)’ ever)* 2 years, and every tenth )ear an especial incidence is 
t^id to be noticeable. 
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The virus resides in the secretions ^ mr/ be'^present 5 dayi 

the rule, very intimate contaet is not i^ential. Inlectivi^ „oidlv declines. Only 
before the appearance of the rash, possibly J. .„a fomites do 


before the appearance of the rash, possiDiy longer, rnnms and fomites do 

rrareoe^Lsdointennedia™^ 


not retain it for more than a short period. There is no e 
milk or other articles of food. ^ disease has been repro- 

, Pnthology.-The causal “f « « “ secretions or tears. 


f. — ine causdi » ...... — - --- , . 

duecd in mJn and monkeys by^ inoculation Trprima''r^'™tbid change 


The infective agent can be cultivated in chick cmbtyM. * ‘‘^^11. resembling histio- 
is a generalised hyperplasia of lymphoid tisme m which ma y . ^ pneumonia 

cyti appear. In fatal cases the most stnking visceral Aange "mch P „ 
Secondary infections chieflv with “5 and the 

ulcerative laryngitis may be found._ The bronchial g „n,_jeuous Measles « 
lymphoid aggregations of the small intestine may be very conspicuous. 

prone to activate pre-existing t^erculous lesions. -..rt.entl, dav of infection, 

^ Itirtih/ihon. — ^The rash appears on the fourteenth aay , 


Symptoms.— incHfcattbn.— The rash appears on the fourteenth aay 
imetimes a day earlier or a day later, but it •I.'' P _ mnstant than 


sometimes a day earlier or a aay laier, oui “J'T;; mnstant than 

been injected with the semm of convalesoints. ^his interval is mor con^^^^^^„^ 
that which elapses bepvccn infection and the first catarrhal sympto • [pota- 
to the onset of fever and catarrh 9 or 10 days usually pass. I" has 

tion period is slightly febrile and a transitory_ feverish 

occurred even a few houis after exposure to infection (p°“'*“’'®' ‘ =,icit enlarge- 
A polynuclear leucocytosis is characteristic of the jncubation stage. ® | erupuofl- 
ment of the cervical.Mnguinal. axillary and other glands mav herald 
Kophk’s spots on the buccal mucosa may precede the rash by 2 or 3, someuro 
dajs. Prodromal rashes are not uncommon; a precocious macular ewp . 
commonest, but a punctate scarlatiniform erythema is the most impo . ’ ^sg^nal 
simulates scarlet fc% cr. It is apt to appear on the second day of invasion. Ah « 
rash miy also occur. ... . _ r...... »ind the 

This is signalised by catarrh of the respiratory tract, “[‘luo 
outbreak in the mouth of Koplik’s spots. It culminates m the appearance oi u* 
eruption. Sneezing, itnUting cough, ^vatc^y eyes and cohjunctival injection 
early signs. There is chilliness, and the temperature may reach 103 1'. oy n 


early signs. 1 here is emmness, ana xne lempcraxuic may icawi * • y _ of 
of the first day. Photophobia and sharp diarrhcca may occur. In the cariy 
imasion slight blotchiness of the skin about the mouth and nose may -gnof 

The cutaneous rash usually appears on the fourth day, and a deceptive ojoe 

symptoms and fall of temperature sometimes occur just before its outbreak, th 


instances laryngeal symptoms arc marked dunng the invasive stage, and 
suspicion of diphihcna ; exceptionally, catarrh is insignificant, and an attack oi 
simple lonsilhlis is simulated. ^ ^ isuaU? 

Koplik’s spots arc of great importance in the early diagnosis, since they arc u 
recognisable some 72 hours before the rash, with the appearance of which thw ^ 
disappear. Tlicy arc minute superficial specks of a Dluish»white tinge, and sn 
tendency to aggregate into small clusters or granular patches. Their 
is on the inner aspects of the checks, opposite the line of apposition of the molar tc 
but they may be more widely scattered oxer the buccal mucous membrane, 
inner surfaces of the lips and on tlic conjunctiva;. There is evidence that jgd 
occur on the mucosa of the colon. Sometimes they arc surrounded by ^”2*" jj(j 
arcolx. In addition, the mucous membrane of the mouth becomes congested 
dusky, and a decided blotchy exanthema may here precede the cutaneous 
I'fTtod of trupiion. — With the approacli of the rash the symptoms become 
sated. The tempera ture nscs sharply, it mav be to 104° or 1^^” P*- The h uf^^ 
rap'ration and- slight cyanosis may suggest broncho-pneumonia. Diarrh®**^ 
persist, and sometimes urinary irritation w noticeable,, 'ihc nasal and conjuncti 
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discharges become more purulent- The eruption makes its first appearance about tl lg 
’bfa^sTb'efiind and~beIow the ears, and liTthc circumoral repon ‘Rarely, it app^rs 
tirst on other parts, such as the buttocks, thighs or \sTists Tt spreads rapidly, some- 
times after a short hesitation, over the face, netd:, trunk and extremities, and is usually 
fully out on the fifth or sixth daj of the attad. Small brownish macules are the first 
elements, but they soon become papular, and show a tendency to fuse into groups 
with irregular sinuous outlmes Profuse eruptions may become confluent on the face* 
neck, back and extensor aspects of the limbs Petechial hasmorrhages in the rash ate 
not uncommon The skin is usually moist and exhales a peculiar musty smell 
Rarely, it is hot and dry Itchmg or burning sensations may accompany the rash 
The eruption fades in the order of its appearance, and usually disappears in the 
course of 2 or 3 days , but brownish staming may persist for some time, particularly 
on the back A fine branny desquamation speedily follows At its first appearance* 
the rash maj fail for a time to spread ; retrocession is also sometimes observed A 
badly developed and retarded rash is charactenstre of some severe attacks, and in 
asphjaaal states the rash may be cyanotic As the rash develops, the temperature 
continues to nse, reachmg its maximum with the climax of the eruption m froiA 
24 to 48 hours ^Vhen the rash begins to fade, the temperature falls more or less 
abruptly bj a cnsis which is rather prolonged 

The pulse-rate is mcreased in proportion to the fever, but the respiration is dis- 
proportionately rapid The catarrhal symptoms also reach their greatest intensity 
at the height of the eruption Headache, slight debnum, msomma and a feelmg of 
mtense wretchedness are charactenstic of this period The throat may be sore, the 
buccal mucous membrane show an intense catarrh and the glands at the angle of the 
jaw become tender The tongue at first is heavily coated, but before long red papilla 
are evident, and when peeling is complete a clean, red papillated tongue, \ety like 
that of scarlet fever, may often be seen Witli the crisis rapid amelioration of aiH 
syn^toms should occur 

The blood now shoivs a leucopenia with a high percentage of large lymphocytes 
All complications induce a polynuclear leucocytosis 

The unne presents the ordinary febrile characters Transitory albuminuria may 
occur Ehrlich’s diazo-reaction is nearly always present, and is most marked when 
the temperature begins to fall An acetone reaction is obtained in most cases 

Varieties — Attacks may be mild or severe Some of the mildest attacks are 
abortive, flie rash failing to appear, and only Koplik’s spots giving a clue to the disease 
Such attacks may also be seen after serum prophylaxis Severe attacks are classified 
as toxic, pulmoniry and hjemorrhagic The toxtc type includes those cases in which 
the patient may succumb during the eruptive penod ^vithout evident comphcation 
Ill-defined rashes, high fever, muscular tremor, dehnum, dyspnosa and circulatory 
failure are characteristic features In the pulmonary or suffocative type the infection 
falls wth especial stress upon the lungs The temperature is high, the respirations 
rapid and hissing, and the condition suggestive of slow asphyxia Consolidation of 
the lungs cannot be detected, but rhonchi are present everyivhere, accompanied by 
fine crepitations A stuporose condition may precede death or terminal convulsions 
may occur The true heanorrhagic type of measles is rare In this the patient may 
bleed from the mucous membranes w ith hiemorrhages into the skin and subcutaneous 
tissues Recoiery takes place in some instances Haemorrhage into the rash, and 
confined to it, has not a aery graae significance 

Complications — ^These are numerous, but those imolving the respiratory tract, 
the middle ear and the bowel are the most important 

Laryngitis may accompany the onset, deaclop avith the eruption or appear early 
m convalescence Arising m the maaisivc stage it may simulate laryngeal diphtheria 
Laryngitis is more common dunng the eruptive period, and may persist for some 
days — It maj be complicated by laryngeal ulceration, sometimes bj cedema of the 
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Se\crc 


glotus ; but necrosis of the “waSore us*^ susplciof 

bryngitis arising during convalescence shou d alwa^ but brohchiflllliaatitlUESA 


BronchUJiis often present aurmgtne =ui.u.- foroplicatiSST^d is a comroea 


rnrco;^r;.th%»i.ar cases 

are SS *ose S“’p'''Sry'bro?ch.Us “f tempera?uT^^^ 

S%g'r:KsTn«?At 

SpTd Tnlay clear up m a tveelt or 10 days tat often p^ for J„„s 


uiic quaiici 1 1 ultj i.goas. _ 

convalescence IS protracted , ^Mit>r.sc nf the lower lobe of a 

True lobar pneumonia is uncommon , Wsssn^cdlapsc-^be and 

ig has been Sescribcd, its ^set is suddei. ^ L"„'X%eSfenS oTthe brea* 


lung has been described, its onset is suoaen v..w. “‘‘“‘“'franKs rf the btia* 
ca-diac failure It is distinguished from pneumonia by f“ble s 
sounds, upward displacement of the diaphtam and dislo^on of nccutrrf 

the affected side Rarely mediastinal and Sderopyema osy 

Effusions into the-pleura have been nouced in some epidemics, and „ 

fdllSr 1 ibrosis of the lun g ajd bronchiec tasisp flen originate m the bronc 

, RhraroM Sthntis with pencardius, endocarditis and sometimes chorea has been 

r known to supervene on measles t« ^rh^ctic cluldrcr 

Blephantts and phlyctenular ulcers are common sequels In ^ 

tmense-coruu-ncuvius mayTHd to ulceration and gyn ^ 

The stomatuis of measles occasionally becomes ulcerative Very rarely a g** b 
ous inflammation (noma) ma y attack the lips, cheeks, vulva or other . ^ding 

coloured patch appears on the mucous membrane and quicUy '^‘aeratw, »>■ 
both m area and in depth A zone of inflammatory induration surrounds tne 
nnd a fetid odour is given off Noma is tcrnbly destructive both to solt par 
bone, and is very fatal It occurs in debilitated children, and is attnbuted to sew 
infcaion Vincent’s spirilla and fusiform baalli are often present. It is saiu 
sometimes due to the Klebs Lcefflcr baallus or to streptococci Pronouncca 

^”"otms^incdia v\as formerly a frequent and troublesome complication Its 
has been much reduced by prophylactic chemotherapy and is probably now nor 
2 5 per cent It may be catarrhal or suppurative , the suppurative form 
common m children, and is responsible for much chronic car disease i»i 
inflammation may occur, and deafness may result. mmoo 

Cutaneous eruptions of eczematous, impetigin ous o r pustular type arc com 
Sometimes they are widespread, and very resistant to treatment. ogatc* 

Enlargement and suppura tionj af the cervical glands, entero colitis _and 
arc rarer complications • - 


arc rarer complications . 

I nccphalo_mjclius.of a demyclmating type (see p 1411) may occur 
end of the first we^ w ith a course which is cither rapidly fatal or tends to spontan 


aplia^u. coroajir mental ^^>,.,. 1 . •, 
ascending form, has been known 
dii'eminated sclerosis *' 


itoms or co nvuls ions mny signalise its onset 


rccoiery Meningeal s^mniuiua w» 

* ital defect may eiSue but are rare My^itis, sometimes oi^ 


i known to occur in measles , alsoTymptoms pc 

Pa^yais of cxtra-o cular musc les, pap illmde ma and op 
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atrophy have all been encountered. The mortality of encephalomyelitis is about 
lO'per cent. . . 

Measles -was formerly thought to favour the a ctivation oLm herculousJo.ci hitherto 
latent in tlie bronchial glands or elsewhere. It seems more likely that the coincidence 
of measles with the active stage of a primary tuberculous complex is the real danger, 
and caseous broncho-pneumonia, miUary tuberculosis of the lungs, or general tuber- 
culosis vnth. menin^tis may follow immediately or occur after a quiescent period. 
Outbreaks of m^les often occur in close association with whooping-cough, diphtheria 
and scarlet fever, which have a very similar seasonal incidence. 

Relapse in measles is rare. Second attacks, although uncommon, undoubtedly 
occur, and some unfortunate individuals fail to acquire any lasting immunity. Fourth, 
and even seventh, attacks are known. 

Diagnosis. — In the prodromal stage, measles may be mistaken for ordinary’ naso- 
pharyngeal catarrh or even tonsillitis. If laryngitis is pronounced, and the child 
CTOupy, diphtheria may be simulated. Mastoid operations, excision of the tonsils 
and even of the appendix sometimes are performed precipitately before the true 
nature of the infection is recognised. Febnle symptoms and loss of weight during 
the incubation stage may be erroneously attributed to tuberculous infection. The 
prodromal scarlatiniform rash may lead to confusion with scarlet fever. These errors 
may be avoided by bearing in mind the possibility of measles, enquiring for exposure 
to infection, and particularly by a careful search for Koplik’s spots and shottiness 
of the posterior cervical glands. The pre-emptive fall of temperature and recession 
of the catarrhal symptoms before the appearance of the rash should be borne in mind, 
and not lead to premature relaxation of precautionary isolation. 

In the eruptive stage, the fevers with wWch measles may be confused are rubella, 
small-pox and perhaps typhus. 

Rubella is distinguished by the trivial nature and brerity of its prodromal symp- 
toms; the slightness or absence of catarrh and cough ; the insignificant fever; the 
absence of Koplik’s spots and of stomatitis ; and, especially, the presence of distinct 
and tender enlargement of the posterior cervical, mastoid and occipital glands. The 
rash of rubella is smaller, pinker and more discrete; but by fijsio'n a scarlatiniform 
stage may supervene. The patient never feels or appears so ill as in ordinary measles. 
A previous attack of measles generally excludes that disease. 

Small-pox may be heralded by a prodromal rash of morbilliform character, which 
may have a similar distribution to that of measles, save perhaps on the face. Catarrh, 
and true KopUk'a spots, however, are absent, and the onset is more abrupt, and more 
likely to be signalised by such symptoms as backache, acute shivering, vomiting and 
severe prostration. 

Measles may, on the other hand, be mistaken for the early eruptive stage of small- 
pox, for in both an illness for a few days may precede the appearance of a pronounced 
papular rash on the face and upper parts of the body. Catarrh, Koplik’s spots and 
distribution of the rash about the ears, circumoral region and margins of the hairy 
scalp are in favour of measles. The temperature, too, continues to rise until the 
maximum efflorescence, whilst that of small-pox is unique in that it begins to fall 
on the third day \vith the outbreak of the rash. As the rash develops, the shottiness 
of the small-pox papules and the peculiarities of their distribution and evolution 
become apparent. 

Typhus fever may be simulated by measles when the rash of the latter is receding 
and dusky, and lung complications are present ; but the rash of tj-phus rarely inv’acles 
thc face, which is aiwa5’s affected in measles. The Wcil-Felix reaction is a valuable 
indication of typhus. 

Septic rashes in scarlet fever arc often morbilliform; but their distribution does 
not conform to that of the measles rash. Scrum rashes, food rashes and dnt^ eruptions 
may assume a measly character; but these rashes often prove to be poljTnorphic 
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when the whole body is examined, as it should be, and, besides, other signs of measla 

Tte macular syphilidc is distinguished by the absence of tcspiratory caBrih and 
of Koplik’s spots. History of exposure to venereal infection, a chancre and tn 
panying throat symptoms afford a clue. The Wassermann twt is 

Prognosis. — In different epidemics the death-rate vanes greatly. M 
most fatal to infants and young children, 70 per cent, of the mortali^ o^ g 
children under 3 years of age. After the fourth year the death-rate « 1° • , .^2 
London Fever Hospitals the mortality rate was 5*6 per cent, for 
it had fallen to 0*38 per cent, and has since remained at this level. KicKets, 
culosis, congenital syphilis, malnutrition and chronic bowel complainte are u ^ , 

able factors, and the disease is more fatal among^ the poor. In the mIq s^on 0 
year the tendency to respiratory complicadons is more marked and the . 

IS nearly double that in the summer months, when entcro-colitis is more comm^ 
When the infection occurs in conjunction with whooping-cough or chronic , . 

the mortality is high. Diphtheria is apt to assume the laryTigeal form, an 
especially fatal complication. Considerable toxarmia with high 
muscular tremor and diarchcea point to a severe attack. Laryngitis, capillary 
chitis and broncho-pneumonia are serious. Cerebral symptoms, such as 
stupor or convulsions, are of bad augury. Remarkable recovery has been notice 
some cases of ascending myelitis. . 

Treatment.— Prophylactic.-— Measles is chiefly disseminated by schools. 1 
difficulty in controlline outbreaks of measles arises from the fact that it 
infectious, and the inactivity is present in virulent form for 4 or days 
rash appears. Notification and school closure have been tried with poor reS" • 
The best method is to make provision for the early recognition of suspicious sympto 
in contacts for a period covering the ninth to the sixteenth day after the 
of the first case. Exclusion of contacts from school has proved ineffective and 
tine is usually limited to children under the age of 6 years who have not bad ' 

In ward outbreaks children who have not had measles should be passively 1 ®* 
munised and, if possible, isolated, or, at all events, segregated in small group. 

Serum prophylaxis . — Intramuscular injection of the blood serum of healthy WR* 
valcscents from measles into susceptible contacts produces a passive immunity, 
lasts about a month. Injection dunng the first 5 or 6 days of the incubation 
prevents measles if the dose is adequate. Injection after the sixth and before tfi 
ninth day will modify the severity of attadi, and allow the development of an octss! 
immunity which is lasting. Dried convalescent serum is also effective. 

The dose is 2 ml. for each year of a child’s age to a maximum of 10 ml. ; 
is needed for adults or if the serum b injected late. In children under 3 yeaw o* 
age it is better to prevent the attadc altogether. The most potent serum is obt^n®“ 
from the sixth to the ninth day after defervescence. The donor must be free fro® 
syphilis, malaria and tuberculosis, and must not be incubating any other infection* 
disease. 


The serum of adults, presumed to have had measles at some previous time, ho* 
not recently, is of some value, but the dose should be doubled. If citrated wboic 
blood is substituted there may be danger of Rh sensitisation. A placental global® 
extract has been prepared for use in the same way but reactions are severe. 

If measles follows the subcutaneous injection of immune serum the rash fails to 
erupt at the site of injection; this is the Debri phenomenon. Immune serum does 
not blanch the developed rash. A disquieting feature is the occasional occurrence 01 
mfeepe hepatitis {homologous serum jaundue'i after the adminbtration of convalesc^ 
measles scrum, sometimes after so long an interval as 3 months. If obtainable, tb® 
use of pooled gamma globulin which represents a 25-fold concentration of the sera® 
and can be safely heated to 57* C. for 4 hours should prevent thb. The dose is 0 1 
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ml per pound of body-n eight This pooled globulin has proved quite as effective 
as com’alescent serum 

Systematic taking of temperatures and examination for Koplik’s sjpots and catarrh 
facilitate early detection of the disease The wilful exposure of children to measles 
IS unjustifiable, as the nature of the resulting attack can never be predicted. 

Sixteen days* quarantine from the date of last exposure to infection is usually 
deemed sufficient, but, owing to the tnvial nature of the prodromal symptoms, it is 
better, m the case of schools, if quarantme is imposed at all, to allow a period of 
3 weeks to elapse, especially if serum prophylaxis has been attempted Convalescent 
patients in the absence of complications are quite free from mfectivity at the end of a 
fortnight and possibly even a week from the appearance of the rash 

Curative — ^The patient must be confined to bed during the febnie, and also 
durmg the prodromal stage, if this is recogmsed in time The sick-room should be 
kept at a temperature of 60® to 65® F , and ventilation effected by means of open 
wmdows , an open fire is also an advantage The photophobia calls for screening 
from direct light Clothing should be light and consist of a flannel or woollen mght- 
dress ; this is sufficient to p^e^ ent chill, allows the respiratory muscles full play and 
encourages the evaporation of perspiration Strict attention should be paid to cleans- 
mg the mouth and teeth, and the regulation of the bowels Durmg the febnie stage 
the diet should be restneted to miUL, diluted if necessary with barley water Tea 
may be allow ed, and fruit juices or barley wrater given to assuage the thirst 

Twee a day dunng the febnie penod the patient should be washed with tepid 
water, but should the attack assume a toxieniic form, accompanied by high fever 
and delinum, cold sponging or the use of the cold pack is advisable 

Laryngitis in the early stage is relieved by steam and the use of a simple expectorant 
mixture, to which a sedative may be added The croupy symptoms usually subside 
without necessitating tracheotomy or mtubation The possibility of the presence of 
diphthena renders a bactenologi^ examination essentia 

Laryngitis which persists ^ter the eruption may be alleviated by the inhalation 
of compound tincture of benzom or lysol in the strength of 60 minims to the pint of 
boiling water The cough is reUeved by a simple linctus, or one contaming codeine 
or other sedative Late laryngitis if diphtheritic needs antitoxm Bronchitis and 
broncho-pneumoma call for prompt treatment Antibiotics, either pemcillm or aureo- 
mycin, should be prescribed immediately If the cough is dry and irritating, steam 
often relieves An expectorant mixture containing ipecacuanha and a small quantitj 
of potassium iodide is useful Sometimes a smgle mustard and linseed poultice gives 
great relief As the cough becomes looser, steam should be discarded and free 
ventilation arranged It is well to separate cases with broncho pneumonia from 
others, as the condition is believed to be infectious Treatment of the broncho- 
pneumonia of measles m the open air, where circumstances and weather permit, 
gives excellent results Oxygen is valuable where there is much respiratory distress 
and cyanosis 

Sulphadmudine given for 6 days from the appearance of the rash reduces the 
inadence of broncho-pneumoma and outis media to a tnvial figure 

Conjunctivitis should be treated by bathing the eyes with bone lotion and the 
application of bone ointment to the hds In severe cases, pemallin or drops of silver 
nitrate solution, gr 2 to the oz , should be instilled night and morning, or 2 to 10 
per cent solutions of silver protein used Should the cornea ulcerate, atropine drops 
should be employed and oculent hydrarg oxid applied Eye bandages are un- 
desirable 

Stomatitis usually subsides quickly , the mouth should be cleansed with a lotion 
containing chlorate of potash (gr 10 to 1 fi oz ) Ulceration due to Vmcent’s organ- 
isms should be treated with intramuscular penicillin The supervention of noma 
necessitates bacteriological exaimnation, the use of pemallin, neoarsphenamme or 
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when the nhole body is examined, as it should be, and, besides, other signs of measles 

The'moOT/or sypUUde is distinguished by the absence of “'! 

of Koplik's spots. History of exposure to venereal infection, a chancre and tlic scco 
panyine throat symptoms afford a clue. The Wasscrmann test is 

Prognosis. — In different epidemics the death-rate vanes greatly. • 

most fatal to infants and young children, 70 per cent, of the mortali^ the 

children under 3 years of age. After the fourth year the death-rate is 1°'^* , 
London Fever Hospitals the mortality rate was 5'6 per cent, for 1931-193Z; m 
it had fallen to 0 38 per cent, and has since remained at this level. Rickets, 
culosis, congenital syphilis, malnutrition and chronic bowel complainte are un ^ 
able factors, and the disease is more fatal among the poor. In the wld 
year the tendency to respiratory complications is more marked and the 
IS nearly double that in the summer months, when entcro-coUtis is rnore comn^^ 
When the infection occurs in conjunction with whooping-cough or chronic lung d 
the mortality is high. Diphtheria is apt to assume the laryngeal form, and 
especially fatal complication. Considerable toxarmia with high 
muscular tremor and diarrheea point to a severe attack. Laryngitis, capillary . 
chitis and broncho-pneumonia are serious. Cerebral symptoms, such as prolong ^ 
stupor or convulsions, are of bad augury. Remarkable recovery has been notice 
some cases of ascending myelitis. 

Treatment. — Prophylactic. — ^Measles is chiefly disseminated by schools, 
difficulty in controlling outbreaks of measles arises from the fact that it ** 
infectious, and the inactivity is present in virulent form for 4 or 5^ days 
rash appears. Notification and school closure have been tried with poor 
The best method is to make provision for the early recognition of suspicious syiopt 
in contacts for a period covering the ninth to the sixteenth day after the 
of the first case. Exclusion of contacts from school has proved ineffective and 
tine is usually limited to children under the age of 6 years who have not had ' 

In ward outbreaks children who have not had measles should be passively >®* 
munised and, if possible, isolated, or, at all events, segregated in small groups. 

Serum prophylaxis. — Intramuscular injection of the blood serum of healthy 
valescents from measles into susceptible contacts produces a passive immunity, , 
lasts about a month. Injection during the first 5 or 6 days of the incubation 
prevents measles if the dose is adequate. Injection after the sixth and before tp 
ninth day vsill modify the severity of attack, and allow the development of an 
immunity ivhich is lasting- Dried convalescent serum is also effective. 

The dose is 2 ml. for each year of a child’s age to a maximum of 10 ml.? 
is needed for adults or if the scrum is injected kte. In children under 3 yea^ 
age it IS better to prevent the attack altogether. The most potent serum is 
from the sixth to the ninth day after defervescence. The donor must be free ffo® 
s>*phi!i3, malaria and tuberculosis, and must not be incubating any other infectious 
disease. 

The serum of adults, presumed to have had measles at some previous time, hut 
not recently, is of some value, but the dose should be doubled. If citrated whole 
blood 13 substituted there may be danger of Rh sensitbation. A placental globulm 
extras has been prepared for use in the same way but reactions are severe. 

If measles follows the subcutaneous injection of immune serum the rash fai^ to 


erupt at the site of injection; this is Debr^ phenomenon. Immune serum docs 
not blanch the developed rash. A disquieUng feature is the occasional occurrence oi 
infective hepatitis {homologous serum jaundue) after the administration of convalesced 
tncaslcs scrum, sometimes after so long an interval as 3 months. If obtainable, the 
use of pooled gamma globulin which represents a ZS-fold concentration of the seru® 
and can be safely heated to 57* C. for 4 hours should prevent this. The dose is 0-1 
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ml. per pound of body-weight. This pooled globulin has proved quite as effective 
as convalescent serum. 

Systematic taking of temperatures and examination for Koplik’s spots and catarrh 
facilitate early detection of the disease. The wilful exposure of chil(^en to measles 
is unjustifiable, as the nature of the resulting attack can never be predicted.^ 

Sixteen days’ quarantine from the date of last exposure to infection is usually 
deemed sufficient, but, owing to the trivial nature of the prodromal symptoms, it is 
better, in the case of schools, if quarantine is imposed at all, to allow a period of 
3 weeks to elapse, especially if serum prophylaxis has been attempted. Convalescent 
patients in the absence of complications are quite free from infectivity at the end of a 
fortnight and possibly even a week from the appearance of the rash. 

Curative. — ^The patient must be confined to bed during the febrile, and also 
during the prodromal stage, if this is recognised in time. The sick-room should be 
kept at a temperature of 60° to 65° F., and ventilation effected by means of open 
windows; an open fire is also an advantage. The photophobia cmls for screening 
from direct light. Clothing should be light and consist of a flannel or woollen night- 
dress ; this is suffident to prevent chill, allom the respiratory muscles full play and 
encourages the evaporation of perspiration. Strict attention should be paid to deans- 
ing the mouth and teeth, and the regulation of the bowels. During the febrile stage 
the diet should be restricted to miU:, diluted if necessary with barley water. Tea 
may be allowed, and fruit juices or barley water given to assuage the thirst. 

Twice a day during the febrile period the patient should be washed with tepid 
water ; but should the attack assume a toxasmic form, accompanied by high fever 
and delirium, cold sponging or the use of the a>ld pack is advisable. 

Laryngitis in the early stage is relieved by steam and the use of a simple expectorant 
mixture, to wliich a sedative may be added. The croupy symptoms usually subside 
without necessitating trachwtomy or intubation. The possibility of the presence of 
diphtheria renders a bacteriological examination essential. 

Laryngitis which persists juter the eruption may be alleviated by the inhalation 
of compound tincture of benzoin or lyso! in the strength of 60 minims to the pint of 
boiling water. ^ The cough is relieved by a simple linctus, or one containing codeine 
or other sedative. Late larj'ngitis if diphtheritic needs antitoxin. Bronchitis and 
brondio-pneumonia call for prompt treatment. Antibiotics, either penicillin or aureo- 
mydn, should be prescribed immediately. If the cough is dry and irritating, steam 
often relieves. An expectorant mixture containing ipecacuanha and a small quantity 
of potassium iodide is useful. Sometimes a single mustard and linseed poultice gives 
great relief. As the cough becomes looser, steam should be discarded and free 
ventilation arranged. It is well to separate cases with broncho-pneumonia from 
otiiers, as the condition is believed to be infectious. Treatment of tiie broncho- 
pneumonia of merles in the open air, where drcumstances and weather permit, 
gives excellent results. Oxygen is valuable where there is much respiratory distress 
and cyanosis. 

Sulphadimidine given for 6 days from the appearance of the rash reduces the 
inddence of broncho-pneumonia and otitis media to a trivial figure. 

Conjunctidtis should be treated by bathing the ejes with boric lotion and the 
application of boric ointment to the lids. In se\xrc cases, penidllin or drops of silver 
nitrate solution, gr. 2 to the oz., should be instilled night and morning, or 2 to 10 
per cent, solutions of silver protein used. Should the cornea ulcerate, atropine drops 
should be employed and oculcnt hydrarg. oxid. applied. Eye bandages are un- 
desirable. 

Stomatitis usually subsides quickly; the moutli should be deansed with a lotion 
containing chlorate of potash (gr. 10 to 1 fl. oz.). Ulceration due to Vincent’s organ- 
isms should be treated^ with intramuscular penidllin. The supervention of noma 
necessitates bacteriological examination, tlie use of penidllin, neoarsphcnaminc or 
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the appropriate antitoxin and surgical interference in the way of cautensation or frK 
excision and local application of zinc peroxide paste or permangimate crystals, fcnteto- 
cohtis is managed on the same lines as infantile epidemic diarrhcea. 

Convulsions and encephalomyelitis are neated by sedatives and lumbar puncture, 
repeated if the cerebrospinal fluid is under increased pressure. Intramuscular or 
intravenous injection of 10 ml. of blood serum from a recently recovered case wiin 
this complication, if obtainable, seems worthy of a trial. , or dais 

In an uncomplicated case of measles the patient may be allowed up Z or ^ ) 

after the temperature subsides. Supervision should be exercised during me <» 
valescence of severe cases, and the possibility of later tuberculosis borne in * 
Ear discharges call for skilled treatment, as they may become chronic (see also direc- 
tions on p. 47). 


RUBELLA 

Synonyms. — German Measles, Rothcln. 

Rubella is quite distinct from ordinary measles and from scarlet fever. It pro- 
tects only against itself. Amongst the exanthemata it is distinguished by its^ long 
incubation period, its short invasive stage, its characteristic rash and adenitis, its 
benign course and the time of its seasonal prevalence. 

Etiology. — ^The infectivity is less than that of measles and of short dumtjon. 
Like measles it is infectious for a day or two before the eruption appears. Infcctioo 
is by droplet spray and is faalitatcd by close contact. There is no evidence that the 
disease is spread ^ fomites. Transmission through an intcrmediaiy cannot be con- 
sidered proved. TJie infective agent is presumed to be a filtrablc virus. 

Rubella is prevalent in the first halt of the year. Cases increase from Janut^ 
to a maximum in May and June or sometimes in August or September, A senes 
of local outbreaks usually occurs, determined by the aggregation of a number of 
unprotected young adults. A more or less pronounced epidemic vvavc occurs every 
third or fourth year. The maximum inddence is at a later age period than that or 
measles, but even the youngest infants have been known to take the disease. 
frequency much diminishes after the age of 30. Sex is without influence. 

The occurrence of rubella in the first 2 or 3 months of pregnancy is known to 
favour the incidence of cataract, heart malformation, deaf-mutism and other con- 
genital defects in the child. These may be multiple. The risk of a live child with 
congenital defects is about 25 per cent, and the frequency of stillbirth about the same 
when the mother contracts rubella within the first 3 months of pregnancy. Abortion, 
frequent in measles, is rare in rubella. 

Symptoms. — ^Thc incubation period, although variously stated to be from 7 to 22 
days, is usually 17 or 18 days. 

Premonitory symptoms are mild or altogether absent, but a short catarrhal stage 
usually occurs, the rash malung its appearanoi within 24 hours. Rarely a longer 
prodromal period of ill-dcfincd febrile illness o«nirs before eruption. The char- 
acteristic tender adenitis of the mastoid, ocdpital, cervical or other lymph glands 
can, more often than not, be detected for a day or two, exceptionally even a week or 
longer, before the appearance of the rash. 

The r«h has two suges. Macular, slightly papular and morbilliform in its 
progress, it frequently fuses and becomes scarlatiniform in its final stage. Discrete 
spow first appear on the face or neck; they invade the circumoral region and may 
Dc^found behind the cars and on the scalp. Sometimes they are first found on the 
wrists, chest, shoulders or even on the legs. They arc smaller than the papules of 
mcasltt, pale pink in colour and tend to cluster in smaller groups. The rash quickly 
extendi to the trunk and limbs and in most cases as quick^Iy fades. On the second 
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day the face is no longer spotty but appears diffusely erythematous (“ sunburnt ’ ) 
SomeUraes the outbreak of the eruption is halting in its progress The scarlatmiform 
stage IS not developed m all attacks , it is due to the fusion of the discrete elements, 
and IS generally best marked on the trunk, especially so on the back It becomes 
most apparent on the second day of the eruption The rash of rubella rarely lasts 
more than 72 hours and hardly stams the skin, thus contrasting uitli measles 

Stomatitis IS insignificant, and ICoplik’s spots ne\er occur The tonsils ma) be 
slighUy swollen and reddened, sometimes a foUicular exudate is present Some 
degree of pharyngeal catarrh is evident, and the tongue may be hghtly coated A 
fine \esiculation and congestion of the soft palate are often seen, and the orifices of 
Stenson’s ducts may be vividly injected Sometimes the gums are mjected and tender 
The conjunctive are pink and the eyes sbghtly suffused Photophobia is rare 

Fever is sbght, even when the rash is mtense Often there is no fever at all 
The pulse and respiration rates are only increased in proportion to the febrile dis- 
turbance 

A tender ademtis is very distinctive The mastoid and ocapital glanda may 
rapidly attam the size of peas , the postenor cervical glands are also enlarged, fre- 
quently too those m the axiUs and groins The enlarged glands are firm, tender 
and ^screte , they never suppurate As a rule resolution takes place rapidly when 
the rash subsides Particularly m children, the spleen may become palpably enlarged 
The unne presents no speaal characteristics 

As m ^e case of morbilh, a transitory polymorphonuclear leucocytosis occurs 
dunng the incubation penod, but a leucopema with a relative mcrease of l>mpho 
cytes is found m the eruptive stage Very distmctive is a high percentage of plasma 
cells, 15 to 20 per cent , on the founh and fifth days of the attack, when the neutrophils 
are at their low est 

Convalescence is remarkably speedy Slight furfuraceous desquamation may 
occur » 

Complications — Comphcations and sequels are, as a rule, absent When they 
do occur they are trivial and take the form oi mild recurrent sore tliroat, rheumatism, 
slight laryngitu, bronchial catarrh or transient albuminuria In some outbreaks 
benign polyarthritis has been a feature Otitis is very rare, and meningeal symptoms, 
encephalomyelitis, or polyneuntis, rarer still 

On occasions, epidemics of rubella of more severe type, approximating m symp 
toms and sequelre much more closely to measles, have been desenbed 

Diagnosis — ^The disease has a sumlant) to both measles and scarlet fever 
especially when the latter occurs la a mild form In addition, the rash of rubella 
must be disUngmshed from toxic and drug rashes, from the enipUon of secondary 
syphilis, from glandular fever and from certam skin diseases 

Measles is differentiated by the following points Its mcubation period is shorter, 
being 14 days from exposure to the nppearance of the rash, cough and catarrhal 
syTuptoms are marked, the mucous membrane of tlie mouth is inflamed and Koplik s 
spots are present The rash appears later, is darker, more persistent and stains 
Tl here is no late scarlatmiform stage Fever is more pronounced, prostration more 
evident and the mastoid and occipital glands are not especially enlarged Pulmonary 
comphcations are mucli more hkely to occur 

Rubella is often mistaken for scarlet fever Distmctive points in favour of tlie 
latter are the short mcubation penod, the occurrence of such miual symptoms 
as vomiting, marked fauaal inflammation, shivermg or severe headache flhe fever 
IS high at onset and the pulse disproportionately rapid The circumoral region is 
free from rash, and by the fourth day the tongue has peeled The occurrence of such 
sequelx as cervneal adeniUs and nephntis, also typical pmhole or lamellar desquama- 
tion, will clinch the diagnosis Even m the scarlatmiform stage of rubella, discrete 
measly elements may generally be detect^ about tlie advancmg edges of the rash 
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on the forearms, wnsts legs and ankles An eruptive fever which simulates measles 
at Its onset and scarlet fever later, is generally rubella Occasionally glandular Jcver 
(qv) resembles rubella i. r u ii 

Toxic, enema and drug rashes may bear a resemblance to the rash ot ruDeua, 
but, as a rule, these rashes are very irregular m their distribution and polymorphic 
in chararter The characteristic tender ocapital and mastoid glandular enlargement 
and slight catarrh of rubella are absent 

Of skin diseases, erythema scarlatmiforme and pitynasis rosea are sometimes 
mistaken for rubella T he first named bears a greater resemblance to scarlet 
unlike rubella it avoids the face, does not give nse to swelling of the mastoid and 
ocapital glands, and shows a great tendency to recur , 

ritynasis rosea, itself possibly an infective fever, is distinguished by a herald 
patch which precedes the general eruption, and the fact that the latter usually appears 
first on the upper part of the trunk The rash often shows commingled macular 
and ringed lesions The patches are slightly scaly and are decidedly larger and more 
persistent than the papules of rubella They desquamate m a characteristic maimer 
from their centres, wtuch are fawn coloured, towards the margms, which are sbghtly 
elevated, darker and ringed by a collarette of scales There is no catarrh and no 
conspicuous glandular enlargement about the head 

Secondary syphihdes bear a superfiaal resemblance to the rash of rubella, nut 
are distinguished by the presence of a pnmary sore, the characteristic throat and the 
conspicuous increase m sue, and shottiness of the glands m the vicinity of the chancre 
The Wasserinann reaction is positive 

The (*aul Bunnell reaction will disUnguish gbndular fever 
Prognosis —Recovery is the rule , second attacks are luiown, but not common, 
and relapse is very rare 

Treatment — Prophylactic — A& the mcubation period is long a quarantine of 
3 weeks is theoretically necessary for contacts, but is rarely imposed They should 
be supervised from the tenth to the twenty first day from exposure to infection 
Carly warning of the imminence of attack may be given by slight enlaigement and 
tenderness of the mastoid and occipital glands 

Special precautions against infection should be adopted m early pregnancy If 
convalescent serum or gamma globulin can be obtained serum prophylaxis should 
be attempted This protection lasts but a few weeks, so repetition is necessary m 
those still exposed to infection 

Curative — ^The patient should be isolated and preferably kept in bed until aU 
symptoms have subsided In 7 days, possibly sooner, mfecUvity has ceased, provided 
there IS no persistence of faucial, nasal, respiratory or other symptoms 


SMALL-POX 

Synonym — ^Vanola 

Definition — An acute, highly infectious specific fever, characterised by a definite 
incubation period and a penpherally distrdmted, deep seated, disfiguring eruption 
which passes through the stages of papule, vesicle, pustule and crust A pre erupuve, 
toxic or scptioEnuc, and an eruptive, or focal, phase are recognised 

Etiology — ^AIl races, both sexes and pereons of every age are susceptible if UC' 
protected by a previous attack, or by effiaent vacemauon This universal liability 
IS most evident when the disease is introduced for the ^t time into a new com 
munity , under such conditions it may deamate the population The present day 
madence m adults is accounted for by vaccmation m infancy, in endemic centres 
It w to, pnor to the mtroducuon of vaccinaUon, a disease of early childhood 

lor centuries endemic m Asia, smaU pox has at tunes been epidemic m every 
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civiUsed country, following trade routes and the channels of communication It is 
more severe in hot climates, but its virulence has always vaned greatly in different 
localities and different outbreaks Coloured races take it badly. Unlike scarlet fever 
and measles, it frequently attacks infants at the breast 

When small-po’c occurs during pregnancy, the disease in the motlier tends to 
assume a confluent or hcemorrhagic type and mfection of the fietus is common but 
not inevitable Abortion or premature delivery is to be expected in all severe attacks 
The feetus contracts the disease i« ntero^ usually during the pre eruptive (septicremic) 
stage m the mother, the incubation period being shortened Sometimes foetal infec- 
tion IS delayed and may even occur at the time of separation of the placenta Pew 
of the children survive , sometimes they show the rash or its scars at birth 

In temperate climes most outbreal^ of small pox occur during the winter and 
spnng, and die out with the commencement of summer In the tropics periods of 
drought predispose to epidemics Second attacks are rare Vaccination gives com- 
plete immunity for some years and partial immunity usually persists afterwards 
Complete natural immunity is very rare, as ako is a persistent susceptibility m which 
vaccination or a previous attack fails to protect 

Infection with small pox is, almost certainly, tlirough the respiratory tract, and 
be direct or indirect, i e by contact, which need not be very close, with a patient 
suffering from the disease or through the medium of objects infected by the sick 
person Intermedianes may carry the contagium m their clothing or in their hair 
The greater incidence in the neighbourhood of small pov hospitals suggests the 
possibility of aerial convection of the virus for considerable distances, perhaps exceed 
mg a mile, but the influence of human earners in these cases is hard to eliminate 
Bedding, clothing, rags and articles of merchandise, such as cotton, may retain their 
mfectivity for considerable penods of time, especially when stored Transmission 
b^ flies and domestic animals is regarded as a possibility 

With the exception of the ore eruptive stage of hsmorrhagic small pox, the 
mfectivity is slight at tlie time of the symptoms of onset, and is much greater w hen 
the eruption appears Infectivity in tlie early stages is, by some attnbuted to primary 
and unrecognised lesions in the respiratory tract It continues until all the scabs 
base separated The \irus is very resistant to desiccation and long persists in the 
dry crusts and seeds Crusts dned tn vacuo have been found infective after more 
than 2 years Corpses of those recently dead from small pox can transmit the disease 
Tramps are often responsible for the conveyance of mfection from one locality to 
another 

There is no doubt that small pox is due to a flltrable virus hlmute but character- 
istic, mtracellular bodies are foimd m the epithelial cells of the pocks of small pox 
and vaccmia, and also m the cornea of the rabbit, after scanfication with the virus 
of these diseases They are known as Guamten bodies and are aggregations of the 
elementary bodies ” of Paschen The elementary bodies of small pox and of its 
vanant vanola minor, are agglutmated by the sera of patients convalescent from 
either form of the disease 

Pathology — ^The cutaneous lesion of small pox lies in the deeper layers of the 
epidermis Vesiculation is due to serous exudation beuveen and mto the cells Locu- 
lation IS caused by vertical strands of the ruptured epithelial cells which radiate 
from the base of the pock The tenseness of the vesicle and tethering of the covering 
b) this reticulura cause the pock Co be umhilicated la malignant attacks, where 
the pocks are flaccid, and in the old and debilitated, umbilication is often absent 
with pustulation the fibres of the retiailum are destrojed and the pock becomes 
dome-shaped Multmucleated giant cells are formed in the prickle cell lajer The 
suppuration is attnbuted to secondary infection wath hnemolytic streptococci or wth 
staphylococa On mucous membranes the vesicles rupture almost as soon as formed 
and arc rapidly converted mto shallow erosions 
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The chief blood change is an initial leucopcnia, followed after the first week by a 
leucocytosis m which mononuclear cells preponderate Sewndary anjemia may D 
pronounced In malignant small-pox the presence of myelocytes and normoblasts 
with a thromboi^openia has led to an incorrect diagnosis of acute leukremia 

The post-mortem appearances are those usually found in acute infective proc^« 
The rash persists, the h\er is often much enlarged, the spleen swollen, and the lun^ 
broncho pneumonic Particular attention has been drawn to the presence ot loca 
necroses m the liter, testicles and bone marrow These are often infuiratea wiin 
mononuclear basophil cells Interstitial infiltrations of the kidneys also occur 

In IiJemorrhagic small-pox, petechial and purpunc htemorrhages are found m 
the sbn, mucous membranes, lungs and other viscera, sometimes also in the retro- 
peritoneal tissues and the roots of the mesenteries 

Symptoms — Unmodified or natural smatl-pox , Variola major. 

Period ^ xncuhatton — Taking the first symptoms of invasion, this is 
14 days Tne average period is 12, or counting to the appearance of the rash, 14 days 
Extremes of 5 to 23 days are mentioned but are rare With increasing virulenc* tiie 
incubation period tends to shorten In inoculated small-pox the generalised eruptWJ’ 
appears on the eighth to the eleventh day , 

Period of invasion — toxic or septtcamte stage — ^In a typical unmodified attack the 
invasive symptoms ate sudden and of great intensity The most prominent arc 
severe chills or rigors, marked pyrexia, severe frontal headache and mtense 
across the loins The temperature quickly reaches a maximum of 103'’ to 104 *■ 
and there is severe prostration Retching and vomiting may occur, parttculariy 
children Delirium, mental symptoms and even suicidal tendencies occasionalij 
accompany this stage With these severe s^ptoms are coupled more ordinary 
febrile manifestations, such as anorexia, thirst, coated tongue and disturbed 
The breath is offensive, the skm usually hot and dry but sometimes perspiring, an» 
the bowels constipated . 

There are, however, mild attadcs m which the symptoms of invasion are much 
less severe, and even m more severe attacks pam across the loins is by no mea^ 
constant Mdd invasive symptoms usually presage a mild course , with a severe 
invasion the attack is genendly, although not invariably, grave. 

Prodromal raihes belong to the toxic or sepiicannic stage, and may precede the 
proper eruption for 1 or 2 days, but they are not always present There arc W® 
types, one purely erythematous, the other petechial or hsemorrhagic with or without 
accompanying erythema The pure eiythemas are of a bright red or dusky-purphsh 
colour and may appear in the femoral trungles, the axillse or on the trunk, wheW 
they are often patchy and evanescent, or be limited to the bony prominences ana 
extensor surfaces of the limbs. They may suggest the rash of scarlet fever, or, less 
frequently, bear a superficial resemblance to that of measles The bsmorrhagic or 
petechial rash, which often has at first a dusky erythematous background, is 
charactenstic It appears m the groins, which are stippled with small petecbi»» 
invades the thighs for an inch or two and extends m an ili-defined manner on to the 
abdomen (bathing dratoers rash) Sometimes it extends towards the and 
be found on the back of the neck and flexures of the knees The petechial rasb» 
are persistent and mdicate a severe attock The erythemas are fugitive and of good 
prognostic import , the only exception is a very brilliant umversal cedematous ery- 
thema of face, trunk and limbs known as the astacmd, or lobster, rash which sometu^’^ 
ushers m hasmorrhagic small pox Later this may be replaced by hvjd sheets ot 
deep subcutaneous hiemorrhage ^ 

Pruptite or focal stage— Disinbution —On the third day the invasion is at its height 
and the focal enipUon should appear In malignant attacks it may erupt earlier 
It 13 not necessanly profuse , indeed, m mild and modified attacks it may be lumteit 
to a few lesions on the disul parts of the limbs and on the face Whether scanty ot 
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profuse, tl\c rash is centrifugal m distribution, appearing first on the forehead near 
the scalp, and on the temples, then on the backs of the wrists and hands, and a day 
later about the ankles and feet Its extension is rapid and symmetrical and its elements 
deeply seated in the skin, uniform in size and more or less circular In marked 
contrast to the prodromal petechial rash the full efflorescence is least profuse on the 
abdomen and groms, scanty on the chest, more evident on the back, especially across 
the shoulders, increasing as it descends the arms to thicken on the extensor aspects 
of the Nvnsts and hands Most profuse of all is the outbreak on the supraorbital, 
malar and nasal prominences of the face The rash reaches the lower extremities 
within 24 houra and here is most evident about the ankles and feet, where it may still 
be m the papular stage whilst that on the face has become vesicular Meantime the 
lesions multiply on tlie parts already affected, the eruption becoming thick on the 
face and perhaps on the scalp whilst still scanty on the parts mvolved later In 3 
days It will have attamed its full density and typical distribution, but tlic earliest 
lesions will be m a more advanced stage of development It is highly charactenstic 
of the focal eruption of small pox to avoid depressions, flexures and protected flexor 
surfaces such as the armpits, groms, flanks, orbital hollows, supraclavicular fossce 
and flexor aspects of the toes Abnormal irritation by bands of clothing, irntants, 
scratchmg, vaccmation or exposure to sun and weather may determine a profuse 
eruption on areas where, ordinanlj , pocks are scanty The pocks, too, tend to aggre- 
gate along prominent bones and tendons but may strangely avoid tlie prommences 
formed by the clavicles and the malleob 

Evolution and tnaturatton — On its first day the rash consists of small dull-red 
macuks Wthin 24 hours these become papules which feel shotty when pmeh^d 
up between the finger and thumb, on the face, hands or forearms On the third 
day many papules have become vesicles, but vesicuhtion may be recognised on the 
summits of the papules at an even earlier stage By xht fourth or fifth day the eruption 
IS completely vesicular and the toxemic symptoms and fever of onset may have sub- 
sided The vesicles, circular m outline, slowly mcrease m size and become surrounded 
by red areokE They arc now the size of split peas, greyish, and set in rather than 
on the skm Umbilication is evident and loculation is proved by failure to collapse 
when transfixed by a sterile needle The contents of the vesicles remam clear for 
24 hours only , they then become purulent, so that by fifth day pustules are evident 
on the face and by the eighth day are umversal With pustubtiniv the pocks so/rc* 
become flat-topped and lose their areolse ’ 

Reaccession of fever with constitutional symptoms and often delinum, the second 
ary suppurative fever, accompanies the process of suppuration or maturation A 
marked inflammatory cedema of the skin may now appear, causing the features to 
become swollen and expressionless and impedmg the movements of the hands and 
fingers Much tenderness and itching may accompany this oedema Suppuration 
destroys the loculation of the vesicles and also obliterates umbilication Adjacent 
lesions, particularly on the face and hands, may run together in the vesicular and 
pustular or even the papular stage — a process v hich produces the confluent rash, a 
sign of severe infection 

On the mnth and tenth day tlie pustules begin to desiccate, some first rupture 
or are tom by scratchmg, and collapse Brown or black crusts result which separate 
by the end of the thirteenth or fourteenth day, but where the skm is ver^ thick, as 
on the palms and soles, the dried up unruptured pustules may form deep seated 
** seeds *’ which may take weeks to work their way to uie surface and remain infectious 
for months 

To summarise the rash is papular on its first and second days, vesicular on 
the third and fourth , pustular on the fiftli and sixth and thereafter desiccating A 
rash wluch remains papular after the third day or is fully “vesicular by the second day 
IS unhkely to prove to be due to small-pox. 
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The cutaneous eruption is accompanied by an outcrop of greyish 
the conjunctive and mucous membranes of the mouth, tongu^ nose 
In severe cases the larynx, bronchi, gullet and even the stomach and small 
may also be affected. On the mucous membranes infiltrations and vesicles a e 
transformed into shallow ulcers. Vcsiculatlon may be observed on the palate,^ 
the lesions are still indeterminate on the skin. In ronsequence of 
eyelids, fauces and tongue become sore, the nose is obstructed and deglutitJ 
painful. Implication of the larynx will cause hoarseness or aphonia and even dange 
cedema. The mucous membranes of the vulva, vagina, prepuce and rectum do 


A mild generalised superficial adenitis is common and the spleen may •' 

The fever of invasion reaches its acme with the appearance of the r^h, ^hen 
falls, but not immediately. It is generally normal by the fifth day 
often before this. SmalT-pox thus differs from other eruptive fevers in that 
temperature falls during the appearance of the focal eruption. At this suge, in 
milder attacks with scanty rash, the patient may attempt to resume his ordina^ 
occupation, and, in modified cases, very little further febrile disturbance may ’ 
Ordinarily, however, the secondary suppurative fever now sets in and reaches i 
acme about the ninth or tenth day of the disease. Its duration in the more severe 
cases is from 10 days to a fortnight. In severe and confluent small-pox the remission 
of temperature in the vesicular stage may be absent. e f er 

The pulse and respirations are g,uickencd proportionately to the degree^ of 
present, out in grave attacks the respirations become more rapid, shallow and 
and the pulse accelerated and feeble. In mahgnant and hamorrhagic infections 
may occur from toxaimia within the first week. In the gravest c^es a subnon®^ 
temperature accompanies the toxic stage and death may result from circulatory faiiurcj 
even within the first 24 hours, the mind remaining clear. 

The urine is febrile in character. Some albumin may be present, and a diazo- 
reaction may be obtained. 

Owing to the depth of the lesions in the skin, depressed scars are left, the amount 
of pitting depending on the degree of destruction of the true skin. The pits show a 
rcadish staining which may persist for months. Some desquamation may accomp^y 
the separation of the crusts, particularly on the feet and hands. The hair often 
out freely. The nails may be shed. Convalescence is, in favourable cases, rapid 
and complete, but may be much delayed when sepsis has supervened. 

Varieties. — Small-pox may be severe, modified or naturally benign. 

Seiere of small-pox . — In addition to malignant or severely toxic attacks 
these include the confluent and the haemorrhagic varieties. Confluent small'p°^ 
distinguished from ducrete mall-pox by fusion of the lesions, particularly on the face 
and hands. The rash may fuse while still papular, but more commonly does so m 
the vesicular and pustular stages. In such cases the toxarmia is severe and the re^' 
Sion of symptoms before the stage of pustulation may be absent or ill-marked. 
Urium is common, and the secondary fever high. Inflammatory oedema is very marked, 
the features may become quite unrecognisable and the confluent pocks may form * 
continuous sheet of pus. Severe conjunctivitis, nasal obstruction, salivation, cough, 
aphonia and diarrhcea are common. Some patients pass into a tj’phoid condition* 
An offensive odour emanates from the body, circulatory failure is progressive and 
death may occur towards the end of the second week. 

Iltemorrhagk small-pox.— In the earliest and most malignant variety fPuTpvt<^ 
variolosa), the incubation penod may not exceed 7 or 8 davs. Purpuric flecks and 
patches often appear m the skin before the development of the eruption, but spots 
of crejish infiltration may already be appearing in the buccal and palatine mucosa 
and rapidly become pseudo-membranous and confluent. The cutaneous hsmorrbag^ 
are accompanied by subconjunctival haemorrhages, biematuria and bleeding from the 
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mucous membranes. Initial symptoms, in particular backache and prostration, are 
severe, and prodromal rashes common. The respiration is hurried and the breath 
sickeninglv fetid, but the temperature not necessarily ver)' high. Death naay occur 
before the* outbreak of the proper eruption gives a clue to the nature of the infection, 
but often towards the end careful inspection may detect a few papular elements of 
the focal rash, possibly lying in a prodromal erj'thema. 

In other cases the bleeding manifests itself later, and accompanies the focal erap- 
tion, in the form of petechia or of drcular spots betn'een the lesions and infiltrations 
of their bases staining their contents (Fario/n Juanorrliagica pmtulos^. The pocks 
are often badly developed, confluent and of a violaceous hue. Bruises form easily 
in the skin, and hsematuria, epistaxis, hxmaterocsis or uterine hemorrhage may add 
to the gravit)’ of the outlook. 

The mere presence of blood-stained contend in the vesicles, cspedally those on 
the legs, uathout hemorrhages into the bases of the pocks, or in the intervening skin 
and elsewhere, is not of bad prognostic importance. 

Modified small-pox or varioloid. — Small-pox of a mild type may occur in vaccinated 
subjects although the same virus may prove virulent in those unprotected. In some, 
initial sjTOptoms may be slight, and the eruption, although tj’pit^, is precodous and 
scanty. More commonly, the initial symptoms are severe, but again the rash appears 
early, is generally sparse and discrete, tends to evolve quickly, and many of its elements 
fail to progress beyond the papular or vesicular stage. The suppurative fever is 
slight or absent. The lesions of modified small-pox are often small, superfidal and 
may be unilocular, sometimes they appear fleshy and wart-like. The modification 
is most oident on the face. The lack of depth and the arrest of maturation, leading 
to tile juxtaposition of papules, vesides and small pustules, may cause a resemblance to 

chickcn-pox,orsuggcstmeaslescomplicatedbychi^en-po\,butthedistnbutioa remains 

characteristic although it may remain obscure in very sparse and abortive eruptions. 

Rarely small-pox aborts completely in its initial stage, the focal rash faifing to 
appear {Variola sine variolis). The subjects of this form of the disease have usually, 
but not invariably, been raednated at some previous time. 

Variola minor . — A benign t)’pe of natural small-pox has from time to time pre- 
vailed in many parts of the vvorld. The virus of this is sometimes known as the 
Western strain of the United States and West Indies in contradistinction to the 
Eastern strain or Asiatic small-pox. The names alastrim, amaas, varioloid varicella 
ind Kaffir or Cuban itch also designate this disease. It differs from ordinary small- 
pox in its mild course, low mortality (0*5 to 2 per cent.), lesser infectidty, the mild- 
ness or absence of secondary fever, the occurrence of residual pigmentation rather 
than pitting, and inddence on adults rather than on children. 

The incubation period is 10 to 15 days, or longer. Invasion is abrupt, and may 
be accompanied by muscular pains, bacfciche, vomiting and sometimes Wgh fever 
although many cases are ambulatory. The rash usually appears on the fourth or 
fifth day. It is seen first on the face, then on the forearms and trunk, and within 
12 hours on the lower limbs. The eruption may be scanty or moderately profuse. 
It rarely comes out in crops, but in any case the initial lesions are more advancecl 
than those which follow'. Maturation is more rapid than in variola major, papular 
and vesicular stages each lasting 2 da}‘5, postulation beginning early, and scabbing 
on the face being evident within a week. There is, as a rule, no secondary fever, 
but its absence is not inrariablc. 

The distribution of the eruption is centrifugal, the rash favouring the face and 
extremities rather than the tru^. On the limbs, the distal parts and on the trunk 
the upper part of the back, rather than the abdomen and chest, arc involved. Much 
weight is attributed to the detection of a few deep-seated lesions in the skin of the 
thenar and hj'poihcnar eminences. 

The lesions are more superficial than in variola major, but not so superficial as 
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the vesicles of chicken pox They are not always sphencal and art 
and not umbihcated Mature vesicles have an opalescent rather thar 
appearance and the crusts are of a deep amber colour It is easy tc 
the disease is so often mistaken for chicken pox The distribution 
important diagnostic critenon Although vaccination protects against vanola minor 
the converse is not invariably true As a rule vaccination in the eruptive stage a 
but may take in modified form later 

Serological tests fail to differentiate vanola minor from vanola major 
Complications — During the later stages of small pox and in convalescence bo 
and superficial abscesses often cause trouble Septic rashes and erysipelatous or 
impetiginous infections may spread from the pocLs The cervical and axillary lymp 
glands may m such cases become enlarged or even suppurate In the more severe 
infections deep seated muscular abscesses cclluhtis or sloughing of the skin may 
occur and bed sores may form rapidly over pressure points Rarely death is due to 
septicjemia arising from these secondary lesions 

Implication of the mucous membranes of the eyes nasal cavities fauces laiyw 
and gullet may bring its oun tram of serious complications Ocular compilations 
are important Conjunctivitis is common Pustules may form on the palpebral or 
ocular conjunctivas The eyelids often become inflamed and cedematous A rapidly 
spreading keratitis may lead to sloughing of the cornea but comeal ulcers are more 
common and sometimes lead to perforauon and panophthalmitis Indo cychtis is 
rare Retinal harmorrhages sometimes cause blindness The scars of the comcai 
ulcers may impair the sight 

Otitis media is comparatively common 

Laryngeal inflammation may be so severe as to necessitate tracheotomy and may 
lead to pencliondritis and necrosis Bronchitis and broncho pneumoma are frequ«n‘ 
and often accckratc death but lobar pneumonia and purulent pleurisy are rare 
Endocarditis and pencardiGs are also exceptional but uegenerative changes in me 
myocardium arc not infrequent Occasionally osteomyelitis or a destructive arthntis 
suptnenes Although albummuna is often found a frank ncphntis is uncommon 
ParotiUs is looked upon as a secondary duct infection from the mouth and second 
ary orchitis or oophoritis sometimes occurs during the acute stage 

As m other fevers encephalomyelitis and neuritis may occur some 5 to 13 d^"* 
after the appearance of the rash but the incidence of these is exceedingly low On 
recovery from small pox speech may for a time be completely lost Less favourable 
arc^bulbar or limb paralysis with or without derangement of sphincter control (sec 

Deep pitting of the face permanent ^indness deafness and sometimes alopecia 
maybe the legacies of a severe attack 

Diagnosis — Papular or vesicular rashes which even though scanty affect the 
face and extremities symmctncally arc always suspect TTie body should be stopped 
and examined m a good light A preliminary bath may be needed Attention i* 
first focused on the distribution rather than on the characters of the rash The 
indiv idual lesions should be plotted on an outline diagram of the body and a numcriC" 
rompanson made of those on the abdomen chest, back shoulders and upper arms 
forearms face buttocks thighs and legs Repeated observations will detenmne theif 
spr«d and maturation Poo much reliance should not be placed on shottmess or 
umbilical on 1 he condiuon as to vacanation should be ascertained and the nature 
of ail) prevaumg epidemic borac m mind 

Ihe iniiial jntT maj lead lo the frst difficulty in diagnosis, the symptom* 
onset am very s milar to tl osc met with in other acute diseases particularly influenza, 
acute rheu^usm pneumonia typhus and cerebrospinal fever Severe prostration 
and backache wl cn present arc suggesuve Often the diagnosis is not certain unW 
trie local eruption appears on the third day and the fever subsides, but the appearance 


; often unilocular 
i frankly purulent 
) understand why 
of the rash is the 
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of a petechial prodrom-il rash in the groins may lead to earlier recognition It is 
more common for small-pox to be mistaken for influenza than for the comersc to 
occur Lumbar puncture is diagnostic m cerebrospinal fever In pneumonia sooner 
or later lung signs appear Prcapitate certification of a supposed case of small-pox, 
even m a contact, is umvise, it is better to isolate and ai\ait the appearance of tlie 
rash, remembenng this should appear first on the forehead, near the roots of the 
hair, iht cheek bones, sides of tlie nose, waists, hands and forearms The intenor 
of ^e mouth should be inspected and also parts of the skm which have been subjected 
to special imtation 

The prodromal rashes^ if purpunc, may be confused with different vaneties of 
purpura or leukremia , if erythematous, with scarlet fever, measles, rubella, urticana 
or other forms of ery^cma 

The charactenstic grom or ** bathing drawers *’ incidence of the purpuric rash 
of small pox is of great assistance in carl> diagnosis More widespread purpunc 
rashes, however, are at times misdiagnosed as febnle purpura until the occurrence 
of small pox m contacts reveals their true nature Conversely, febrile purpura and 
purpunc rashes occurring in bictenal endocarditis, cerebrospmal fever and other 
conditions may be mistakenly tliougbt to indicate smill-pox The distnbuUon of 
the rash and the character of accompanying symptoms should be noted Phy'sical 
examination of the organs may revc^ signs which help to clear up the diagnosis, 
which miy he very difficult 

A scarlatimforra prodromal rash is distinwished from scarlet fever by its explosive 
outbreak with the absence of tonsillitis and of punctate redness of the soft palate 
The rash, too, on the skin is not definitely punctate and the area of circumoral pallor 
is wanting The tongue is not typical nor arc the tonsillar lymph glands enlarged 
The Schultz-Charlton test is negative 

Morbilliform prodromal rashes are less common and bear only a very superficial 
resemblance to measles The diagnosis is discussed below Nor should rubella be 
confused if its characters arc borne in mmd The prodromal erytliemata may resemble 
those mduced by antitoxin scrum by soap enemas and bv drugs The characters of 
these rashes are given in the wucle on scarlet fever (p 45) 

The focal cnipUon of small pox m its vanous stages may be confused with measles, 
ducken-pox, herpes zoster and even herpes febnhs or perhaps typhoid or typhus 
also vvitli vanous forms of papular cryXlicma, urticana, acne, papular or pustular 
syplnhdcs, and glanders Sometunes drug rashes, particularly bullous eruptions due 
to iodides, lead to mistakes Confluent or h'umorrhagic small pox in the papular 
stage IS often mistaken for measles The 3 day prodromal fever and lesions in the 
mucous membrane of the mouth favour this error But there is no real catarrh in 
small-po\, and the buccal infiltrations only superficially resemble Kophk’s spots 
The distnbution of the rash and tlie fact the temperature tends to fall as tlie eruption 
increases instead of nsing as it does m measles are distinctiv e 

The differentiation of chicken-pox is important Chicken pox is a disease of 
childhood whilst small pox now chiefly affects adults, but cases of chicken pov m 
the adult are not infrequent, and in tlicm prodromal symptoms may be sharp and 
the rash not appear until the second or third day Chicken pox presents the following 
distinctive cliaracters 

1 The rash of chicken pox appears first on the trunk, and is thickest on the 
trunk face, perhaps the scalp upper arms and thighs It is centnpctal and tends to 
avoid the extremities of the limbs It docs not so markedly select imtated areas, nor 
does It avoid the axilla and groins The presence of many lesions on the palms and 
soles IS grcatlv against chicken pox 

2, The eruption comes out m distinct crops for 3 to 5 days or more 

3 Tlie vesicles develop much more rapidly and are mature in 24 hours \ csiclcs 
are not seen at this penod in small-pox 
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4. The lesions are superficial and unilocular, rarely umbilicated. Their bases 

are not indurated. Near flexures they may assume oval outlines, sometimes becoming 
irregular or crenated. . . 

5. The outbreak of fresh vesicles on a given area of skin over a penoa irom m 

24th to Ae 72nd hour, i.e. on the second and third days, is characteristic. Hence 
by the third day the lesions of chidien-pox are in various stages of development from 
vesicles to crusts. , , . 

6. The lesions are smaller. Pustules and scabs half an inch across are aimoi- 


certainly due to small-pox. ^ « • mIIv 

7. Efficient vaccination within 5 years or revaccination within JO years ts generauy 

but not invariably evidence against Ae disease being small-pox. ^ , 

8. Chicken-pox does not protect against successful vaccination in an unprot^ 
individual : in small-pox vaccination will not take after the rash has appeared. 1^“ 
rule, however, is not absolute. Vaccination may prove successful in anomalous 
forms of small-pox, and has been alleged to take in ordinary small-pox on rare 
occasions. 

9. Apathy and muscular relaxation are not features of chicken-pox. A copiou 
rash with complete absence of prostration suggests chicken-pox rather than small-po^ 

In distinguishing skin eruptions it should be remembered that zoster is mrciy 
bilateral. Erythemas are often polymorphic ; they may show occasional vesicuHtion 
which is quite superfidal and are sometimes febrile. Acne affects the face, shoulders, 
back and chest, but not the forearms or hands; it is chronic, afebrile and often 
associated with comedones and scars. The lesions may be pustular but are 
vesicular. 

If syphilis is borne in mind its eruptions are not likely to be mistaken. Glanders 
xs tare, but when the nodules on the face suppurate and are accompanied by fever» 
small-pox may be suggested. There is usually a nasal discharge and a history of close 
contact with horsM. Barteriological examination will show the Pfetjferella mallet. 
Laboratory diagnosis.-^ertain laboratory tests are valuable : 

1. Detection of variola antigens in the vesicular fluid or in the crusts by a pre- 
cipitation test or by complement deviation, making use of anti-vaccinal rabbit serum* 

2. Paul's test which depends on the production of Guamicri bodies by scarifica- 
tion of the cornea of a rabbit with vesicular fluid from small-pox or vaccima. 

3. The intradcrmal injection of vesicular fluid produces in the rabbit a character' 
istic inflammadon which is prevented by previous admixture with hyperimmune 
rabbit scrum. 

4. The procedure recommended by van Rooyen and Illingworth who ha%e shown 
that even in the early papular as well as in the vesicular stage of small-pox the ele- 

roxtuary bodies cm bi \w wpp'fttsrdcfti c/* 

method of staining to films of scrapings from the bases of the buccal lesions, the skm 
papules and the vesicles, but not the pustules of small-pox. This facilitates earl)' 
thagnosis. Moreover, since the elementary bodies of chicken-pox, herpes zoster 
and also of herpes febrihs are smaller, scantier and extremely difficult to stain, the 
important differentiation of these diseases is possible. 

^ 5. Inoculation of the chorio-allantotc membranes of a growing chick embO*^ 
with the virus of small-pox or vacrinia produces discrete plaques. These do net 
appwr when the virus is iliat of diicken-pox. Fcbnle hcrp4 and herpes zoster also 
produce visible lesions, which can be identified serologically 
Troccdurcs 1 and 5 are the most valuable differential tests, 
rrqgnosis — Variola major has a mortalitj' which varies from 25 to even SO 

cent. he prognosis may be considered under the following heads: fllThcvacanal 

condiuonoflhepaucnt, (2)theagc; (3) the nature of the attack; and / 4 ) the char- 
acter of the prevailing epidemic. 

1. a .•araratcU penon tales small-pox the nature of the attach usually 
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indicates some residual immunity, the severity of the disease being less and the 
mortality much lower than in the unvaccinated. The presence of large, well-foveated 
vaccination scars renders the prognosis very favourable. After the age of 15 or even 
3 years earlier, the protective influence of infantile vaccination will to a large extent 
have disappeared, but revacdnation at puberty, properly performed, confers a high 
degree of immunity for the rest of life. 

2. In the unvaccinated the death-rate from variola major in the first 5 years of 
life is very high and may exceed 40 per cent. After that there is a fall, at first gradual, 
then considerable, up to the age of 15 or 20, which is the most favourable period. 
Subsequently the mortality rises steadily and may even exceed the figures given for 
the first quinquennium. In the vaccinated, however, the younger die patient the 
more certain is recovery. If revaccination has not been performed, as age increases 
the mortality does so also, and may reach 15 per cent, in persons over 30 years of age. 

3. The nature of the symptoms is important. Mild invasion presages a mild 
attack. Severe invasive symptoms usually, but not invariably, mean a severe infection, 
but they may prercde mild attacks in the x'acdnated and sometimes in others. Pro- 
dromal rashes of a vivid lobster hue, espedally if petechia are present, are the heralds 
of grave, often hiemorrhagic infections. Very intense backache is also an ominous 
invasive sjmptom. The more profuse the pustular rash the worse the prognosis, 
but the intensity of the suppurative stage is much modified by previous vacdnation. 
Confluent eruptions mean a bad outlook, whilst patients in whom the rash remains 
discrete usually recover. Recovery from the vesicular or pustular form of hemor- 
rhagic small-pox is occasional, but in the pre-eruptive purpura variolosa death is 
usually inedtablc. Bleeding from mucous membranes is of very bad augury. 

Other unfavourable symptoms are incomplete remission between the primary 
and secondaty fever, sleeplessness, active delirium, espedally in drinkers, consider- 
able implication of the larynx and broncho-pneumonia. The influence of pregnancy 
in inducing abortion and miscarriage has already been mentioned (p. 159). 

4. Epidemics vary much in their severity and mortality. In some the disease is 
so slight and the mortality so low', that doubts arise whether the epidemic is redly 
small-pox. 

Treatment. — ^Pkophvlactic. — ^^^acdnation and revacdnation are the most power- 
ful safeguards. The chief measures to be taken when the disease is recognised are 
the following : (1) Prompt removal of the patient to an isolation hospital. (2) Thor- 
ough disinfection of infected rooms and dothing. (3) Immediate and efficient vaccina- 
tion or revacdnation of all other members of the household and of contacts. Four 
or even more days after exposure vaccination may prove effectual in preventing the 
disease, at all evrats will modify it (see p. 163). (4) Quarantining of contacts for 
16 days, or a daily inspection so that initial symptoms may be detected at once. 
(5) Notification of schools or institutions attended by inmates of the same house. 

Inoculation with small-pox, which confers more complete immunity than vaccina- 
tion and which prior to vacdnation was a method of prophylaxis, is said in some 
instances to have a mortality of 2 or 3 per cent. ; but even this compares favourably 
with a mortality of 40 or 50 per cent, as seen in some epidemics of ordinary’ small- 
pox. Inoculation, however, was found to spread the disease, and so ha s , in England, 
been made a penal offence. 

Symptomatic. — Fresh air, cool surroundings, light bedclothes, free fluid intake, 
regulation of the bow’els and tepid sponging night and morning form the regular 
routine. The mouth should be cleansed regularly, and the nose gently douched or 
liquid paraffin instilled. Pain in the head and ba^ may be mitigated by the ice-bag 
to the scalp and use of fomentations to tlie loins. Aspirin, phenacetin or chloral and 
bromide may give relief ; but the drug most generally useful, both in this stage and 
m the sleeplessness, delirium and discomfort of the secondary’ fever, is opium m the 
form of gr. 10 of Dover’s powder. Sometimes paraldehyde is effectual. Delirious 
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patients should never be left alone The vomiting of the early stage is allajed by 
titrating the mi^ or substituting ice and champagne Liquor lodi mitis m S-mmim 
doses IS also useful When fever continues high and is accompanied by toxaimia 
and delirium, tepid sponging may be replaced by hot or cold packs vath advantage 
Many methods have been tried m the hope of aborting the eruption and pre\cnting 
the subsequent sepsis and pitting Sulphonamides have no influence on the tone 
stage, but both they and the antibiotics are said to influence fa\ourably the loca 
eruption in the vesicular stage and to be of value in the septic complications borne 
adi ocate painting the face with liquor lodi mitis, diluted if painful, ti^ace a day tor 
the first 8 or 10 days, and then applying soft paraffin , or, better, commencing m the 
papular stage, a saturated (5 per cent.) solution of potassium permanganate may be 
painted over the whole body three times a day until scabbing bemns, and aftervrards 
less frequently In confluent cases the patient may be immersed daily in a 3 per cent 
permanganate bath for 15 minutes at body temperature The application of a lin 
mask soaked in glyccnn is useful, and glycerin may also be applied to the bands 
It may be necessary to cut the hair short To mitigate the onenstve odour, 
carbolic lotions may be applied (they also relieve the itching), or* creosote may w 
vaporised in the sick room Starch poultices and alkaline washes are used for the 
removal of crusts and zinc ointment or a 5 per cent, sulphathiazole ointment with 
1 per cent of phenol applied 

The eyes should be bathed wth bone aad lotion at frequent intervals, and dilut® 
nitrate of mercury ointment smeared on the edges of the lids Should keratitis threaten 
silver protein is instilled or an ointment of atropine with yellow oxide of mercury 
applied 

Laryngitis is relieved by a steam tent and inhalations of benzoin or lysol 

Patients are to be regarded as infectious until the scabs arc all separated and the 
skin and mucous membranes quite healed Deep seated crusts m thick skin shouW 
be extracted and destroyed 


VACCINIA 

Vaccinia or cow pox a disease at one time very prevalent among cows, but no^ 
rare is characterised by a vesicular eruption on the udders and teats The vesicles 
which are surrounded by inflammatory areolse, may by rupture form extensne ulcers 
Abrasions on the hands of rmlkers may be accidentally inoculated from these lesioM 
and they, m turn, may inoculate other cows m the herd The han^ of the infected 
milkers show vesicles with surrounding induration, the axillary glands become awoUeo 
znd there \i some fever 

Individuals accidentally inoculated with cow pox are protected from small 
and Edward jenner made practical use of this fact by mculcatmg the practice of 
deliberate vaccination and transference of the virus from arm to arm In addition' 
he demonstrated that those thus vaccinated were refractory to subsequent inoculatioh 
with the virus from small pox lesions, and that milkers who had had small pox did 
not catch vaccinia from the cmvs But it appears that although vaccinia protects 
against small pox an attack of small pox does not invariably protect against vaccinia. 

After long dispute the questton of the identity of cow pox and small pox has 
been settled by animal experiment in favour of Jenner s view that the two diseasis 
arc one and the same, small pox virus being so modified by its transmission through 
the cow that Its inoculation results only m a local lesion, a lesion which, howler 
affords a high degree of protecuon against small pox. Vaccinia differs from small 
pox, whether the latter is natural or deliberately inoculated, m that it has lost its 
infective character, and so can be used for purposes of vacanation without nsk o* 
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The histology of the vaccine \estcle is similar to that of the lesion of small pox 
It goes through the stages of papule, aeside and pustule , and loculation is produced 
by persistence of the remnants of vacuolated epithehal cells m the form of septa 
Professor Paschen has descnbed minute ** elementary bodies ” as constant accom- 
paniments of vaccinal lesions, and Ledmgham has shown that these " Paschen bodies ’ 
are agglutinated by the sera of rabbits which have recovered from vaccinia It js 
belie\ed that these bodies are the filtrable virus of the disease 

For the purpose of vaccination vaccine lymph is prepared by the inoculation of 
healthy <^ves, the contents of the vesicles bemg collected and freed from pyogenic 
and other extraneous organisms by admixture with glycenn This process of glycenn- 
isations kills most of the adventitious germs, but leaves the virus of vaccinia umnjured 
The lymph thus prepared, if stored m capillary tubes at low temperature, will remain 
efficaaous for at least 8 months Vaccinia varus may be cultivated on the chono 
allantoic membrane of chick embryos and this product has been used for vaccination 
Continuous passage deprives tlie vims of some of its vimlence, and there is good 
evidence that it affords less endurmg protection against small pox than calf lymph 
Vacanation is earned out as follows An area of skin over the mseition of the 
left deltoid muscle or on the outer side of the thigh or leg is cleaned with soap and 
water, and aftenvards with ether or acetone and allowed to dry thoroughly A drop 
of lymph IS ejected from the capillary tube on to the area of cleaned skin and, with a 
stenle needle, a scratch is made through it one quarter of an inch long and just deep 
enough to penetrate the epidermis without drawing blood The ann should be left 
uncovered until the lymph has dned and a wheal appeared when a stenle dry dressing 
should be applied 

Until 1929 It was customary to make four insertions of lymph but, followmg m 
increase m post vaccinial encephalitis, a Vaccination Order of that date recommended 
a single linear insertion of the type descnbed In 1947 the Ministry of Health advised 
a single insertion for primary vaccination in infants and two insertions an inch apart 
for others Revaccmation should be effected by one insertion It is probable that 
this method does not provide immunity for more than 1 or 2 years ana it should be 
repeated jearly m those espeaally exposed to infection 

If the operation is successful, inflamed areas appear at the sites of inoculation 
and by the third day become distinctly papular and itchy By the fiftli day, small 
clear vesicles have formed vshich slowly increase m size and become deoressed it 
their centres By the eighth day the vesicles are large, sharply defined^and their 
inflammatory areol'** are confluent From this time tlie contents become increasingly 
cloudy The vesicles attain their full size by the tnelftli day and collapse By the 
tenth or twelfth daj a brownish scab is forming This separates later, leaving a 
depressed and pitted or foveated scar which at first is Imd, but m course of time 
becomes dull white 

An alternative method which is very effective is vaccination by multiple pressure 
In this a flat sided needle held between thumb and forefinger is laid tangentially On 
the skin Its point m a drop of lymph By finger pressure on its shaft it is rapidly 
depressed and released 20 times or more By this means the epidermis is pierced 
superfiaally by the side of the needle point without drawing blood 

In vacanation the virus is distributed by the blood throughout the body Head- 
ache, malaise and fever accompanj maturation of the vesicles at the beginmng of the 
second week, the axillary glands may become enlarged and tender and the spleen 
palpable Sometimes febrile disturbance is noticed as carl) as tlie fourth daj 

In revaccmation the events are similar, but both the local and constitutional 
disturbances are accelerated and less pronoun^d or may fail to appear The lesions 
maj run a very rapid course aborting at the papular or early v esicular stage Vaccina- 
tion should only be recorded as successful when a vesicle appears A fleeting papule 
8 to 72 hours after vacanation is often a sensitivit) reaction to some alien constituent 
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of the lymph. The Ministry of Healdi (1947) hM 
vaccination should be recorded as follows ; negativi 
tion (repeated) ” ; erythema only— *| Maximum 1 
second to third day ” ; vesicular (maximum 3 to 7 i 
reaction"; marked vesicular (maximum after si 

primary or equivalent”. ... . t 4 Wt 

Natural insusceptibility to primary vaccinatjon js excessjyel)[ rare, ana at leas 
three successive attempts should be made before insusceptibility is assumed. 

Although infants can be vaccinated successfully in the first few w’eela oi i » 
under ordinary circumstances the best period Is from the second to the sixth mon • 
Revaccination is advisable after the second year and when small-pox is epiderm • 
Vaccination is no longer obligatory in Great Britain. _ . 

The d^ree of protection afforded is in some degree proportional to the exte 
of the vaccinal lesion. The test of a successful scar is its depression and foveation, 
the latter indicating that vesiculation has occured. The period of immunity may a 
regarded as not less than 2 years. ^ . . 

Risks of Vaccination. — Fugitive erythemata, which are sometimes scarlatini- 
form, measly or urticarial, may appear about a week after vaccination; they arc ai^ 
to serum rashes. Erysipelas, septic infection and cellulitis sometimes result from tbe 
use of contaminated lymph or the lack of proper cleanliness at the operation or after- 
Under modern methods of glycerimsation and asepsis, these should not occur. 
There is no doubt, too, that syphilis has on rare occasions been conveyed by arm- 
to-arm vaccination. In such cases, the chancre does not appear before the fiftccotji 
day, and is usually later. The calf being insusceptible to syphilis, the use of 
lymph has abolished this danger. Tetanus is another infection which has occasionally 
resulted, especially in hot climates. Tuberculosis and leprosy have also been otco 
as possible sequels, but with little or no proof. The appearance of eczema aoo 
impetigo has been attributed to vaccination. 

A rare sequel, to which special attention has been drawn, is a form of encephalo- 
myelitis. Its Greatest incidence has been in Holland, Great Britain and Germany, 
and has varied from 1 in 5000 to 1 in 100,000 vaccinations. The characteristic 
lesion is a focal, perivascular demyelinisation of nerve fibres, often associated with 
perivascular cuffing. It very rarely follows vaccination during Ae first year of h>e. 
Its chief incidence is where infanulc vaccination is not the rule, i.e. after primary 
vaccination of children of school age or of adolescents. Very siinilar to the encephaj^^ 
myelitis of small-pox and of measles, it sets in 7 to 12 days after vaednation, with 
headache, vomiting and paresis. These symptoms become aggrarated, and delirium 
may pass into coma and death. In other cases the symptoms are more suggcstiv^t 
meningitb, myelitis, lethargic enwmhalitis, with ocular palsies or of tetanus. The 
mortality may reach 50 per cent., but when recovery occurs it is usually compl^l®* 
Human serum, from a healthy donor who has been successfully vaednated recently, 
or anti-vacdnal horse-serum, is the best antidote. The serum is given intravenously* 
The dose is 8 to 30 ml., repeated if necessary. Repeated lumbar puncture b * 
valuable adjuvant. 

Latent infection may be brought into activity and prominence by vaednation, 
this JS the case uith congenital syphilis and tuberculosis. Hence the advisability of 
postponing vaccination until the age of 2 or 3 months or should the infant show skin 
eruptions or signs of ill-health. Acute spedfic fevers are no bar to vaednation n 
necessary. 

Very rarely the rouree of vaccinia b complicated by the appearance of a generalised 
vesicular eruption, the lesions appeatine on the trunk and periups in successive crops- 
They pass through the stagra of papule^ umbilicated vesicle and crust. Generahie^ 
vacama of this type is usually febnie and occurs from 7 to 11 days after vaednation. 

Accidental vaccinia is the term applied to fortuitous inoculation from a vacdoa* 


recommended that the results of 
" No local reaction to vaccina- 
ocal reaction (non-vesicular^ on 
Jays) — ” Accelerated or vacanoid 
iventh davl — “ Typical vaccinia, 



CHICKEN-POX 


171 


lesion Mothers are sometimes thus inoculated from their infants, the common site 
being the face, hp or eye The mouth, throat or a skin lesion may at times be mvoh ed 
When occurnng on the face, there is much oedema with swelling of the lymph glands, 
so that anthrax or syphilis has been suspected The vaccinated baby may also, bj 
scratchmg, moculate its own nose, cheeks, fingers or other parts of its body 

Protection afforded by Vaccination — The immunity to small pov which 
vaccination confers is not necessarily permanent Ten years is considered an a\crage 
duration A child vaccmated in infancy should be revaccinated at the age of 7 5 ears 
and agam in adult life In areas where small-pox is endemic revaccination e\ery 
10 or 12 months has been recommended Whatever their \accinal condition, persons 
coming into contact with small pox should be revaccinated at once 

Since ^acania has a shorter mcubaKon penod than small-pox, a person efficientl) 
vaccinated or revaccinated wathm 3 dajs of exposure to the latter disease wall, in aU 
probabilitj, escape it, but vaccination does not fully protect durmg the first week 
of the vaccmal penod should exposure contmue Ricketts made the following state- 
ment “ The penod of incubation of small pox, counting to the outcrop of the rash, 
may be taken as 14 days If this penod be divided into three mtervals compnsmg 
7 days, 3 daj'S and 4 days, it will be accurate, m the roam, to say that a successful 
vraccmation done in the first penod wall wholly prevent the attack, done m the second 
will have more or less effect xn modifymg the eruption, and done m the third will 
merely add to the patient’s troubles ” 


CHICKEN POX 

Synon> ms — ^N^ancella , Glass pock , Water-pock 

Defimtion — ^An acute mfective disease, charactensed by a rash which tends to 
appear in successive crops, each lesion passing rapidly through a papular stage to 
one of superficial vesiculation and subsequent partial pustulation The lesions then 
desiccate and scab 

Etiology — Chicken pox is umversally prevalent and highly infectious One 
attack usually affords complete protection, second attacks being extremely rare It 
IS mainly an affection of middle childhood, being uncommon after 10 jears of age, 
but adults even of advanced years may contract it, and infants are not completelj 
immune Season and climate are not known to exert any influence on its incidence 
It affects both sexes equally Infection is in most cases direct by droplet sprij, 
but articles of clothing may remain infectious for a considerable time, and the disease 
IS sometimes earned by a healthy intermediary The dned scabs can commumcate 
he disease, probably by powdering and ingesbon or inhalation Like small pox, 
chicken pox is inoculable from the vesides — ^but not easily Convalescents from 
icute diseases, particularly from measles, diphtheria and scarlet fever, are believed 
:o be peculiarly susceptible to chicken pox The disease occurs sporadically or m 
:he form of limited outbreaks The infective agent is a virus, and the association 
.nth herpes zoster lends support to the vnew that it may be a filtrable virus, identical 
nth the neurotropic virus of that disease 

Pathology — Micro organisms occur in the pocks, and particulate bodies hav e 
been desenbed similar to those seen in vaccmia and small pox Pure suspensions 
of these particulate or elementary bodies are agglutmated by tlie serum of conval- 
escents from vanccUa or herpes zoster The inflammatory lesions are more super- 
ficiallj Situated m the skin Ilian those of small-pox , but the process of v esiculation 
IS similar Loculation is indistinct, and umbilication exceptional \Mien the clear 
vesicles become clouded, but rarely before this, polynuclear and mononuclear cells 
are found m their contents An occasional leucocytosis and a shift to the left occurs 
in the first v^ eck Later eosmophils, plasma cells and Turk cells also appear 
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S\ mnlomii^ Jiimtalion fmofi— This is usually a fortniglyt_or a little more; 
but extremes of 11 to 23 days are mentioned, , 

In childhood tlie a oncarance of the cruoUon usuall y constitutes the first sign, anil 
is taken to indicate the first tlav of the disease. In adults slight pyre xia arid sometimes 
he adache, shuermg an d even nai n in the back may precedejhjLeniptianiot-dadionts 
In exceptional ca^,' mostly in children, \omttmg and con viiIsiQtis,h aye , gcc urrg^ 
at the onset - 

""" Prodromal nshes ar e not \ cry uncommon An eiytheroa, either patchy_o runitonit, 

VthTch' may be punmte. sometimw precedes tTte eniption lor some houraand may. 

be mis taken for scarl e t fever ; it avoids the face, does not blanch by the Schultz* 
DiatltTm test and docs not desquamate. The incipient papules of chicken-pox can 
sometimes be recognised in the erythema or in the mouth. Less frequently the pro- 
dromal rashes are measly or urticarial. , 

The eruption of ch_iekgn»pox appeara first on the trunks but soon to tne^ 

face, the scalp and th^p roxir pai p arts of th e limbs Sometimes it is on the lace tMt 
it is first notjce<r Occasio nally, an d it may be_prnnanly,jhc PlUption-iuvadcs the 
muco us m embranes, especiallyjhe fauces, sdTTpalatFjnd the_pharynx. The lesions 
bal e been eecn In the alimentary canal, the bladder and the renal pelvjs, also on the 
peritoneum 'Hie spread of the rash does not conform to the orderly progress oi 
small-pox, It appears in several crops on successive dajs; these may come out for 
2 or 3 da)S m mild cases, for a week or more m those which arc severe The total 
number of lesions mav be anything from a few to some hundreds Thc> are thickwl 
on the trunk, especially on the back, and next to this on the face and in the scalp 
'I_hey tend tojnvajtle the limbs from abo ve dovvmvard s. but are charactensticall} 
spar'c and oftchjmall on the distal portions, a lew v^ciesjit£jaccasionally.Aeen oij 
, ^tnc pa lms and sojes The axillx do not escape as m small-por, and it is unusual 
for iHc rash to show an espeaal incidence over ndges or pressure points Vano^ 
forms of skjftimtation may, however, at times determine a local profusion of the rash 
"Ib e lesions are m turn macular, papular, vesicular and miidiy_pustular. Th® 
maevura arc very transltoty, soon becoming rounded or ovoid papules of a pinkish 
colour and slighllj salient, something like the rose spots of t) phoid, or larger. Vcsicu- 
Istion rapidlj ensues, and is complete m 24 hours or a little more. The vesides scldo*^ 
exceed a third of an inch m diameter. They look like translucent droplets, l>m 2 on 
rather than in the skin An areola may or may not be present. On the scalp, lorc- 
arms, hands and feel they may be set deeper, and show some hardness Some assume 
m-al or irregular outlines, especially when lying near creases or folds of the skm 
On traturu> tlic vesicles take on a pearl) hue. When punctured, most of them 
collapse cmircl), and umbilicalion is rare. Confluence of adjacent vesicles hardlv 
^<ciits Owing to Its itchmess, the rash is often infected by scratching or rubbing, 
and then the lesions become larger and more inflamed Otherwise the vesicles drr 
up into superficial hrowm scabs m a day or two, which on separatme leave slight pm* 


173 


CHICKEN-POX 

the ndult There are three speaal but uncommon \aneties of the disease (1) 
Vancella bullosa , (2) Vancella gangrenosa and (2) Vancclla hccmorrhagtcu In V 
bt Uosa the vesicles rapidlv form large blebs, which on rupture leave painful raw sur 
faces gangrenosa is seen in debilitated children and tliose recovering from scarlet 
fever, large dark crusts form md on separation reveal ulcers which may spread on 
tlie surface md in depth with great rapidity Constitutional disturbance is severe, 
and pulmonary complications often supervene Infection of the lesions with yellow 
stnphylococa, hsemolytic streptococa or virulent strains of the diphtheria bacillus 
should be suspected V heemorrhagtea ss nre ^ hemorrhages occur into the vesicles 
and mterv emng skin, and bleedmg sets m from the mucous membranes It has a 
verj high fatality rate Bleedmg confined to the vesicles is not so serious 

Complications — ^Laryngitis or slight bronchitis is present m some cases Pocks 
on the conjuncuvTJ, vulva or prepuce may give nse to troublesome symptoms 
A.ccidental septic infections sometimes occur in the eruptive stage Acute nephntis 
and artlintis are exceptional results of these 

Nervous complications are very rare and usually benign They are attnbuted 
to encephalomyelitis, and chiefly affect children usually occurring during the second 
week of the infection Rarely they precede the eruption The onset is acute and 
febnle, it may be accompanied by vomiting, vertigo and convulsion Ataxia and 
tremor are more common than motor paralysis With spmal lesions the picture may 
be that of a transverse myelitis Opuc neuntis, ophthalmoplegia and, very rarely, 
penpheral neuntis ha\ e also been recorded In most cases recov ery has ensued 
Herpes zoster is closely akin to chuAen pox A scattered vesicular rash indis- 
tinguishable from chicken po^s may precede, accompany or follow the zoster eruption 
Herpes zoster may also give nse in contacts, mostly children, to typical chicken pox 
after an incubation penod of from 12 to 21 days, and chicken pox may follow inocula- 
tions from zoster vesicles The converse, for chicken pox to give nse to herpes 
zoster, is a much less common event, which usually occurs m adults It is a curious 
fact that there is no clinical evidence of any cross protection between the two diseases 
Diagnosis — A mild or modified case of small pox may erroneously be supposed 
to be chicken pox or chicken pox witli a profuse eruption and constitutional or the 
rare hcemorrhagic, symptoms may be supposed to be small pox The differenual 
diagnosis, m wmch the distnbution of the rash is of pnmary importance, is considered 
m the article on small pox Here it may be stated that m a patient under 10 years 
of age, witli well foveated vaccmation scars a profuse eruption is generally chicken- 
pox, whilst a scanty eruption VMth v\ell marked invasive symptoms is more likely m 
these circumstances to be modified small pox 

The erythematous prodromal rash may simuhte scarlet fever, but other signs of 
this disease are wanting, and the chicken pox erupuon appears within 24 hours in 
tlie moutli or on tlic skm (see also p 45) 

Certain skin diseases characterised by vesicles or bullie may be mistaken for 
chicken pox These include insect bites, scabies, acne impetigo, papular urticana, 
pemphigus and eiythema multiformc Differential entena are prolonged duration 
recurrences, distnbution, absence of fever and usually no lesions in the mouth 

A vancella like tj’pe of syphiUde is known It usually affects the trunk, is much 
more persistent and is accompamed by other cvadence of its nature 

Prognosis — Death is very rare The gangrenous form may prove fatal to 
debilitated children and the rare hjemorrhagic form is said by most authonties to 
have a very bad prognosis 

Treatment — ^Although most infectious in the pre eruptive and early eruptive 
stages, patients should be isolated until every scab has separated — usually a penod 
of i or 3 weeks They should be confined to bed during die crupuve penod Skin 
imiation may be allayed by mild dusting powders, and it is someumes advisable to 
fix the arms in light sphnts It is rarely ncccs’=ary to ait off the hair Inflamed 
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pocks ma\ need fomentation %Mlh bone aad Crusts -nhich re-form may he removed 
b\ starch poultices and zinc or mercunal ointment appbed Septic or gangrene^ 
%-ancelb is an indication for the use of an appropriate antibiotic, perhaps comoinea 
Mith a sulphonamide , i 

nhcrt discharging patients, patimUr attention should be paid to ^e scalp, 
scabs maj remain entangled in the hair It is doubtful if lesions which have crus 
several times are still infectious The quarantine penod for contacts is 3 
but It IS quite safe for it to commence 10 days after exposure to mfettion ana oc 
maintained for 12 days , , ? t nt 

Attempts at prophylaxis with convalescent scrum and gamma globulin have o 
proved very successful 


MUMPS 

Synonyms — Cpidemic Parotius , Infectious Parotitis , 

Definition — An acute infectious disease, characterised by swelling of the parotid, 
and sometimes of the other salivary glands, acaimpanicd by constitutional disturbance 
which is usually mild With the exception of orchitis, complications are infrequent, 
and a fatal termmation is exceedingly rare 

Etiology — Mumps is endemic in most large centres of population througboi« 
the civiUsed world So climate is adverse and no race is immune Children ana 
young adults of both sexes are those usually attacked , but no age is entirely exetnp^ 
alUiough the disease is rare in infants and in the aged The mother has transmittw 
the disease to the fcctus in utero There is also some evidence that congenital mai* 
formations may result Dogs and cats have been known to contract the infccuon 
from their owners 

The malady usually appears dunog the winter or spring months Outbreaks 
arc generallv localised, and often limited to particular schools, business bouses or 
barracks Infection ts direct from patient to patient and close contact ts necessary » 
but is sometimes conv eyed by an apparently healthy intermediary, or by foimtcs 
Pathology —Mumps is due to infection by a ncurotropic iiltrable virus Invasion 
of the nervous system is thought by some to occur pnor to invasion of the saliv'af^ 
pUnds An alternative vnew is that a pnmary scpticsrmia is followed by localisation 
of the v^^u3 m certain susceptible organs The infection can be passed to monkevs 
by bacteria free filtrates of saliva on the first or second dav of the disease, or b) 
puncture flmd from the swollen glands, and has been re transferred from monkev to 
man Tlie virus can be culuvated in chick embrvos and the antipcn from this source 
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ates the sulcus between the mandible and the mastoid process, lifts the lobe of the 
car away from the head in a characteristic manner and ettends forwards on the surface 
of the masseter. Only rarely is the skin over and around the gland either reddened 
or (Edematous. The sTveJJing subsides after a fe\v days, soinetimes very quickly, 
but a distinctive and, when present, highly diagnostic feature is the occurrence, 24 
or 36 hours after onset, of swelling in the other parotid region, sometimes wth fresh 
febrile disturbance ; or the submandibular and sublingual glands may now be attacked. 
The interval between the invasion of the two parotid glands may extend to 4 or 5 
days, or even longer; sometimes they are attacked simultaneously. Sometimes, too, 
the submandibular or sublingual glands become swollen first, in which case palpation 
^vith one finger in the mouth and another below the jaw will reveal the acom-like 
swelling, and movement of the tongue may become painful. The parotid may escape, 
or may swell in its turn. The lacrimal gland is rarely attacked. When multiple 
bilateral glandular swellings are present the features become much distorted. 

Moderate pyrexia (101° or 102° F.) may accompany the onset and persist for a day 
or two ; but the attack is often afebrile and the pulse-rate hardly quickened. On 
rare occasions constitutional disturbance is severe, the temperature rising to 104° 
or 105° F., ttath delirium and circulatory depression. It is said that the spleen 
usually becomes palpable. 

The glandular swellings are accompanied by a feeling of tension rather than acute 
pain, but the inflamed parotid gland may cause great pain on attempts to separate 
the teeth, to chew or to swallow. The secretion of saliva is often defective, but in 
some excessive salivation is noticeable and food may increase the swelling of the 
gland. Injection of the orifices of the salivary ducts, pharyngitis and even tonsillitis 
are sometimes observed at the height of the attack. Erilargement of the cervical 

n h glands may occur. 

lumps may appear in so mild a form as to be hardly noticeable. At times the 
only gland affected is the submandibular {Suhmaxillary Mumps). Occasionally orchitis, 
pancreatitis or lymphocytic meningitis is the sole manifestation of the disease. 

^y^th rare exceptions the swellings caused by mumps neither suppurate nor 
persist, although, occasionally, the parotid gland is said to be several months in 
resolving. Relapse sometimes occurs. 

During the period of glandular swelling the blood usually shoivs a moderate 
leucocytosis, a characteristic feature being a relative and absolute increase in the 
number of lymphocytes. The supeiv'ention of orchitis does not invariably alter the 
blood picture, silthough, according to some authorities, it may give rise to an increase 
in the number of polymorphonuclear cells. 

Complications . — Orchitis occurs in 15 to 30 per cent, of the males. It affects 
bo}’s about the age of puberty and young adults ; in childhood it is rare. Sexual 
activity is held to be a definite predisposmg factor. The seventh or eighth day of 
illness is the usual time of onset ; but it may occur 2 or 3 weeks later. In some 
instances orchitis precedes the inflammation of the salivary glands. The condition 
is really an epididymo-orchitis. 'Where surgical attempts have been made to relieve 
pension by decapsulation or indsion of the tunica albuginea, effusion has been found 
in the tunica vaginalis, the testis engorged and the epididymis deep red. The onset 
is characterised by pain in the testis, wWoh soon becomes swollen. Delirium, %'omit- 
ing, collapse and considerable fever may ac<»mpany the testicular inflammation. 
The temperature may rise abruptly to 103° or 104^ F. Fortunately the complication 
is usually one-sided, but in 10 to 20 per cent, of cases the other testicle is attacked in 
turn. Orchitis may be accompanied by cedema of the scrotum, swelling of the sper- 
matic cord and enlargement of the xn^nal glands. The pain may radiate to the 
lower abdomen. Exceptionally urethritis accompanies the testicular swelling. Sub- 
sidence of orchitis within a week is the rule, the temperature falling rather abruptly. 
Suppuration is very rare ; but relapse sometimes occurs. Less tbin half the cases 
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show some appreciable testicular atrophy When bilateral orchitis occurs before 
puberty the development of the individual is usually checked, rarely feminism has 
been reported In the adult, even when as a sequel both testes appear atrophic, 
spermatogenesis may return after many months 

In the female, oophoritis, inflammation and cedema of the vulva and mastitis are 
occasional complications . 11*11 .ipr 

Pancreatitis is a much less common coraphcation than orchitis, but like the latter 
on rare occasions is the only manifestation of mumps It should be suspected when 
acute abdominal pain, fever, vomiting and epigastric tenderness occur as sequels to 
the parotid swelling, which under these circumstances may show a rapid subsidence 
Sometimes the swollen pancreas may be felt, but often its presence is masked by 
abdominal ngidity The bowels are constipated, the stools may be fatty, or even 
contain blood The serum and the urinary diastase is increased, as also is the 
The blood sugar may be raised, and glycosuria may occur Jaundice is rare The 
onset may be accompanied by alarming collapse Fortunately recovery has 
m most tases Diabetes as a sequel to mumps is very exceptional, but undoubtedly 
may occur, sometimes even when the abdominal symptoms have been quite trivial 
When mumps attacks a diabetic dangerous ketosis may occur It should be noted 
that m mumps a raised diastatic index may occur without clinical evidence of pan- 
creatitis, and IS then attributed to infection of salivary glands , 

Nervous complications are excepuonal Meningismus may signalise the onset and 
meningo-encephalitis may set in towards the end of the first or during the second 
week, It has even been known to precede the appearance of the glandular swellings 
Later and rarely, an ascending paralysis or a general paralysis of the limbs and 01 
certam cranial nerves, attributed to peripheral neuritis, occurs As a general rule, 
hotvever, a parotid swelling which causes unilateral facial paralysis is not due to 
mumps 

An excess of lymphocytes or of protein may be found in the cerebrospinal fluid, 
and IS not uncommon during the first 15 days of mumps, even m the absence of 
definite meni^eal symptoms 

Certain afftctions of the organs of special sense, although uncommon, deserve 
mention on account of their importance Quite apart from deafness, due to the 
occasional occurrence of otitis media, true nerve deafness may occur unaccompanied 
by signs of middle ear disease The deafness is of sudden onset, and when accom- 
panied by nausea, vomiting, tmnitus and inco ordmauon it is attributed to hemorrhage 
or exudation within the labynnth , but it may occur without any labynntlune symp- 
toms Fortunately the deafness is usually unilateral for it 13 incurable A few cases 
of dcaf-mutism have been attributed to mumps 

Papillcedema or retro bulbar neuritis and optic atrophy are other rare but im- 
portant sequels Iridocyclitis, paralysis of certam extra ocular muscles and loss of 
power of accommodation may also at tunes ensue , these mamly terminate m recovery 
after a variable time 

Among other passible complications may be mentioned epistaxis, bronchitis, 
pneumcnia, pencarditis and arthrms Electrocardiographic evidence of myocardius 
hM been reported in as high a proportion as 15 per cent m some senes 'Imnsitory 
albuminuria is not uncommon and nephritis sometimes occurs as late as 4 or 5 weeks 
after the onset of the salivary swdlmgs, unenwa has been resoonsible for death m 
rare instances ^ 

Suppuration m the parotid gland, gangrene of the gland, cellulitis of the neck 
and floor of the mouth and suppurauon of the cervical lymph glanda are very rare 
« etrta, which arc geiierally attnWd to auperadded septic Infection The mflam 
matory rrdema of submaiullaiy momps has on occasions spread to the glotus and 
SS “ ‘“f"' *c fs^Ses ovfrlying the 
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Relapses, charactensed by a recurrence of the glandular s\^elllng after a distinct 
intervj, are not \ery uncommon Although one attack of mumps usually protects 
the indi\ idual for life, second attacks are not unknowm 

Diagnosis — In the presence of an epidemic this presents little difficulty , but 
the true nature of the infection may be overlooked in sporadic cases or when the 
parotid swelimg is insignificant, and when the disease pnmanly affects the sub 
mandibular or sublingual glands, or again when orchitis, pancreatitis or even meningo 
encephahtis constitutes the first, and perhaps the only, manifestation 

Parotitis, usually unilateral, and attnbuted to ascending duct infection, is a well- 
knoum complication of certain fevers and of some abdommal diseases This is not 
contagious It generally ends m suppuration, and is accompanied by a polynuclear 
leucocytosis S\\ ellmgs of the salivary glands, distinguished from mumps by their 
recurrent nature are attributed by some to a mild chronic infection of the ducts, 
which may be dilated, others believe them to be allergic m nature (see p 532) 
Spelling of the sali\ary glands may also follow the admimstration of certain drugb, 
such as iodide of potassium and pilocarpme, or be caused by salivary calcuh 

A painless enlargement of the parotid and lacrimal glands of great chronicity, 
occurs m Mikulicz’s disease In uveo parotid fever mdo cyclitis accorapames the 
parotid sueUing (see p 532) 

Inflamtflatory s^\eUmg of the higher cervical glands, especially when accompanied 
by pen adenitis and cedema may be mistaken for mumps Sw elling of this char 
acter occuts m certain cases of malignant diphthena and also in scarlet fever Careful 
attention to the history, proper examination of the fauces and search for rashes should 
eliminate this serious error Enlargement of the pre auricular lymph gland due to 
lesions about the tiostnls and angle of the mouth, and the swelling caused by pen* 
ostitib of the lower jaw, or otitic mfection of a zygomatic air cell, may superfiaally 
resemble inflammation of the parotid, as also m some cases may subcutaneous 
emphysema 

When the submandibular and sublingual glands alone are swollen the distmction 
from lymphadenitis may be difficult In such cases extension to the opposite side 
mdicates mumps as also does the transitory character of the swelling In all forms 
of septic adenitis a polynuclear leucocytosis is likely to be present 

In glandular fever, which is an acute mfective ademtis of the cervical and other 
lymphatic glands the sah^ ary glands are not involved 

Prognosis — The mortality from mumps is remarkably low Most deaths occur 
m children under 5 especially in infants usually from some complication Attacks 
of mumps m pregnancy have been known to prove fatal, and on rare occasions con 
genital malformations have been attributed to them 

Treatment — ^Mumps is infectious for 2 or 3 days before the swelhng appears, 
after that mfectivity rapidly becomes negligible Isolation for not less than 2 weeks 
from the onset is advisable, provided that 1 clear week has elapsed since the sub- 
sidence of the glandular enlargement Some would reduce the week to 3 days Con 
tacts should be removed from exposure and isolated for 28 days or better, supervised 
from the fourteenth to the twenty eighth day, unless they ha\e already had the 
disease Thirty ml of whole blood, or 15 ml of serum of recent convalescents, if 
given on first exposure, seems to prevent infection, but its protective effect only 
lasts about 14 days A fractionated globulm has also been prepared Attenuated 
attacks are difficult to produce, but see also remarks under measles (p 154) 
On account of tlie Lability to orchitis it is better to have mumps before puberty 
than after Gamma globulm from recent con>alesccnt5 has gi\en the best results m 
preventmg this complication In fulminant and bilateral attacks incision of the tunica 
albuginea has been found to relieve pain and fever, and thought to avert subsequent 
atrophy For the after results substitution therapy wnth testosterone may be con 
sidered 
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The patient should be isolated and confined to bed. The incidence 
of orchitis are said to be less in those who arc not alIo^^cd to get 
at which this complication usually appwrs is past Foods which need 
are indicated during the acute stage The mouth should be kept dwn ? 
relieved by local applications and acetylsalicyltc acid The inflamed tes 
be enveloped in cotton-wool and suspended or supported by a small P' , 
pancreatitis is suspected, fomentations may be applied to the ab^men, smal 
opium administered and the diet strictly restricted to fluids Delirium an P) 
are met by sponging, wet-packs or the ice-cap. Hyosetne may become n T 
Repeated lumbar puncture is beneficial in meningo-encephahtis 


INFLUENZA 

Definition.^ — An acute infectious disease of short duration, existing m 


and epidemic form, with sporadic outbreaks ^is characterised by sudden 
pyrexia, headache, pains m the back and limbs, and a tendency to innamma 5 
complications in the respiratory system 

Etiology.— There are influenzas rather than influenza, but there are . 
which have baffled epidemiologists and bacteriologists for many years, ./ 

exceptional opportunities for observation and research afforded by the 
1918-1919 serve entirely to answer them Are the protean leatures of disease wni 
are at present included in our conception of influenza all manifestations °*^*"j**^ 
matertes morht ? What causative factors determine the pandemics of the 
during which the case-mcidences rises so rapidly and so enormously ? What is w 
associapon betsseen benign influenzal catarrhs of endemic and sporadic occurren 
and the pandemics which decimate whole races of mankind ? . 

We are ignorant of the reasons why a state of relative quiescence m 


incidence of the disease— scattered sporadic cases and mild epidemics— sti< 


blazes up into a devastating pandemic We know that when this conflagration arwt® 


the disease becomes very highly infectious in character, that its virulence is cnor^ 


mously increased and that the usual close association with catarrhs and seasons a 
latitudes and lowered general resistance is no longer observed Age gives no security 
at such times , witness both the high case-madcnce and high case-mortality in young 
adults during the pandemic of 1918-1919 

A previous attack of the disease gives little or no protection , according to soin 
authonties the rcierse is the case, yet promising results from prophylactic vin» 
eitccrnc rnoceJadon have 6cen reporteJ 

In the matter of its relation to other catarrhal states the absence of definite entena 
makes it impossible to be precise in diagnosis It is only m the presence of a sev^ 
and widespread outbreak that the guide of probability is of assistance in this respect 
Andrewes and his co-workers at the National Institute for Medical Research 1 ^ 
1933 isolated from the naso-pharyngeal discharge of influenza patients a \irus wbic^ 
IS capable of infecUng ferrets When human influenzal garghngs are dropped 
the noses of ferrets they become ill in 48 hours and the disease has been transferrer 
from the expenmental animals to the aepenmenter. Further, they have shown tb3‘ 
patients who have had influenza recently develop antibodies m their blood whiCR 
kill, or inactivate, the virus Neutralisation tests with antisera prepared from humar 
strains prove that different serological varieties of the virus exists So far virus A 


and virus B have been identified, each with different epidemiological beha^nour, 
there arc cases which, though rliotruiw J... * .i C »V.»ee. aflU 


: cases which, though cluucally influenza, are not due to either of these, an‘ 
m \vhich no recognised virus or anubody can be demonstrated Such cases ha 
provisionally been designated " influenza Y 
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Vims A appears to be associated ^\'ith most of the more widespread and Mrulcnt 
epidemics, but no hird-and fast distinction is possible Virus B influenza is com- 
monlj sporadic, mild and of insidious onset, but it may become epidemic, while 
\ims A may gi\ e nse to sporadic cases There is usuallj an admixture in any epidemic, 
although one \ams commonly predominates 

Secondary mfection undoubtedly plays a -very important part in the complicated 
symptomatology of the disease It is unfortunate that m bactenological nomenclatures 
the term “ influenza ” is still linked i\ath Pfeiffer’s bacillus For though Hcemophihis 
tnjiuenza is one of the orgamsms most frequently responsible for secondary infection, 
It occurs as the causal microbe in cases of disease quite other than clinical influenza — • 
septic endocarditis, sinusitis and meningitis A special feature seen in regard to it 
is the fact that, ivhen present in acute cases of influenza, it usually occurs m enormous 
numbers m the infected tissues and their secretions Next to H infitienzce, the micro- 
organisms most commonly found in association with the djsease are streptococci of 
the hasmolytic kind, pneumococa, N catarrhalts and Staphylococais pyogenes It 
seems certain that many of the most senous and fatal cases owe theur lethal character 
to streptococcal or staphjlococcal pneumonia 

Symp tom s — So far as can be judged the incubation period is with considerable 
constancy, something from 24 to 48 hours A marked feature of the disease is the 
abruptness of the onset So abrupt is it at tunes that the victim is stricken down, 
as It were, m the street, and, from bemg quite well he is, withm a few hours, prostrated 
and already suffenng the maximum discomforts of the disease The temperature 
rises rapidlj , there is often a ngor The chief symptoms are racking headache, 
intolerable aching pams m the loms and limbs, dryness and imtable redness of the 
mouth and fauces, and i distressing dry cough An erythematous rash is not un- 
common 

Although the symptoms arc protean, it is customary to desenbe certain types of 
case that are frequently met with, dependent largely upon the particular tissues and 
functions which suffer the chief results of the mfection It is to be noted that different 
outbreaks of the disease are prone to be charactensed by different clinical types, as 
also by differing degrees of seventy 

1 The febrile type — ^ this vanety of the disease the chief features are pyrexia, 
with associated malaise, headache, pams in the back and limbs, and a moderate degree 
of catarrh of the upper air-passages In many cases this type differs only from the 

common cold ’ in its more abrupt onset, its higher degree of pyrexia, its dis- 
roportionatcly se\ ere prostration and its relatively ” dry ’ form of catarrh The 
yebalh arc often painful, with some conjunctiMtis, and the fauces are often red and 
lightly cedematous and the tongue ** dove coloured * Cough is often present, with 
ew or no assoaated pulmonary signs The pyrexia lasts for a vanable time, usually 
to 6 days , the temperature chart may show two peaks in the 24 hours It is un 
isual to see the fever prolonged past the fifth day without some focal complication, 
;eneraUy pulmonary Defervescence is quite frequently bj cnsis, but this is by 
10 means the rule 

2 The respiratory type — This is the form of the disease which is most prevalent 
n pandemics, and when severe, it is the form to which the mortality is chiefly due 
Somewhere about the fourth day of the disease it becomes obvious that the catarrhal 
arocess is growing troublesome, with more defimte inv olvement of the laiyiix, trachea 
ind bronchial tract A dry catarrh of the laiynx and trachea, with pam and distressing 
:ough, ma\ constitute the mam feature of the disease. In manj cases the temperature 
fills about the third or fourth day, to nse again concurrently with a definite exacerba- 
tion and extension of the catarrh The respiratory involvement does not tend to 
remain localised as i bronchitis, but inv olves the lung tissue, leading to i bronchioktis 
and, m manj cases, an alveolitis also Then ensue the signs of acilte pulmonary 
congestion which are so chanictenstic of the disease, and cause so much anxietj for 
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:„od than he desires during a short W to 

m gr 10 (foses may be given topther ®® ^ ^ simple diaphoretic mixture 

“ livice every 6 - 8^ ^to/oto^ce^v^ ‘"-ootos 

pr'’eL^^n1S'pecyyXn these 10 ii.ti 

,„=•.; £‘gsgijJ'gv:t, r.,,..,.L. ~;L 'ss 

ot the cough 13 irritability of the upper air passages inhalation containing 

4 parts, vvnh menthol or eutoptus 1 part, are useful Fading this, a spj^^ 
chlorbutol (Chloretone) and rnenthol, 2 pet cent _ disease, syr cocillans 

used to the nose and throat In the “stond Mugh of to ‘‘“ss^^oie c»es 
CO , syr codemie and hnct tcrp heroin co are of some value Ijcytrlur 

Sief may follow syr chloral min 30, ammon hrom gr 10, witn ex b J i 
ha mm 20, etc , in 4 hourly doses for 4 doses vpntdation, control 

^ Insomnia calls for a general review of to "hofe^°l""?™hcsI tongs, a sedaO'S 

ofovrcxia posture, food, stimulants, etc Fa''‘"f ““ontion to these tmnto^ j 

drrJgS of’lmmon brom gr 20 and t.„ct ^^nd aotanta 

successful, mm 120 doses of paraldehyde, tma quillais ana 
to cover lU unpleasant taste Fading this, again, ohioral and bionua j 
since drugs of to barbitone group are better avoided tmc can 

4 JrcalmmC cj more severe cases assd esj compUealions M y 
mih iyprrfyrexM— Attention to good ventilation should be of bed 

mometer ^d not to patient’s sensations must be the guide to the „ In 

clothes ‘ Cradling ’ is often very useful, as aUo is tepid or "P”* ?P“,| bf used 
cases in which to temperature is even ton resistant, the cold pa* stouio 
and repeated if necessary Febrifuge drugs are to be avoided m such ^es 
(t) Pulmartary cases —In most instances a secondary infection is respoi.> 
pulmonary symptoiS" A bacteriological examination of to sputa is des ran 
mvcstigation of to sensitivity of any pathogenic organisins to the to‘b"y". to 
sulphonamides Pcmcillm or chlortetiacyclme should be adramistered w 
results of these tests are awaited Oxygen delivered through a nasal caxi 
B L B mask is useful m all severe cases with cyanosis 

(c) Heart failure, to be estimated more by the general state of , .,Lis is 

cyanosisTdyspnma, dehnum, posture) than by pulse-frequency or phys>ca j ^ 
met by alcohol, strychnine injections, nikethamide (Coramine) subcutanwusiY, 
a measure supplementary to these, strophanthin gr ^ in 20 mm of ®*®*’*® g stiH 
solution, injected slowly into a vein of the arm and repeated, if indications 
present, in 8 or 12 hours 


FOOT-AND-MOUTH DISEASE 
Synonyms — Aphtha Epizootica , Epidemic Stomatitis 

Definition — A contagious disease, due to a virus, communicated from aW . 
to man, characterised by nuld pyrexia, swelling and vesiculation of the tongue ^ 
buccal mucosa, accompanied, sometimes, by a vesicular eruption on the hands 
fingers pf 

Etiology — Man is relati\ely insusnptible to infection which, however, is 
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almost world-wide distribution amongst cattle, pigs and sheep. Up to 1872 there 
were but few reported cases of supposed foot-and-mouth disease in man. In that 
form fn cattlc, and human cases were more frequently 

n 1897 analysed the reports of more than 1,500 
3ccur in small groups. 

recognised by immunological tests : anti-serum 
*) and C (Waldman) has no protective influence 
ler two types. In cattle the virus entem through 
septicaemia ensues during which all the secretions 
e infective, with subsequent localisation in the 
lin active on hair or in soil for a month, 
nunicated to man t (1) By the consumption of 
g from the disease. (2) By direct inoculation : 
Is, or (6) milking convs suffering from the specific 
lOse affected are for the most part either children, 

incubation period of foot-and-mouth disease in 
ttle, namely, 2 to 5 days. Whatever the route of 
ght headache, a mild grade pyrexia and dryness 
for a few days, and is then succeeded by a period 
of the characteristic lesions — vesicles upon the 
owisb-white turbid fluid. In 48 hours or so the 
\ of superficial ulcers having a smooth puiplisb 
welling of the tongue and mouth, which, with the 
iwing difficult. At the same time a crop of smdl 
i and on the hands ; they increase rapidly in size, 
hich fall off early in the second week. In adults 
reoivery in from 7 to 10 days. Occasionally the 
e it may cause a severe keratoconjunctivitis. In 
iboiled milk, the condition is prone to be more 
irexia, gastro-enteritis and diarrhoea, 
dietetic and symptomatic. A weak solution of 
j the best local application ; strong antiseptics, 
ds» must not be employed. 
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disease derived from birds, including parrots, 
fulmar petrels, resembling typhoid fever in its 
DUt presenting signs of an atypical pneumonia, 
cases of this disease were denved from parrots 
lian parrot being usually the source. It is now 
' affected and may transmit tlie infection to man ; 
litable name for the disease would be ornithosis. 
IntecUon is usually conveyed direct from a si<i parrot to a human being who has 
been in close contact with tlie bird, but a parrot dead of the disease is also infectious. 
It is probable that a healthy parrot can act as a carrier. Infection from one human 
being to another, although it seems to occur occasionally, is very rare. Bedson proved 
that the causal organism was a flltrable virus and complement-fixation and neutral- 
isation tests have been derised which arc of assistance in establishing the diagnosis. 

Pathology.— -The post-mortem appearances are those of a severe sepucaunia, 
With characteristic changes in the lungs. The latter do not present the picture of 
classical lobar pneumonia or broncho-pneumonia, but of a “ peculiar hemorrhagic 



lUtECTtOtlS BISLASES 

ESiESanr"^^ 

"XH-Llly a very troublesome symp^nt m to ^e oj *0 

arc very typical of influenza, and they ate seen ““""f !;„ t,c as rnuch 

Btighh pmk, frothy mucua, sometimes produced m large . “^^toty a:i<^ 

as i pin? m 24 hours This rose red mucus results from amte mflaminatjy^ 

of the lune It may be expelled tnvoluntanly during cough and som 

fiom the lostr.r>) TeLcious mucus, less visad than m 

more copious, differing also in colour which is of seteral hues— , 

and various shades of green, all of these being |n a lugh degrB 

Seen m a white earthenware vessel tliese sputa ate very striking anu in a b 

diagnostic j ,<,iy fatal foim “'?°onS 

pandemic or to epidemic penods The patient “,6'“'''^,‘'’/aWactcr (“ hehoWP' 
iftet, with intensely toxic symptoins, cyanosis of a perahar gate tun 

cyanosis ’ ) and rapid development of heart failure before focal tcferre 

S show themselves-unless it be the presence of copmus fine “f <>>' ™ an 
to m ( 2 ) The duration of this type of case varies from 48 hours up to aw 
no measures of treatment however prompt, serve to alert the almost 
It IS asserted by reliable obsenera that death may occur even wlthm the nrsi a 
from the onset „.,lprntc illnes® 

There is no evidence that the influenza viruses gnc nse to an ®P'“ „ gterm 
m which abdominal symptoms dominate the picture " Gastric inftueMa . y, 

which should not be retained Epidemic nausea and vomitmg has been i 
small outbreaks and a “ virus diarrhcca ” is thought to occur The cau«ai ^^^^3 
these diseases Im e not been identified, but there is no reason to inculpate tna, uu 


viruses , ^c,nt 1^ 

Complications and Sequelse —These are both numerous and 
dee'ariP've except the malignant cases and the very severe respiratory cases oc 
during pan- anci epi dcmic penods, it may be said that the importance of trie 
Itrs more m its complications, and perhaps still more m its sequels, than 
' infeaion proper Tor convenience these disabilities may be grouped^ dreamy 
1 Re^ratory —The mam extensions of the catarrhal process have been 
:fcrtcd to, as also has the occurrence of pleunsy Si nusitis may be mentione ^5 
13 both common and troublesome ^OtiUs media also* occurs Astl^a 
ppcars for the first ume in a pauent’s*^life after influenza, and the age of the s 
laj be much more advanced than is usual with asthma generally Pulmonary t 
ulosis not seldom shows itself also for the first time m tlic same association- 
issociatcd pneumonia may be followed by bronchiectasis ^erablc 

2 Cireu/a/013^ — Perhaps the most serious complication and sequel is rc 
to thcTieart Borne degree of cardiac enlargement is common during a severe 
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of the respiratory type, and this condition is apt to prolong con\alescence m a ver) 
tedious fashion In some cases a bradycardia due to heart block has been observed 
the prognosis in this condition is good 

Vasomotor troubles are not uncommon and often complicate the heart condition 
Phlebitis may occur 

Diagnosis — During pan and epi demies the diagnosis is, as a rule, not difficult, 
especially when the case is \ery severe If the highly charactenstic condition of 
bronchiolitis with copious fine r&les referred to on p 179 be present in a febrile illness 
with nerve prostration and general toxamia, the dngnosis is fairly certain A leucov 
penia is present in influenza until secondary bactenal infection is established 

The diagnosis of milder cases of mfiuenza, if occumng in sporadic fashion is 
frequently a frank admission that it is well to give the patient and his friends a label 
to his disease There are so many causes of an acute febnie illness with roalaise and 
slight catarrh that exact clinical diagnosis may not be possible 

Preasc diagnosis requires laboratory evidence that the infection is due to one of 
the influenza viruses The influenza viruses agglutinate fowl erythrocytes, but tins 
agglutination is inhibited if serum containing antibodies is first added to the virus 
suspension These observations have provided a relatively simple method of demon- 
strating the presence of circulating antibody and the ** agglutination inhibition ” test 
has proved a valuable weapon to the epidemiologist It remains impracticable and 
unnecessary to seek this laboratory confirmation in routine clinical practice 

A word of warning is perhaps necessary m respect of diseases kno\vn to be prevalent 
coincidentally with outbreaks of influenza Thus, true pneumococcus pneumonia, 
whether lobuhr or lobar, is not infrequently called influenzal when this latter disease 
IS epidemic Of greater importance is the fact that waves of incidence of influenza 
and poliomyelitis and cnccpnahtis sometimes concur If the practitioner's attention 
13 bent only upon the former disease he is apt to put dow n to it certam serious nerve 
lesions that really belong to the latter 

Treatment — ^orim^Acric — As we do not know the factors leadmg to the 
production of influenza epidemics we do not know how to prevent them When 
they arnic we can to some extent control them by efficient quarantine, by early 
diagnosis and notification, and by a proper system of hospitalisation adequate to the 
peculiar features presented by tJie disease In regard to individual prophylaxis it 
was formerly held that to keep generally * fit ” was a good protection against infection 
Ilut recent cxpenencc docs not confirm this view influenza attacked the strong as 
well as the weak , indeed the robust young adult fell a victim by preference, though 
this may ha\e been partly because he was more open to infection by virtue of the 
conditions of hts life The age mortality as well as the age morbidity during the 
1918-1919 pandemic seemed to make it clear that some method of specific immunisa 
tion IS essential before wc can hope to protect against infection The protection 
gi\cn bv Mccines prepared from the viruses is curiously variable, apparently because 
of the changes in antigenic characters of the prevalent strains For instance, a mixed 
virus A and II vaccine which gave good protection against influenza m 1946 was 
almost inefTcctive m 1947 ProtccUon is established, experiments wnth induced 
influenza ha\c shown wuhin 8 day's, but endures for only months for virus A 
and about a year for v irus B These vacancs have not yet emerged from the expen 
mental stage 

CuRATiVF — 1 General wran/rw •«— \\ ith the onset of symptoms the patient is 
put to bed and is kept there until~the temperature has reached normal and has re 
maincd there for 48 hours Isolation is desirable He is only allowed up if cxamina 
tion of the heart and lungs, and a review of his general condition, reveal nothing 
abnormal 

\ light easily digestible diet should be given in quantities determined by the 
patients appctiU Tlicrc is no need to press a well nounshed patient to take more 
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vesicular pneumonia, complicated by pulmonary thrombosis and free from bacteria 
(Turnbull). In addition, areas of mucopurulent bronchitis and broncho-pneumorua 
may occur from secondary infection. The gastro-intestinal tract is usually free trom 
severe inflammation. , , , r • - 

Symptoms.— The disease usually sets m rather suddenly^ after an incubation 
period of 7 to 14, and sometimes as long as 30, days. The rise of temperature^ 
commonly abrupt, and headache is pronounced. Epistaxis sometimes occurs, i n 
patient is generally dull and apathetic, and passes into a condition suggesting a typnoi 
infection. The abdomen may be slightly distended, and there may be a little sicknes 
and diarrhoea at the outset. The spleen is not palpable, but in some c^es a tew 
rose-spots have been observed whidi are of a smaller size than the spots m 
fever. Pulmonary symptoms may be present from the outset, or appear zfttt t e 
disease has lasted some days. Cough is often frequent and troublesome, but, as a 
rule, there is little expectoration. Respiration may be rapid, but the pulse-ra 
remains low. The signs in the lung range from those of a bronchial catarrh ® 
massive, sometimes very dense, consolidation. Pleuritic signs are very rare. 
disease usually lasts from 2 to 3 weeks, and the temperature may fall abruptly. I cni* 
porary rises of temperature during convalescence are often observed, and there may 
even be a complete relapse. 

Diagnosis. — CUnicdly the disease can be suspected on circumstantial evidence. 
If one has a patient who presents a general resemblance to a case of typhoid or par^ 
typhoid fever, but whose blood does not give the agglutination reactions, who 
also pulmonary' symptoms and signs of an atypical sort, and who has also beenbrougW 
into close contact with a sick parrot or love-bird, then the diagnosis is justified, n 
deceptive feature m the diagnosis from typhoid, however, is that sometimes the 
agglutination reaction to Salm. t^phi is positive. It may be impossible at the outset 
to distinguish psittacosis from influen^ but the supervention of pulmonary com- 
plications iatJim she first few days is in favour of the latter. Bacteriologically Jb® 
existence of the disease Is proved by the presence of a positive complement fixation 
reaction in the patient’s serum. 

Prognosis. — ^The mortality varies considerably in different epidemics, but may 
perhaps be put at about 1 in 6. Young people usually recover. Severe involvement 
of the lungs and failure to maintain a relatively slow pulse are unfavourable factors. 

Treatment.— -Penicillin has proved of value in some cases, but chlortetracyclinc ^ 
the drug of choice and reports of its action are most encouraging. Patients should 
be nursed >\iih the usual precautions adopted in a typhoid case, but need not o* 
further isolated. Special signs and sjroptoms roust be treated as they arise. 

PaoriiYuixis consists m forbidding the importation of infected birds; cafW 
should be kept clean, and the birds should not be fondled. A bird which falls sick 
should be immediately isolated or destroyed. 

R. Bodlet Scott. 


YELLOW FEVER 

Synonyms.— Febns tbva; Typhus Ictcroides; Yellow Jack: Black Vomit; 
Kendal 8 hever; Fievfc Jaune; Ficbre Amanlla. * 

tltxttM of audden onset, endemic in parts o' 
tropica! Amenca and \\est Afnca, charactensed typically by pyrexia, vomiting. ® 

rhaael"aod 'u a'bnnnnuria Ld a tendency to hmoton 

rhages and jaundice. It is mused by a Httable t-itus and U transmitted to roan b)' 

tcaj b^. “f »'«■>" fever have been rnttailed in recent 

'car. bi the destruction of its iniennediary host. A drclc with its centre in the 
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Isthmus of Panama, and embracing the northern parts of South Amenca, the West 
Indian Islands and the southern parts of North Amenca includes most of the area 
of Its late prevalence in the Western Hemisphere Unsuspected reservoirs of infec- 
tion have been found in the Amazon basm and in parts of Colombia, Venezuela and 
Brazil The endemic area m Afnca is regarded as including West, Central and East 
Afnca extending north to the Anglo-Egyptian Sudan and Entrea and south to the 
Uganda Protectorate and Belgian Congo Stokes, Noguchi and Young died when 
investigating yellow fever, the infection being probablj acquired by direct contact 
with infective blood rather than by the mosquito vector, esgyptt Carroll in 

1900 shoved that this mosquito would transmit the disease after a penod of 12 days, 
provided it was fed on the blood of a yellow-fever patient during the first 3 days of 
fever Reed and Carroll also found that the injection of 0 1 ml of blood from a 
yellow-fever patient collected dunng the first 3 or 4 days of fever produced the 
disease, and that the serum after filtration remained infective Aides iegyptt bites 
in the day'time, and is most aggressive m the early morning Its domestic habits 
make it an effiaent vector, as the larval stages develop mainly in artificial containers 
m or near human habitations Males and females are equally susceptible, and infec- 
tion in cluldhood is common This tjqie of urban and rural yellow fever differs from 
jungle yellow fever, which is found m or near tropica! forests in Brazil, where Aedes 
eegypti is absent Adult males who work in the jungle are mainly infected Wild 
jungle mosquitoes have been found to harbour the virus, but the common vector is 
not yet known Monkeys and possibly the hedgehog or other susceptible animals 
maj play an important rhle as reservoir hosts In 1927 the West African Yellow 
Fever Commission found that the Rhesus monkey {Macaca imilatta) was susceptible, 
only 1 out of 30 monkeys sunavmg One attack confers lifelong immumty, and 
0 1 ml of convalescent human serum protects monkeys The virus, if dried, will 
keep for months , it penetrates the mtact skm of both man and monkej s, but is no 
longer demonstrable m the blood and viscera after the fourth day 

The diameter of the virus as determined by filtration through collodion mem- 
branes lies between 17 to 28 miUimicrons It possesses two qualities, viscerotropism 
and neurotropism, when both are present it is known as * pantropic” virus In 
1930 Theiler found that if pantropic virus was inoculated intricerebrally into suscept- 
ible mice the) developed encephalitis, unless immune serum wtis simultaneously 
injected After repeated passage through the brain of mice the virus lost its v^scero 
tropism or capacity to attack tlie abdominal and thoraac organs, and was converted 
into a neurotropic virus with fixed characters Injection of this virus or of pantropic 
virus attenuated by tissue culture immunises against yellow fever and is the basis 
of prophylactic immunisation 

The fact that immune bodies are demonstrable m the blood of jellow fever cases 
shortly after infection, and persist permanently m recovered cases has been utilised 
to determine the endemic inadence of the disease Mice are emploj ed for the pur 
pose The protection test, as developed by Sawyer and Lloj d, consists of an intra 
cerebral inoculation of starch solution followed by the mtrapcntoneal injection of 
virus and the serum to be tested In the absence of immune bodies m the serum the 
virus produces encephalitis and death within a fortnight, if immune bodies are 
present the animal remains unaffected This test has been of great value in affording 
an index to past epidemics, and in accurately determining the past and present 
geographical distribution of the disease Examination of liver speamens obtained 
bj, means of the vnscerotome from persons dyang of illness of not over 10 days’ 
duration has also led to the detection of unsuspected reserv oirs of infection 

Pathology — Death generally occurs between the fifth and ninth day of the 
disease Rigor mortis comes on early The skm may show ecchymoses and is an 
intense yellow colour, which becomes accentuated after death 1 he Uver is of approxi- 
mately normal size, reddish yellow, brownish yellow or * chamois leather’ colour, 
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and may show hamorrhagcs Microscopiolly a nudzonal fatty degeneration is cte- 
actenstic on the fourth or fifth day, but Uter ail zonra undergo necrosis and tte 
nuclei may contain aadophile inclusion bodies The gall-bladder nonbnns ten a , 
dark bile The kidneys arc congested, and show cloudy swelhng and fatty areencra 
tion Petechial hiemorrhages, casts and degeneration of the convoluted <nn“'“ j 
seen on secuon The adrenals may show cortical fatty degeneration The lett venin 
IS often dilated, and its muscle pale and flabby Bradycardia is damag 

the aunoilo-ventncular bundle, and fatty degeneration of muscle cell-elements 
common Erosions and petechial hxmorrhage m the stomach and proximal a 
denum occur, hence the coffee-ground vomit and the tarry blood in the entero ^ 

1 he spleen is almost normal m size and appearance The pleura and ineninges 
show iuemorrhages, the brain is congested, and the lungs congested and apt to s 
hemorrhages _ 

Cknical pathotogy — ^The outstanding pathological features are cloudy | 
and necrosis of the parenchymatous cells, espeaally of the liver and kidn^, 
degeneration of tlie capillary endothelium, resulting in hemorrhages jaunmee an 
albuminuna with casts are thus produced Hypoglycemia related to liver 
may occur from the fourth day onwards, while the van den Bergh may show a 
direct positive reaction and a positive indirect reaction of from 2 to 20 units 
the later stages the blood urea may be increased, and in monkejs Findlay 
increase m guanidine bodies Though the leuoicytes may vary from 3000 to 15, 
per c mm , Icucopenia is the rule, the lowest counts occumng about the fifth to six 
day , the neutrophiles are decreased, the lymphocytes increased and the „,i 

tend to disappear The clotting time is markedly increased The cerebrosp^ 
fluid IS under increased pressure and may contam increased quantities of albumin 
and chlorides 

Symptoms — The incubation period is from 3 to S da>s, but may be 10 , 

ally, the disease is divided into (1) Larval and mild forms , (2) Severe , (3) 
nanl. In well established severe cases the clinical features vary according as m 
liver, kidnejs or heart bear the brunt of the attack, acute hepatitis and chol^iA 
ur'cmia and anuna, and cardiac insufficiency being respectively manifest. W®* 
cases show evidence of both renal and hepatic involvement, 

1 The larval and mild typer — During epidemics, as well as where the dis^^ 
IS endemic, aberrant and irregular types are not infrequent, transient fever of 1 

4 days’ duration, perhaps assoaated with albummuna, occurs with rapid return to 
health ^\hcrc the pyrexia persists over 48 hours, headache, vomiung, eye pain 
mild jaundice may ensue Diagnosis m the larval forms is dependent on 8ho\ving 
that comalcsccnt scrum is protective 

2 Severe or ordinary types — ^The typical case presents three stages * (n) 
sthenic , (b) the stage of remission on the third or fourth day , (c) the astheruc sUgC. 
In the sthenic stage the onset, which often occurs at night, is sudden with chiUy 
sensations or a ngor, the temperature rapidly nsmg to 102” F or 104® F. Tbei« 
is 8c\erc pain m the back and limbs, frontal headache with flushed face, injected 
conjunctwK (ferrety eye) and photophobia Prostration is severe often disproportion 
ally so to the temperature (Carter) The tongue is pointed and red, anorexia, 
nausea and >ommng, which may be bilious, appear. Epigastric discomfort and tender- 

are charactcnstic, and insomnia is frequent Albuminuna generally occurs oo 
thc scrand day and steadily increases The pulse is at first rapid (90 to 110 per wiaute} 
and of high tension with raised blood pressure, but later slows until by the third daj 
It mav tw 60 to ,0 per minute despite the fact thatjihe temperature remains elc''at<^ 

I his IS known as haget’s sign, the pulse actually falling away from the temperature- 

II also remains slow when the temperature nses again m the rebpse Constipation 

IS the rule ^ 

Stage of remutxon —About the third or fourth day Uic temperature may fall 
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100® F or lower with amelioration of symptoms Recovery may result or fe\er be 
re established Frequently this stage is absent altogether. 

The asihentc stage — ^The temperature rises agam if it has remitted, turgidity of 
the face decreases, and jaundice now appears; it is first seen in the conjunctivas and 
IS not obvious in the skm until the fourth day of fever as a rule , sometimes, howe\ er, 
It is demonstrable on the third day. The gums are swollen and bleed on pressure, 
while the tongue is coated and later becomes dry and brown The liver is tender 
and only slightly, if at all, enlarged, wble the spleen is not palpable Hiccough may 
be very distressing, and black or ** coffee ground ” vomit, tarry stools and skm pete- 
chias may occur Bradycardia is marked (40 to 60 per mmute) and the blood pressure 
low The urme is acid and decreased m quantity ; it contams urobilm and much 
albumin, granular casts and possibly bile salts, bile pigments, bile-stained epithehal 
cells and red blood corpuscles Anuna is frequent in fatal cases After the mter- 
mission, the fever does not last as a rule more than 3 days 

Malignant forms — In this type the temperature may reach 106® F and profuse 
hfflmorrhages, melsena, black vomit, epistaxis, h^matuna, purpura, jaundice and 
anuna may develop by the third day Symptoms referable to the nervous system 
such as hiccough, tremor, subsultus tendinum and delinum are also encountered, 
death from overwhelming toxasmia rapidly ensumg 

Complications — Complications are uncommon, but boils, abscesses and trouble- 
some jaundice, appeanng for the first time m convalescence, may occur 

Diagnosis. — Difficulties m diagnosis are mainly encountered in atypical cases, 
especially early in an epidemic In the average case fe\er associated with undue 
prostration and early and mcreasmg albuminuria should at once arouse suspicion, 
while later, the tender liter, absence of splemc enlargement, Faget’s sign, hiemor- 
rhages and jaundice appeanng about the fourth day will be confirmatory In black- 
watcr feter, jaundice appears in the first 24 hours, in bilious remittent fever on or 
about the second day , w hile m Weil’s disease it is generally found on the fourth or 
fifth daj De^ue, mahgnant tertian mahna and relapsing fever also occasionally 
give nse to diffi^culty in diagnosis Malana, bilious remittent fever and relapsing 
feter are generally assoaated with an enlarged spleen, while blood smears should 
ret cal malana parasites or spirochetes Special laboratory mt estigations may be 
ncccssar) to differentiate Weil’s disease In the larval forms of jellow feter intra- 
cerebral inoculation of susceptible mice with 0 03 ml of blood collected during the 
first 3 days of feter may reteal the vims More frequently it will be necessary to 
take two specimens of blood at a fortnight’s interval and establish a nse m the litre 
of protectit c antibody by the mouse protection test m order to establish the diagnosis 
Course — If the patient survives, the acute disease rarely lasts longer than 10 
daj’s, and convalescence generall} progresses slowly but surely once a normal tempera- 
ture IS established Relapses are rare and generally fatal 

Prognosis — ^The prognosis differs in tanous epidemics, the mortality rate t'arying 
from 10 to 70 per cent , the average being 20 to 30 per cent Anuna, deep jaundice, 
black vomit, hemorrhages and severe nervous disturbances are of grate s^mficance 
Treatment — Prophylactic. — ^Thc segregation of infected mdiwduals in 
mosquito-protccted wards, and the destruction of the adult and larval stages of 
mosquitoes (AedesJ hate done muclx to stamp out the disease Rubber gloves should 
be worn in collecting blood from all pyrcxial cases in endemic areas Conv'alesccnt 
serum affords temporary protection All persons visiting or living in a yellow-fever 
area should be yacanated with vnrus modified by tissue culture A single subcutaneous 
injection of 0 5 to 1 0 ml produces protective antibodies and confers an immunity 
which probably lasts 4 years No local reaction follows inoculation, but headache 
and general aching may dev clop about the fifth day Jaundice has frequently follow cd 
some 3 months after inoculation, but this is not due to the y ellow-fev cr vims, but to 
the use of human semm containing the icterogemc factor. 
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' c— -careful nursing of the pari^. in the te-^^ffood 

and X^.uchfluldascan ben.ken.s gwen dun^^^^^^ „jer; 

S&JdhiSf.oXTd|l?toX.nbar^^^^^^^^^ 

£ b?=n normal after .he ==“"<' P^^Syf^CrrdXXid eten in convalescent 
rX^Xd':^ £re£r?£s vL eises liX^he 

dextrose! |^en intravenously every 24 ■ ™^0 ’advXted to neutralise 

administered per rectum. Calcium , j tliough protective to roonkqa 

the effects of guanidine intoxication. Unformnately, tn effect the couise 

when giien in the incubation period, “"'“'.““o * ® treatment includes the 

of the disease once symptoms have appeare . y P epigastrium for hit- 

r-tzaa-iSiS- a 

when the temperature exceeds 103 F. 


PHLEBOTOMUS FEVER 

Synonyms.-Papataci Fever; Three-day Fever ; Sand-fly Fever : Pyro’s Fever. 
°°&giuSn.-An acute specific fever lasting about 3 days due to a fflterable virus 


may also be transmitted by the female Phlebotomus to the egg “"jd ^penmental 

Blood taken on the first and second days may produce tiie diseMe on exp ^ 
inoculation, and volunteers bitten by infective sand-flies develoD fever in f 
One attack generally confers relative immunity, but second attacks are not 
The disease occurs in the summer and early autumn m the subtropics, as - 
mils papatani passes the winter months In its larval stage. I'.hreeds in cm ^ 
crevices affording moisture, darkness and organic ^tter, and is found m s 
rubble walls, dug-outs, trenches and surface sod. The adults shelter i 
situations. The females bite just after sunset and at dawn. Numerous on ^ 
* 1 .- owA savairltae wVipr<^ tlipv nroducE itcKv T)aT)uIes. which may 


situations. The females bite just after sunset and at dawn, ^“meruua 
over the ^\^ists and ankles, where they produce itchy papules, which may > 
and give nse to localised swelling. The itching is severe, and iMy ^bo 

or longer or recur after an interval of several days in a sensitised mdivioua 

Pathology. — ^This has been inadequately studied, as the disease is not 
Symptoms. — ^The incubation penod b 2 to 7 days. Prodromata, such jjack* 

vaguepains, headache and weariness, may usher in the disease. Generally tn 

rnmmencc suddcnlv With chillmess. shiverine. lumbar pain and malaise. ^ ^ 


c\ening of the first day. Severe frontal headache, increased by cougmug.^ 
ocular pain, accentuated by movement of the eyes or pressure on the globeSi ^ 
pains and stiffness in the muscles of the back, neck and legs are charactens^* 


movement oi tne eyes or pressure on me rp^e 

pains ana sunness in me muscles of the back, neck and legs are charactens^* 
face is flushed and perhaps swollen, the conjunctivse arc injected (Dog s u 
the skin b hot and dry, the tQng;ue has a central fur, the throat is congest . 
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the fauces and palate are sometimes studded wth small vesicles. Bradycardia is a 
feature of the disease. Sleeplessness and irritability are common. The cerebro- 
spinal fluid may sometimes show increased pressure, some _ iymphocjles (10 to 30 
per c.mm.), an increase in albumin, and a decrease in chloride. The blood picture 
sliows a Icucopenia \ritli a relative lymphocytosis. Epigastric discomfort, nausea, 
vomiting and constipation may occur ; occasionally diarrheea is encountered. 

After about 36 hours, the temperature begins to fdl and reaches normal in 3 pr 
4 days. There may be concomitant sweating, vomiting, diarrheea and epistaxis. 
Occasionally the fever only lasts for 2 days, and rarely it exceeds 4 days. 

Diagnosis. — In the early stages it may be impossible to make a diagnosis with 
certainty. Influenza, dengue, paratyphoid, malaria, relapsing fever, typhus, infective 
hepatitis and other fevers may need differentiation. In influenza the upper respiratory 
tract involvement, and in dengue the secondary rash and the more prolonged or 
saddle-back type of temperature, may assist diagnosis. 

Prognosis. — Recrudescences are cxceptionid. The disease is never fatal. Con-- 
valescence is generally rapid, but extreme depression, malaise, asthenia and digestive 
disturbances may persist for 1 or 2 weeks. 

Treatment. — Prophylactic. — Combined outdoor and indoor spraying with 
D.D.T. has revolutionised the control of sand-flies, while the use of the repellent 
dimethyl-phthalate to the ankles, wrists and exposed parts at sunset has proved 
most effective. At night sand-fly nets or mosquito nets impregnated wtli D.D.T* 
should be used. 

Curative. — Cases axe treated by light diet, rest in bed during the febrile period, 
cold sponging when the temperature exceeds 103* F., and a mi.Tture of aspirin, phen-- 
acetin and caffeine citrate. 


DENGUE 

Sj'nonjws. — Dandy Fever; Break-Bone Fever. 

Deffnition. — A specifle fever, lasting 5 to 7 dap, caused by a filtrable virus 
vhich is transmitted by Aides cegypti or certain other species of this genus. A saddle- 
)ack temperature chart. Severe rlieuraatic-like pains in the limbs, backache, brady- 
•asdia., etwptiwa thwd-iowTtVi day 

ire charactenstic. Many atj’pical clinical forms occur. 

.ffitiology. — The disease occurs universally throughout the tropics and sub- 
xopics, where it is often endemic; from time to time explosive epidemics or pan- 
demics arise. All ages and both sexes are liable to infection. The rirus is filterable, 
md exists in the blood for some 18 bouts before onset and for the first 3 days of fever. 
It is communicable to man by direct blood inoculation during this period, or by the 
bites of certain species of Aedes mosquitoes. The mosquito takes 11 to 14 days to 
become infective, and remmns so for life. The common vector is the domestic 
mosquito, Aides isgypii, and owing to its habits the disease is especially common in 
towms on the sea coast. Aides aloopiettts also transmits dengue in the Philippines, 
while Aides sciiteUaris has recently been proved to transmit dengue to troops in New 
Guinea in areas in which Aides esgypti is absent. The same virus transmitted experi- 
mentally to volunteers by the same batch of mosquitoes can give nse to a very vanable 
cliniral picture. Some volunteers fril to develop fever, though their blood contains 
the ^ irus ; others may have a two-day fever ; others a saddle-back tj’pe of temperature 
chart ; and oAers continued fever of 5 to 7 dap* duration. Demonstrable immunity 
follows experimental infection. Immunity also develops following natural infection, 
and when individuals suffer second or third attacks of dengue these tend to be of 
Ic^cncd intensity. The fact that large epidemics are separated by intervals of many 
years appears to depend on acquired immuni^ in the local population. Newcomers 
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are always most prone to the disease Dengue has now been transmitted to mice 
and an attenuated strain obtained which seems promising for immunisation 

Pathology —Nothing definite is known of Ais, as the disease is only latai in m 
presence of complications or intercurrent disease 

Symptoms —In epidemics, the seventy and clinical picture vary consmerao y 
at different times and m different areas, and though typical cases are al'J^ys «cog 
nisable many atypical ones arc encountered which do not conform to the ciassica 

The incubation period is generally S to 10 days In the typical case, 
are recognised (1) the stage of invasion, (2) the stage of remission and (3) the s g 
of secondary rash and terminal fever Prodromata include general malaise and pai 
in the limbs Generally the onset is absolutely sudden, tvith a rapidly rising 
ture of 102® F to 105® F , associated with headache and aching eyeballs, more marK 
on movement The skm especially of the face, is congested and shows a 
flushing — the so called pnmary rash Backache is very severe and much pain 
at the muscular insertion about the joints Insomnia, initial depression, 
vomiting and constipation are not infrequent The pulse at first rapid soon begins 
to slow and after 3 to 4 days the temperature falls by crisis , this may be accomp^ic 
by diarrhcea, sweating and epistaxis Symptoms now improve, but after 12 hod 
to 3 days the temperature rises agam producing the sadale back chart Pams an 
depression recur and a roseolar rash, fading on pressure, appears , it is b«t seen 
on the dorsal surface of the hands and feet but also involves the face, neck 
The rash simulates measles but lacks its dusky red appearance Occasionally it t 
punctiform and then somewhat resembles the eruption of scarlet fever A rose rea 
flush of the palms of the hands and soles of the feet is not infrequent Occasionally 
dengue rashes become petechial The desquamation is furfuraceous in type, may d 
associated with marked itchmg and may persist for 2 weeks A leucopenia wtn 
lymphocytosis is characteristic Glandular enlargements may occur, and m some 
epidemics ademtis is present in at least 50 per cent of cases Two or 3 days aitc" 
the secondary fever and rash appear, the temperature falls and convalescence 
begins 

Other clinical types are frequently encountered One type presents a one phase 
fever like sand fly lasting 2 to 3 days, another is characterised by continued fe'er 
of 5 to 7 days duration with a terminal crisis, the rash is by no means invariable 

Complications and Sequelae — General debility, asthenia anorexia insomnia 
and mental depression may persist well into convalescence and persistent rheumatic 
like muscular pains in the vicinity of the joints may prove very troublesome 

Diagnosis — Influenza sand fly fever, yelJow fever, rheumatic fever, measles 
German measles scarlet fever, secondary syphilis, leptospirosis malaria paratyphoid 
and typhus may be confused with dengue The respiratory involvement in influenza 
the early albuminuria and jaundice jn yellow fever , the swollen joints m rheumatic 
fever , Koplik s spots and early coiyza of measles , the rapid pulse, adenitis and 
Icucocytosis m scarlet fever — these will often enable a diagnosis to be made SpecmC 
laboratory tests the clinical features and the course of the disease will assist in differ 
entiating the other maladies mentioned 

Prognosis —Different epidemics vary in virulence but the death rate is extremely 
small 

Treatment —Prophylactic —Prevention of breeding and destruction of the 
larv« and adult mosquito vectors will prevent the disease As Aedcs is a day biung 
mosquito, It 13 imporunt to treat all dengue patients under mosquito nets for the 
first 3 da>s of their fever and for hospital staffs to use anti mosquito repellent lotions 
and take other appropriate ptecauuons m daylight hours as wcU as at night 

CuRATi\-E — No specific treatment is available The patient should be kept m 
bed on a light diet for at least 3 days after the fever has tenmnated An aspinu. 
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phenacetm and caffeine citrate mixture is helpful for to\ic pams , and sedatives and 
cold sponging ma} be necessarj to mducc sleep 

During convalescence, tonics, good food and a change of climate maj be necessary 
to restore health in asthemc and depressed dengue patients 


LYMPHOGRANULOMA INGUINALE 

Synonyms — Chmatic Bubo , Tropical Bubo ; Lymphopathia Venereum . 
Lymphogranuloma \ enereum , Poradenitis 

Definition. — A venereal disease, due to a filterable virus, characterised bj 3 
herpetiform chancre on the gemtalia or pen-anal region, mflammation of the corrc^ 
<jpondmg regional lymphatic glands, and fever In males the ingumo cruro ihac 
glands and m females the pararectal and pelvic glands are chiefly mvolved Chronic 
ulceration and elephantiasis of the pudenda are not uncommon m females, and infiam^ 
matory stncture of the rectum may occur in both sexes 

Etiology — ^The disease has a world-wide distnbution, but is espeaally common 
in Chma, Japan, Malaya, East and West Afnca, and m North and South Amenca 
Though more common amongst coloured races, especially negroes, it is being recog-’ 
nised wath mcreasmg frequencj m Europe The disease occurs mainly m adults 
IS essentiall) venereal m ongm and is commonly acquired m the tropics and sub-- 
tropics foUowang coitus with native women Sailors often acquire the disease ir» 
Eastern ports The varus particle has a diameter of 0 125 to 0 175/v, is fUtrable and 
was first successful!) transmitted to monke)'s by mtracerebral inoculation of bubc? 
pus b) HellerstrSm and Wassen Mice are similarly susceptible Serologically the 
virus IS closely related to that of psittacosis In gumea-pigs large buboes mav follow 
the subcutaneous injection of stcnle bubo pus Surgeons have developed axillarj 
buboes from lesions on the fingers when operating on mfected patients, and children 
have acquired infection from simple contact 

Patholog). — ^The extirpated glands show marked periadenitis, and form con-* 
glomcrated masses The cut section often presents a reddish or vaolet tmge Foci 
of purulent softening ma) occur, and sometimes cavities, contairung thick viscid 
pus of a grc) to hght green colour, are produced b) their coalescence Microscopical 
sections of the bubo rev eal granidomatous tissue, epithelioid cells, fibroblasts, occa- 
sional giant cells and pol)’raorphonudcar leucoc)'tes, epitheUoid cells with palisade 
arrangement are v er) charactenstic. Chromatin staining mclusion bodies, known as 
Gamma bodies, arc found within l)’rapho<^'tes and pIasmoc)tes in tlie mfected glands 
Symptoms — In males, the pnmar) lesion is as a rule overlooked It occurs 
as a smdl herpetiform ulcer, generall) situated in the coronal sulcus on the penis, 
and appears a few da)'s to 3 weeks after coitus Swellmg of the median group of 
ingumtu glands draining the ano genital region follows m about 2 or 3 weeks, the 
limits bemg 1 to 6 vieeks Bilatcim glandular mvolvement occurs m 35 per cent of 
the cases The onset is general!) insidious, with slight stiffness or tenderness m the 
groin, and fc\ er Often pam is absent , rarely it may be sev ere The skin is at first 
red, but as swelling of the glands with pcnademtis and hard brawn) infiltration 
proceeds, it cliangcs to a bluish violet tint The conglomerated glands are hard to 
the touch, generall) only slightl) tender, and show no fluctuation unless suppuration 
IS advan«xl ristuln form in about half the cases Though the iliac glands are 
frcquenllv enlarged and palpable, thej never present clinical evidence of suppuration 
Healing with scamng ma) occur within 2 months or be dcla)cd H)cars Thcgeneral 
s)*mptoms include fcv-cr, anorexia, weakness and loss of weight. xMtliough the fever 
is usuallv remittent m tvpc no characteristic temperature chart is present, and not 
infrequent!) the temperature becomes normal m 7 to 10 da)*s, but sometimes it is 
prolonged and a t)-phoid-Iikc state supervenes Recurrent fever is occasional!) 
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are not uncommon, — — * . . • • ^ 

erythema multiforme, scarlatiniforra and urticanal ^i-anal region, ana 

^In females, primary lesions on the genital a or ^ 

the para-rectal glands are commonly mtolvcd, °ltji ^P 

form fistulx which may open into the vagina, Ac and rectum 

The disease runs a chronic course ; fibrous stn^rc obstruction 

may develop, or elephantiasis of the vulva (esthiomene) follow 1>™P. , rectum 

Polypoid swellings may occur about tlie anus, while tube, with 

mafulcerate and become converted into a 

widespread fistulx below the stricture. Acwrdmg to Stannus thm is genera ^ 
some 3 to 8 cm. above the anus. Rectal stncwrc is i^Und pus 

especially in prostitutes-ond is associated with the passage of blood, mucus 
from the bowel, and increasing constipation. HUease and the 

Diagnosis. — Climatic bubo has been called the sixth venereal Where 

history and clinical features are most important in mabng a j ' Herpes 

periadenitis and induration are extreme, actinomycosis may be simuiaiea. 
genitalis, filarial adenitis, septic and tuberculous udemtis, venereal bubo 
of chancroid, gonorrhoea and syphilis, as well as other buboes, . i ggetioB 

plague, rat-bite fever and tularxmia, may need differentiation. ..lotion of 

of material obtained at biopsy and Frei’s intradcrmal test, usuig a 1 tn lU 
virus-containing pus sterilised at 60'’ C., may be of assistance ; m U' hours. A 
antigen is injected intradermally, readings being made at the end o* . papulct 
positive reaction is characterised by the appearance of a reddish, mnitrax f r 
measuring from 7'5 to 20 mm. in diameter. It is regarded as a r^ inoculatiofl 
cutaneous allergy, and is said to be specific for climatic bubo. Animal in 
and the mouse protection test may be resorted to in doubtful uasw. _ l,M^ 119 ntiasis 
Lesions in the ano-genital region must be differentiated from nlanai j ffoni 
and ulcerative granuloma pudenda. Polypoid swellings should be distinguis 
piles, simple polyposis and bilharzia polyps. Rectal stricture which ja 

surgical or other trauma or new growth is almost certainly caused by ^hilis 

Ac past it has generally been erroneously attributed to gonorrhtEa, chancroiu, syp 
or tuberculosis. . , , In 

Prognosis. — ^The disease runs a different course in different indiwuuaw. 
males, unless the rectum be involved, the outlook is good though the_ -h as 

last many months. In females, with extensive ano-genital manifestations, su 
fibrous strictures and multiple fistulx, permanent invalidism may rwult. ^ 
Treatment. — ^Thc patient should be put to bed, have a nutritious high 
diet and given a course of sulphadiaztnc or some similar sulphonamide, ^ 
patients appear to be cured by this treatment. Chlortetracycline, in doses 
D-hourly for 10 days, associated with complete rest in bed, is successful m ^ ^ 

cases in causing a rapid improvement of the clinical condition. ChlorampheW 
also effective. If the glands are small and have not suppurated they are hes 
alone. If suppuration has taken place, aseptic aspiration of the pus may be uD 
taken to prevent rupture and secondary mfection. 

N. Hamilton FAiRtE^* 


and 


Herpes Simplex (see p. 1246). 

Herpes PnEPirriAus {sec p. 1247). 

Verruca Vulgaris (see p. 1301). 

MOLLUSCUM CONTAGIOSUM (scc p. 1302). 
Acute Anterior Poliomyelitis (see p. 1423). 
Encephalitis LEniARCiCA (see p. 1414). 
Herpes Zoster (see p. 1247). 

Rabies (see p. 1420). 
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EPIDEMIC MYALGIA 

Synonyms. — Epidemic or Infectious Pleurodynia , Bornholm Disease ; Epidemic 
Diaphragmatic Spasm , Devil’s Grip 

Definition. — An acute infectious epidemic disease of short duration characterised 
by sudden onset of pain m the upper abdomen and lower thorax, pyrexia, sweating 
and a tendency to relapse. 

Etiology. — The disease occurs usually m the late summer and autumn ; it 
mainly affects children under 15 years of age. The incubation penod being 2 to 5 
day s , the patient remains infective so long as the pain persists One attack may 
not confer lasting immunity. Although proof is not absolute, it is probable that 
infection with one of tlie Coxsackie group of viruses is responsible. 

Pathology. — Nothing is known of the pathology. No abnormality has been 
detected in those cases in which an exploratory laparotomy has been performed 
owing to mistaken diagnosis 

Clinical Features. — The onset is sudden, with acute spasmodic pain in the 
region of the xiphistemum and the attachment of the diaphragm, perhaps more on 
one side than the other The pain leads to shallow rapid respiration, and is intensified 
by deep breathing, by yauning, sneezing or cough, a spasm during a penod of 
quiescence may be induced by laughing In adults, pam may also be complained of 
m the neck and extremities, and there may be some frontal headache The tempera- 
ture rises rapidly, perhaps to 104® F., and subsides withm 24 hours There is a 
marked tendency to a return of pam and pyrexia during 3 or 4 days, and the second 
attack may be the more severe Profuse sweats are common, anorexia the rule, while 
vomiting and diarrhcea are seldom met with. 

There are usually no phy sical signs, other than m the character of the respiration, 
if involvement of the pleura, lung or pentoneum, but occasionally coarse pleural 
notion makes its appearance There may be some cutaneous hy'perssthesia and 
endemess on pressure m the painful area, especially m the epigastrium In some 
ases a leucocytosis occurs, and cosinophilia has been reported during convalescence 
!^o abnormality has been detected on radiographic exammation 

Complications are infrequent Conjunctivitis, catarrh of the upper respiratory 
:ract, orchitis and, rarely, meningo-encephalitis have been reported in certam epi- 
Jemics There are no sequelce Prognosis is good 

TceaCmeat. — The pafrent shauid be isofated, and remain ra 6ed untif 4S hours 
ifter the pyrexia and pain have subsided. Ordinary methods for the relief of pam 
are indicated 


C. THE MYCOSES 

Numerous fungi arc pathogenic to man, and the lesions caused thereby are con- 
NCniently described as the myco«es. 

Some of the diseases, for example the ringworms, are desenbed m other sections 
Nine of them will be described here — actinomycosis, sporotrichosis, aspergillosis, 
my cetoma, torulosis, North American blastomycosis. South American blastomycosis, 
coccidiotdosis and rhinospondiosis, the lesions of which arc of the nature of infective 
granulomata 


ACTINOMYCOSIS 
Synonym. — Bay -fungus Disease 

Definition. — A local infection, tending to become general, due to Acitnomyces 
tsraeh or other of several species of the genus Nocardta, producing granulomatous 
lesions chiefly in the jaw, skin, lung and digestive tract 
7 
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iEtioloirv — described by Bollinger in 

now known as A. tsraelt, in human casra. species of acrote 

may cause actinomycosis, A. Israeli, \vh«* is anaerobic, an uifough frequently 

Nocardia. The seind have been isolated from soil, but the first, alth gn ^ 
nrS ik the healthy month, have not been found in sod or -n J?8«nWe 
^he tivo varieties are each responsible for about invasive wb® 

is reason to beUeve that A. mael,. normally n“Pn>P^y“> inhalation o. 

tissue is injured; the aerobic acbnomyees of soil are conveyed oy 

'"^Pathology.— The characteristic of the disease is a ^“.PP''”*'^^ j.“'™j*sten*'ts 

from which rantains vUible granules which, examined microscopialy,^ar^ 

have a centre of a closely meshed P?n'“““? 

arranged striationa, often ending m club-shaped bodies. ,hiiening> 

bodii were thought to be spor« but they are now „«de froo 

of the sheaths of the threads. The dubs are only found m P''Pj*5? OTplof"' 
pus from active lesions, or m cultures on media m which serum or n*“° not 

It is essential in examining suspected pus to isolate a granule. It g . p^gbe 
readily detected in the w ound or m the pus, Colebrook has pointed out t ^ 

vigorously shaken in a tube of ^^'ater the pranules. not being emulsiheo, wi 
the bottom and may be removed by a pipette. im ^aments 

much facilitated by crushing the granules benveen nyo slides. The ®y«“%ulture *» 
retain Gram’s stain, while the clubs lose it and take the «»unter-stam. ^ 
in any case difficult, depending to a large extent on the amount of sewndary ^ 

To eliminate this as far as possible the granules should be weU ‘ on v> 

saline solution, and then after crushing between stenle slides should be so^ ^ 
glucose agar plates which are incubated aruerobically, or 

shaken up into melted glucose agar whidi is aspirated into long stenle the 

to the method of Vignal. Numerous subcultures may be necessary to comp 

isolation of the organism. t.. „«,nulonJ2^ 

Symptoms.— These depend upon the anatomical distnbution of the granu 
1, The Jaw and adjacent Structures. — When the infection angle 

parts the patient presents a swelling very like a sarcoma, generally about ^ 
or ramus of the mandible. The swelling may, however, affect the sub^n 
tissues and lymph glands rather more than the jaw itself, or even be connne , ^ jjj 
glands. The swellmg Is tender, somewhat painful and not generally so bar 
sarcoma. It may show one or more spots of softer consistency than the test ^ 
lump. With progress of the disease abscesses form and point externally to gi^ 
to multiple sinuses. In most cases there is no obvious source of infection . jjit 
mouth; the assumption is — m the hght of observations quoted above tn 
avenue of invasion is a carious tooth, or the gums and peri-odontal ipetnbrane.^^^ 
2. The I n testines ; Appendicitis. — The favounte site of infection is the 
and appendix region. The disease manifests itself either as an attack of 
most often acute, in which case the diagnosis is made only at the time of 
or as a slowly growing mass in the right iliac fossa, with some pain, 
constitutional disturbance, in which case suspicion may be aroused as to itt . 
if it be remembered tliat this region is a site of election for the ray fungus. or 

must be made from a swellmg due to regional ileitis (see p. 631), to tuberwice^ 
new growtii. There is a tendency for the infection to spread from the 
region — (a) to the adjacent pentoneum\ (6) to the abdominal tcall; (c) to the 
For this reason it is rare to find the lesion confined to the appendix by the time op ^ 
lion Ukes place. For thb reason, too, the first evidence of caecal infection ^ 
the iniolvement of the parietes in the lower right quadrant of the abdomen, m 
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case there is always a probability that the infection has spread from the bowel The 
liter IS someUmes m\ol\ed alone, that is, wthout obvious intestinal infection The 
disease is only to be distinguished from abscess by puncture or by free incision 

3 The Pleura and Lung — ^Acunomycosis in these tissues is by no means 
rare (see p 1038), and the disease should constantly be borne in mind by the 
pracutioner when faced with an obscure case in which mdefinite physical signs 
appear at one base, with cough, fever and (not seldom) haemoptysis In some 
cases a fairly frank pleuritic effusion appears, and the bactenological ex- 
amination of tlie exudate re^eals the nature of the disease In other cases 
ie clinical picture resembles a basal tuberculosis As the disease progresses the 
differential diagnosis lies between ray fungus, bronchiectasis and new growth 
Hsmoptysis which recurs in the absence of any evidence of tuberculosis m an 
obscure case of pulmonary disease, should raise the suspiaon of actmomjcosis of 
the lung The later stages of the disease stiU resemble pulmonary tuberculosis , 
wasting, intermittent fever, purulent expectoration, cough and physical signs of pro- 
gressive lung infiltration with destruction 

4 The Skin — Granulomata sometimes appear in the skin and subcutaneous 
tissues (a) alone, or (6) complicating the disease m deeper structures 

(fl) The neck and s<alp arc the parts most often affected The mitial lesion is a 
rounded swellmg, resemblmg a tuberculoma rather than the result of a pyogemc 
infection, but usually firmer lo texture and larger than the lesion seen m tuberculosis 
of the skin It has therefore to be distinguished from sarcoma and from gumma 
As the lesion progresses it mvolves the subcutaneous tissue and tends to ulcerate, 
after the appearance of one or more soft and dusky-red areas on it When ulceration 
occurs at mese points, pus escapes, and this contains the tell tale granules character- 
istic of the infection At this stage the appearance is not unlike that of a chronic 
carbuncle or a suppurating gumma Ultimately the skin “ breaks down ” over a 
considerable area of the swellmg, and a chronic ulcer forms, which discharges freely 
(i) Similar skin lesions appear not seldom in association with piiinary infections 
of deeper structures, these supcrfiaal deposits having the significance of metastatic 
pj'emic deposits 

5 The Brain — ^The bram, like the skm, maj be infected by direct spread from 
an adjacent lesion, or it may suffer by way of a general pyiemic process 

Diagnosis - — Hints haN e been given m the preceding account relative to the differ- 
ential diagnosis from tuberculoma, sarcoma, pyogemc infection and gumma The 
chief reason why acunomycosis goes unrecogmsed is that the possibility of its existence 
is overlooked All materials from a suspected case (pus, pleural exudate, sputa, 
material from liver puncture, excised lymph glands, etc ) should be carefully examined 
for mycelium, and the bactenologist should have his attention drawn to the possibility 
of Its presence Sputa from a case of recumng hemoptysis, m which a negative 
report m respect of tubercle baalli has been returned on sev eral occasions, hav e been 
found to contain threads of actinomyccs when the necessary investigation has been 
specially asked for 

Course and Prognosis — ^Although these vary much, there is, as may be inferred 
from remarks nlreadj made, a tendency for ray-lungus infection to become py^emic 
m character It is this feature which gives the senous note to prognosis in all cases 
In lesions about the jaw and m skin infections, that are primary and not assoaated 
With visceral infection, the outlook is not nearly so bad as when tlie lungs, liver or 
mttstinal tract are involved and when the skm lesions are multiple and secondary 
Early diagnosis if possible before secondary infection (usually staphylococcus) has 
taken place, adds greatly to tlic chance of recovery One of the most important 
points in connection vv^tll proOTosis is the uncertainty as to the complete extirpation 
of the fungus after treatment has, been apparently successful Relapses are common, 
and must be allowed for m any tliorough programme of treatment. 



196 


INFECTIOUS DISEASES 


Treatment— So soon as the diagnosis is made, penicillin should 8*'^ 
combination with one of the sulphonamidcs and the question si ould be rajsed ^ , 

or not radical surgical measures are practicable If they are, they should be p 
without delay , any abscess or infected area should be drained, or incised ana e ) 
curetted , infected lymph glands sliould be excised , doubtful teeth shou 
sacrificed 

Radiotherapy has also been advocated as a supplementary measure 


SPOROTRICHOSIS 

In this disease, which is much less aimmon than actinorn) cosis, lesions (graiiulo- 
mata) appear in the skin, and rarely in the muscles and bones _ 

^Etiology. — ^The causative microbe was first described by Schenk ^ 

varieties, Sporotnehum schenkt and 5 beurmanm, were originally described, 
now generally regarded as identical The organisms occur in pus as oval ® 
spores, and grow in culture as a colourless branching septate mycelium, with c ns e 
of brown fusiform spores on the ends of the filaments Occasionally the spores a 
arranged round the filaments They stain well with the aniline dyes, but irre^jat J 
with Gram’s stain Growth occurs under aerobic conditions only, and 
laboratory media Cultures are best made from closed lesions, which 
punctured with a wide-bore needle, and the material aspirated should be ‘hic ) 
sown on glucose agar plates, which should be kept at laboratory temperature i 
colonies, which appear in from 4 to 10 days, are very characteristic At 
thick and leathery, they later become convoluted and coffee coloured, and still U 
may become black Laboratory animals, especially mice and rats, arc susccptiP 
the lesions resembling those in man , but the disease is seldom fatal The , 

infected individuals agglutinates the spores of the organism, and specific immu 
bodies can be demonstrated by complement-fixation tests 

Symptoms and Diagnosis and Treatment — See p 1239 


ASPERGILLOSIS 

Infections with aspcrgiUus, usually A niger or A Jumigatus, have been obsene 
in the middle ear, on abraded corneas and in the lurg These organisms ® 
ordinary laboratory media and related speacs frequently occur as contaminants . 

Cases of lung infection are not very rare (s"e p 1039) They resemble case* 
chronic pulmonary tuberculosis very closely, indeed, they are generally mistaken 
for this disease until investigation of the sputa reveals their true character 

R Bodley Seem 


MYCETOMA 

Synonyms — Madura Foot , Maduratnycosis 

Definition — A chronic granulomatous condition iffccting especially the 
characterised by marked swelling and the appearance of ex‘emal nodules connected 
vuth deeper sinuses which exude oily, purulent fluid containing various colour^ 
fungoid granules 

^tiology — The disease is endemic m certun parts of India espcctallv m 
Madras Presidency (Madura) but it also occurs m Ceylon Madagascar parts oi 
Northern Africa. Cochin China, benegambia tJjc United States, West Indies Souf 
America, New Guinea and elsewhere It found in tnuntrv distnets and general'^ 
atUcks those who go barefooted, the mycetoma fungus probablv gaming access throug ‘ 
thorn punctures, small cuts or abrasions Males are more commonly affected 
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females. The disease is especially prevalent in the third and fourth decades of life, 
being generally confined to nadves. Many different fungi which have the capadty 
to produce grains composed of h}*phffi in animal tissues have been described as causing 
mycetoma, Laveran divided them into t\N '0 groups : (1) the Actinomycoses, caused 
by fungi of the genera Actinomyces and Nocardia, (2) the Maduramycoses, caused 
by true fungi, the most important of which is the genus Madurclla. White, red 
and black varieties of mycetoma occur clinically. 

Pathology. — On section through the softened, jelly-like tissue, sinuses and cj'stic 
dilatations communicate with external nodules and internal granulomatous infiltra- 
tions which ultimately implicate muscle, fascia and bones, forming a honeycombed 
cheesy mass. Botli the cj'sts and sinuses are filled with W’hitish-yeUow, red or black 
granules like fish’s roe, which microscopically show tliin Gram-positive branching 
mycelium and peripheral, club-like swellings. Section shows fungoid granules 
surrounded by mononuclear and leucocytic infiltrations and by fibrous-tissue cells. 
Sometimes giant cells are evident. 

Symptoms. — ^The incubation period is not definitely known, but in about 50 
per cent, of cases there is a histoiy of trauma ; many weeks or months may elapse 
before local lesions develop. The first signs are the presence of one or more hard, 
painless, subcutaneous nodules, which are about 0*5 to 1 cm. in diameter and gener- 
ally involve the sole of the foot, and more rarely the hands, face and limbs. Unlike 
actinomycosis the glands and viscera are never Reeled, adenitis if present, being due 
to secondary bacterial infection. After several months swelling increases, the nodules 
break down and ulcerate, sinuses are formed and discharge their characteristic con- 
lents. Finally, the parts become riddled with sinuses, exuding foul-smelling, semi- 
purulent fluid. The foot becomes more and more swollen and distorted, but it 
shows little tendency to pain or hjemorrhage. In the early stages the general health 
is not adversely affected, out later ana?mia and cache.ria develop if secondary bacterial 
infection supen'enes. Radiograms reveal involvement of the small bones of the feet 
or hands; both destructive and proliferative reactions are present. 

Diagnosis. — ^This is readily made by finding the characteristic fungi in the pus, 
but the identification of the actual species of mycetoma requires detailed laboratory 
investigation. 

Prognosis. — ^There is no tendency to natural cure, and if untreated the prognosis 
is bad, the patient generally dying from intercurrent disease or secondary infection 
within 15 years of onset. 

Treatment. — ^Prophylactic. — Protection of e.xposed parts, like the feet, from 
thorns and similar trauma appears to lessen the tendency to this disease. Walking 
barefooted is to be avoided. 

CuRATiNT. — Sulphonamide therapy combined with surgery’ is the only satisfactory 
treatment. In the early stages curettage, or local excision of the nodules with the 
electric cautery may prove successful. In sinus-riddled feet amputation is almost 
always necessary but this should not be done until sulphonamides have been well 
tried. 


TORULOSIS 

Synonyms. — Crj’ptococcosis ; European blastomycosis. 

Definition.— A subacute or chronic infection produced by a yeast-like organism, 
Torula histolytica (Cryptococads neoformam), possessing a special affinity for tlie 
cerebrospinal system and lungs. 

Etiology.-— The disease affects both men and women and has a widespread 
gMgraphical distribution. Species of the genus Torula reproduce only by budding 
without mycelial or endospore formations; in pus and cerebrospinal fluid they 
appear as ovoid or spherical structures, measuring 3/i to IS/i, with definite cell walls 
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nidiocrams often reveal have a gradual or sudden onset, early syrop 
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* . average duration of 4| months In localised infections the 

in 2 but systemic torulosis is practically always fatal ^t.ranv i3 
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. ^/rMtmcnt for local lesions In generalised infections sulphonamide h 
tho tree combined with repeated lumbar puncture to decrease cereor f 

Y? pressure where the central nervous system is mvolved 


NORTH AMERICAN BLASTOMYCOSIS 


Synonyms — Gilchnst s Disease , Chicago Disease , gj^n 

Definition — A term applied to certam chronic granulomatous lesions of tn 


r viscera, caused by yeast like blastomyces rlasses 

■ ' —People of any age are susceptible but males in the industrial c 


Etiology - 

arc most often affected . , ^ 

known to occur m Canada, England and elsewhere It is caused oy 
dermatttidu, which occurs in the tissues as a round, budding yeast like 
which nroduces aenal hvohas on culture In this resneert it <!ifFers from toru 

ced 


The disease was espeaally prevalent in Chicago, 
d elsewhere It is caused by 


which produces aenal hyphas on culture In this respect it differs from 
which retains its yeast like charactenstics on culture 


Pathology — Nodules gummata, papillomata and ulcerations may be 
the skin and tumour like granulomata and abscesses in the viscera The . . 


in the elun ana mroour lute granuiomata ana abscesses m the viscera i r- 
logical lesions resemble the tissue reactions induced by the tubercle bacillus 
central necrosis is less and yeast like oi^nisms are present , ^ 

Symptoms — ^Thc clinical manifestations are very vanable Jacobson divi 
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the pnmary cutaneous manifestations into papulo ulceratn e, papillomatous and 
gummatous types cutaneous lesions secondary to sj^temic blastomj cosis consist 
of superficial ulcers ^vltll granulating bases which exude pus or form crusts Local 
pam and discomfort are produced 

In sj'stemic blastomycosis the clinical picture resembles a subacute or chronic 
py'emia, and almost an) organ may be in\ol\ed , the lung (95 per cent ) and kidneys 
(30 per cent ) are most frequently imphcated producing loc^sing features resembhng 
pleunsy or pneumonia on the one hand and nephritis on the other Osseous invoKe 
ment and blastoraycotic meningitis may also occur 

Diagnosis — ^This depends on the demonstration of blastomyces in pus, sputum 
or cerebrospinal fluid, moist specimens are prepared bj mixing ^\ith a drop of 
sodium hydroxide (10 to 30 per cent ) md examined microscopically, %\hen the round 
or oval, highly refractile bodies (5/t to 20/i) surrounded by a hyalme capsule, may be 
observed They may also be cultured on glucose agar 

Prognosis — Cases with locahsed cutaneous lesions as a rule ultimately recov er 
if properly treated, but in systemic blastomycosis 90 per cent of cases end fatally 
in a few weeks to 3 jears Cerebrospinal cases invanably die 

Treatment — Skin lesions should be radically treated by complete resection with 
the cauterj, or curetted and cautensed Radium and radiotherapy combmed with 
full doses of iodide, : e grains 20 to 60 three times a da^ , are sometimes successful 
Patients with S}Stemic blastomycosis should receive large amounts of iodide A 
skin teat should be made vnth 0 1 ml of a standardised heat-killed blastomyces 
vaccine before starting either potassium iodide or radiation in order to determine 
hj persensiUvity If at 24 and 48 hours the erythematous reaction is less than 
1 cm in diameter it is safe to give iodides or radiation If the reaction exceeds 1 cm 
the patient should be desensitised by the subcutaneous injection with gradually 
uicreasmg amounts of vaccine 


SOUTH AMERICAN BLASTOMYCOSIS 
Synonyms — Paracocadioidal granuloma 

Definition — A chronic granulomatous disease of the skin, Ijmphatic glands 
mucous membranes and viscera which occurs in South Amenca and is produced by 
branhenm 

Etiology — The fungus, B brasthenm, differs from B demiauttdts, the cause of 
North American blastomycosis, in that it produces multiple budding forms in the 
tissues instead of single budding forms Some authonties say there are three different 
speaes which can cause blastomycosis m South America but as only minor differences 
hav e been found it is reasonable to regard them as vaneties of the same species The 
infection is more prev^ent in the third decade of life and is much more frequent m 
males than females The method of mfection is unknown 

Pathology — ^Abscesses may occur m which poljTnorphonudear reaction is pre 
dominant, while elsewhere lesions with caseous centres are encountered, the pen 
phcral zone is composed of giant cells, macrophages, lymphocytes and fibroblasts 
riiere is frequently extensive intestinal ulceration involving lymphoid tissue as well 
as nodules in the liver, spleen and kidncj’S 

Symptoms — The cutaneous and systemic climcal manifestations are similar to 
those encountered in North Araencan blastom 3 cosis South Amencan workers 
rccogmsG tlie (1) cutaneous tj'pe charactensed by skin and mucosal lesions which 
are common m the region of the mouth and nose, (2) lymphatic tj-pe mvolvang the 
cervacal and axiUaiy glands, (3) vasceral type with lesions of the abdommal viscera 
and mtesunc and (4) mixed type in w hidi a vanety or all of these lesions may be found 
Diagnosis — The cutaneous Ijanphatic and visceral types may simulate a vainety 
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of infections particularly tho»e caused bjr 

and certain other mycoses The diagnosis is made m the laborator) ) 
of B brasthensts 

Prognosis —This disease is almost intanably fatal , 

Treatment —Iodides have been reported as causing -Jnsime 

but as in North American blastomycosis liarmful clTccts ma> result m hyp ^ 
patients before iodides are given Certain of the sulphonamides have be p 
on favourably but their value needs confirmation 


COCCIDIOIDOSIS 


Synonyms — California Disease , Coccidioidal Granuloma , Coccidioi J 
Defimtion — An acute, subacute or chronic disease, charactensed by g 
formation in the skin or viscera, caused by Cocadtoides immitis , -fecu 

/Etiology — ^The disease is endemic in certain parts of North Amenra a j^^ati\e 
persons of any age Males of the uorktng class arc particularly prone ^ tissues 
agent is C mmtUs, which is inhaled in dust in endemic areas, and appears m t 
or pus as a spherical, double contoured body measuring 20/1 to 80/i, "'"ic 
with small endosporcs (2p to S/i) The fungus is readily cultured and U 
animals are susceptible , . * 

Pathology — The lesions are those of an infectious granuloma, and 
changes include tubercl-s, caseation, necrosis abscess formation, cavitation, 
and even calcification , 

Symptoms — Primary pulmonary coccidioidosis is often subchni^* ^ p 
later by positive coccidioidosis skin tests, and the symptoms are generally 
mild upper respiratory tract infection with dry cough and slight temperature 
have rigors, night sweats backache, headache and mucopurulent 
80 per cent of patients show radiological changes m the lungs Only I * pn® 
of pnmary pulmonary infection is said to develop the fatal form of the disease ^ 
ary cutaneous coccidioidosis frequently occurs on exposed surfaces manifesting 
as nodular lesions which ulcerate and later become papillomatous Gum^to 
ulcers and abscesses containing thick mucoid pus may be found in the 
tissues A scrofulodermic type of lesion involving the superficial lymph B 
especially of the neck, is also recognised The progressive tjpe of coccidw* 
terminates withm a few months to a year or more Fever continues, dyspn<m ^ 
cyanosis develop and the pulmonary physical signs increase Later ijow 

volvemcnt of the skin, bones joints internal organs, brain and meninges may 
and death ensues within a few weeks Meningitis is found m 25 per cent o 
fatal cases ^,5 

Diagnosis — Numerous diseases, including tuberculosis syphilis, bl^totnyc^^ 
sporotnchosis, mycetoma and bactenal osteomyelitis may be simulated 
essentially depends onisolaUng C «»i»Jt/wfrom pathological exudates ^ 

of assistance where bone lesions supervene or pulmonary involvement is 
Prognosis — ^The prognosis is good m primary pulmonary coccidioidosis 
within 1 month as well as in the cutaneous and glandular types of pnmary 
If the pulmonary infection persists 5 or 6 weeks or longer the acute progressive »■ 
of the disease should be suspected In the meningitic type or where the mtc' 
organs are involved the prognosis is grave 

Treatment —Patients with pnmary pulmonary coccidioidosis should be kep' j 
bed until they arc afebrile, the sedimentation and leucocyte counts are norm" 
physical and radiological examination of the lungs satisfactory Occasionally 
pneumothorax may be necessary Radiotherapy may be useful m the treatmem 
the local lesions Every effort should be made to build up the resistance ol 



RHINOSPORIDIOSIS 


201 


patient by good nursing, bed rest and a well-balanced diet reinforced with vitamins, 
while in acute progressive coccidloidosis desensitisation with progressively increasing 
doses of coccidioidal vaccine should be attempted and intramuscular injection of 
colloidal copper (5 ml.) given every 8 to 14 dajs, the inter\’al being determined by tlie 
local and constitutional reaction (Jacobson). 


RHINOSPORIDIOSIS 

Definition. — A chronic disease due to Rliinosporidium seeberi (Wernicke, 1903), 
which produces friable pedunculated polyps; mucous membranes of the nose, eyes, 
ears and larynx may be implicated and occasionally the penis, rectum and vagina. 

Etiology. — The disease is most common in children and young adult males. It 
is especially common in India and Ceylon, where the disease is endemic, but it also 
occurs in Cochin-China, Malaya, North and South America and England. The 
infecting spore which has not been cultured is a round body of 6p. to 7p. in diameter, 
with a chitinous wall, a nucleus and a karjosome. Multiplication by fission occurs, 
and sporangia or large cysts ultimately lined by cellulose with a diameter of up to 
300/1 are formed. It is believed that these spores ^^hich may number up to 16,000, 
escape by rupture of the sporangium at the “ pore ”, invade the tissues and repeat 
the life c)'de there; the disease, however, has never been transmitted directly to 
animals or man. Rhinosporidiosis also occurs in horses, mules and cows, but it is 
thought to be primarily a disease of fish. In India sand divers are reported to be 
fretmently infected, and it occurs in individuals who dive and swim in stagnant water. 

rathology, — The pclj^ps are soft and nodular and under the surface opaque 
greyish-white areas occur, which are found on microscopic examination to be large 
sporangia containing innumerable spores. Chronic inflammation, with plasma cells 
and lymphocytes, is commonly found but when the spores escape into the tissues, 
tissue necrosis and acute inflammatoiy reaction, with the formation of pus some- 
times may result; secondary baaerial infection should be suspected under such 
circumstances. 

Symptoms. — A history of nasal symptoms over years may be obtained. Painless 
itching sensations and profuse mucoid discharge may be the first symptoms. Bleeding 
is rare unless produced by trauma. The polyps are soft and vascular, sessile at first 
and later pedunculated ; as they enlarge they may protrude through the nares anteri- 
orly or into the pharynx posteriorly. Nasal obstruction, dyspnoea and dysphagia may 
follow’. Polypi may also involve the cheeks, conjunctiva, lacrimal sac or ear. The 
early lesions on the penis resemble venereal warts and infections of the \’agina and 
rectum may produce lesions resembling rectal polypi, hjemorrhoids or cotidylomata. 

Diagnosis. — The presence of papillomatous polyps composed of granulomatous 
tissue on the mucous surfaces should suggest the possibility of rhinosporidiosis in 
doubtful cases. The diagnosis is established by biopsy, microscopic e.\amination 
revealing the characteristic sporangia. 

Prognosis. — ^The disease is rarely fatal and only causes serious symptoms when 
tlic polyps become so laige as to result in obstruction of the nose, larjmx or cesophagus, 
or arc secondarily infected with bacteria. Smaller lesions sometimes disappear 
spontaneously after 10 years. 

Treatment. — ^The old practice of removing polyps by a wre snare has been 
di«:contmucd because of the danger of spreading tlie infection locally and bacterial 
complications (\Vright). The early lesions may be removed by careful dissection 
Md m ad%-anced cases extensive excision may be necessary', followed by cauterisation. 
Fa\ourablc results baNc been reported with Keostibosan given intravenously in doses 
of 0 3 g. for 10 days, especially when combined with surgical treatment. 

N. Ha-milton Fairley. 
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D SPIROCHiETAL INFECTIONS 

SYPHILIS 

Definition -A spectfic disease doe to entry of a 
palUda or Treponema pallidm) into the ti^“. ^ other deeper tissues 

or mucous membrane, or by needle puncture into veins or mne 
(acquired syphilis) or by transmission in ttiero (congenital s^M ) puncture, 

Acquired syphilis, unless conveyed by m,c diancre deveV “'8 

commonly presents as a primary sore weeks by a succession of 

each site of inoculation, v/hich may be followed Muscles, bon 

lesions of the skin, mucous membranes, subcutaneous t ssuM, art r , ^ 

Viscera and central nervous system These may recur again a ^ 
intervals throughout the natient’s life ‘’^XdofrUte mamfesB 

(general paralysis) or of the spmal cord (tabes dorsalis) “‘P; f “um J by vanous 
ifons From an 'early stage changes ,n the blood f be omitteci 

serological tests Any or all manifesMions, includmg hv transfusi™ 

or go unrecognised With congenital syphilis and syphdis acquired ny 
the systemic disease is the first manifestauon Cchaudinn and 

Itiology.-The specific tnicro-organiam was discovered =“l“‘^ran 
Hoffmann m 1905 and called by them Spirochalapalhda ®“’”"iynme F plS*« 
was renamed Treponema pallidum, but inany prefer to use the ‘S'"“ .Uumioatien 
IS a minute orgarasm which m fresh speamens "“der ^ S to 

appears as a blmsh-white, very delicate corkscrew. Its length van« irom ^ 
(atcraae 8 to lOu) , the distance between individual coils is Ip, and tti o P 
rach Jill IS Ip It IS very active in its own ground but alow “',™°j'‘"ls^mto^'°°P’ 
microscopic field It alternately contracB and expands its coils, benM m 
or forms itself into a right angle It has been demonstrated in every atteae 
induding the brains of general paralytics It has a ife of only a few noun 

. .e *..5^ . 1 ,- UenAn, Vs.ifr .n VslrsTtf^ fnr nuruoses 01 “ __ 


‘naturarconilions outside the Iwdy.'but m bl(rod obtained for purposes o* ^ 

fusion It can remain alive for 72 hours It is killed at once by drying y j^g^oy 
tively low degrees of heat and by much weaker antiseptics than suttice w 


ordinary pathogenic organisms the 

The usual methods of transmission arc by sexual intercourse and oy 
placenta to the foetus in uiero It docs not seem necessary for a person trans 
the disease by intercourse to be suffenng at the time from syphilitic 
external genitals, but whether the semen contains the micro-organism m the 
of infectious lesions of the genital mucosae is a matter of dispute The penoa 
which a person suffenng from syphilis is liable to comey the disease by for 

course vanes , after the second year infectivity diminishes, and it is 
infection to be transmitted sexually after the fifth year In the case of ^jon, 
however, although the mother is most dangerous in the first 5 years of her 
transmission may occur much later, and there is, possibly, no limit to 
of potential infectiousness Transmission occurs most often m the second ° 
pregnancy Accidental infection usually results from contamination of a ^ ^^5 
abrasion with secretion from infectious syphilitic lesions, of which the most of 

arc the pnmarv sore, the moist secondary lesions and some of the early 
congenital syplulis The dangers of accidental mfection from later or « ^ 

syphilidcs are extremely slight, but it is possible to infect susceptible ^,^^00 

material from these lesions Even in the earlier stages the risks of acadental 
appear to be slight, presumably because the organism is so susceptible to |jy 
agencies This is showTv by the fact that, even when the disease has been lUg 
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prevalent, the proportion of evtragenital syphilitic chancres Im been low in countnes 
where the standards of personal hygiene are equal to those of Western Europe A 
number of instances of infection by transfusion of blood have been recorded, and 
thev Inve included cases in which the donor was still in the mcubation stage of the 
disease On the other hand tertiary syphilitics have been used as donors in cases 
of emergency in a number of instances without harm to the reapients, and it is clear 
diat the older the infection the less likely is the micro organism to be in the blood 
stream 

Pathology — Kolle and Evers showed that, after inoculation by scarification, the 
micro organi'^m reached the nearest lymphatic glands of a rabbit in half an hour The 
syphilitic lesion of every stage is histologically tlic same — a granuloma composed of 
a collection of epithelioid cells, plasma cells, very numerous small lymphocytes and 
some giant cells wath obliterative endarteritis of the vessels The pathology of 
syphilis as it affects the nervous and cardiovascular systems is discussed in the 
sections dealmg with those parts of the body Here it may suffice to sketch the mam 
general effects of syphilis on tlie vessels, since they cause a large proportion of the 
senous results of syphilitic infection A common result of syphilitic artentis of 
smaller vessels is obliteration of the ves«»e!, with important effects resulting from 
dimmution or loss of blood supply In the primary stage the effect is to produce 
necrosis of the surface tissue of the sore wath “ erosion *' or ulceration The epithehum 
covering the secondary papule is likely to become necrotic and remain adherent as a 
fine scale, giving the so called “ papiuo squamous * lesion The vascular supply is 
most affected m the gumma or tertiary lesion, leading to necro«as and considerable 
destruction of tissue Gummata of bones destroy bony tissue but at the same tune 
provoke a reaction bj the periosteum whereby new bone is deposited on the surface 
of the cortex in irre^lar fashion and destroyed bone is replaced by densely sclerotic 
new bone In the long bones, formation of new bone usually keeps pace with destruc- 
tion but in the flat bones and particularly those of the skull, destruction is likely to 
predominate, giving, in neglected cases the appearance of rounded areas of erosion 
of bone of which the classical example is the tcorn eaten shiU At all stages of 
syphilis healing is by scar tissue If the inflammatory infiltrate :s small, as in some 
pnmaty and most secondary lesions the amount of scar tissue is also small If there 
IS much infiltration, as m some primary lesions and most tertiar} lesions the scarrmg 
may be considerable Scar formation and subsequent contraction occasionally has 
important effects on vuscera, interfenng senousl> with their functions 

It IS well knovvTi that sj’phiUs is a milder disease m females than in males and 
experimental evidence suggests that the difference is due to the action of female sex 
hormones 

Symptoms rmd Signs — J'or convenience of descnption, syphilis is divaded into 
three stages of which the primary consists of the lesions occurring at the sites of 
inoculation, the secondary of the early generahsed lesions and the tertiary of the 
gummatous and late destructive lesions usually occurring much later after a period 
of quiescence Some prefer to classify the lesions affecting primarily the parenchyma 
of the central nervous system as a fourth or quaternary stage The division at all 
stages is only empirical and it is common experience that one stage may merge into 
or overlap another 

Primary Stage — ^The mcubation penod vanes from a minimum of 10 days to a 
rnaximum of about 90, with an av erage of 2 to 4 weeks A small papule, the primary 
cnaiicre then appears at each site of inoculation , most commonly there is only one 
lesiori, but there may be tvvo or more The papule quicklv enlarges to a round or 
oval lesion of varying size, the surface usuidly becomes eroded, or perhaps more 
deeplj ulcerated , the eroded area is dean and granular and surroun<ied by a dull- 
^^1^ '■srjing m width from half to 2 or 3 mm Beyond the confines of the 
irodcd area the tissues are infiltrated, givang a feeling of thickening or induration 



2Q^ INFECTIOUS DISEASES 

when the bese of the lesion .s 

rtrrtnt:';™rcTnS^^^^^^ 

“ss “.£“ r™ir,ssvi«.“4-- ~ 

sore IS comparatively painless indurated primary channo 

Individual features vary with the site rlim, >M and on the labia 

are those on the mucous surface and edge of the P'=PV“ ’ of a sore at the reflect 
posterior commissure and partm uteri in females I" ™ ““ retracted the lesion 
non of the prepuce on to the corono 5'aP“ evertcd A sore at the 

may flick over like the tarsal plate when the “PP'" 'y' Indurauon 

edge of the prepuce may convert the prepnMl orifice then feels » 

IS lasily felt in a sore affecting one wall of the /oho „£ the glam 

though a solid object were embedded in it With P"™^ ® but the sore is 

induration is difficult to appreciate because ‘’’Ij ^„tre and indolent 

easy to recognise by its dull-red arwla, and the diagnose 

progress Rarel) , a primary sore has been found deep m the ureth , an 
Ls been made by urethroscop.c examination ti^ethcr with the *soovery 
in the scanty urethral discharge Primary chnneres ■>[ *= dried secrctioj 

indurated They may he covered with a reddish-black affecting th 

containing altered blood Ulceration is nsua^^ly more ™*ed in sores 
under surface of the prepuce, the skin at the peno scrotal ^ • jy painles! 
tissues, the Ups and the tonsils Almost all primary are comparati ly 
but when related to a nail of finger or thumb they may Prepuce, tl 

thus may be mistaken for whitlows The primary sore affeCTing the p^ 
skin of the penis or, especially, the female labia ranP ho nooompanied y ^ 

mdema of the affected parts, which may beroroe rather livid in apMarance 
condition may affect the utenne cervix This is sometirnes called 

The course of the primary syphilitic sore varies greatly “ome ^es 
IS fleeting, and its apparent triviality may lead to failure to seek od”” ’ ' 35 either 
of a substantial proportion of cases of late syphilis is that the initial lesion jted 
unnoticed or was very trivial Ordinarily, the pnmaty sore which remains 
lasts for a month or longer, and, after the erosion has healed over, a 0“™" ;e nuy 
tissue may remain to mark the site Weeks or months after healing, njmatiea 
break down again , syphilitic organisms have been found by histological w fjeted 
of the scars of such lesions many years later When a syphilitic nhancre 
u.. cs w/To n .evTs s 111 r-jartiHrsn iTtav Np iTifi TP «pverp_ and in rare insw » 


by secondary organisms, ulceration may be more severe, and m rare j,ecoin« 
area becomes phagedenic In such cases the surrounding tissues very raptaiy 


area occomes pnageaemc in suwi me suiiuuuuiug v»»aui,a sw , — r 
black and necrotic, and large parts of the external genitalia may be gland* 

Shortly after the appearance of the pnmary sore the nearest v I froiB 

often become painlessly enlarged, the tndolent bubo, and the lymphatics pia) 

a sore on the penis can sometimes be felt beneath the skin The affected 6^^. g^^oje 
reach a large size, bulging under the overlying skin which, however, does xg or 
reddened The glands are of firm, rubbery consistency and remain di* j^gg^ce 
distinguishable one from another The character of the swelling and the 
of signs of acute inflammation often give the clue to the nature of the causative . 

In females the inguinal lymphaDc glands remain unaffected if the sore is 
situated Syphilitic buboes tlo not usually suppurate, but may do so if the ® ^qoo 
become contaminated by secondary organisms, so that the presence of ^’^PPj^ lo^ 
should not weigh heaiily against a diagnosis of syphilis Some time after 


lymphatic glanSs ha\e begun to enlace and before*^ other signs of 


can DC found, there may be widespread adenitis, which can be a 

particularly of the cervneal, axillary and epitrochlcar glands oosih''* 

\\hen the sore is about IS days old, the blood serum commonly gives p®* 
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Wassermann and other serological reactions, such as the Kahn, Klmc, Mcinicke and 
Price Ihese tests employ antigens made from crude alcoholic extracts of heart 
muscle Recently, the purified active pnnaple of these extracts, cardtolipm, has been 
isolated and is employed in conjunction with lecithin and cholesterol for various 
complement fixation tests or for flocculation tests such as the V D R L reaction 
(Venereal Disease Research Laboratory) The percentage of cases m which positive 
results to the serological tests are given mcreases with the duration of the disease 
until the outbreak of lesions of the skin charactenstic of the next or secondary stag^ 
Practically 100 per cent of patients m the secondary stage have positive serological 
tests 

Secondary Stage — In general the skin eruptions of secondary syphilis tend to 
be widespread, non-irntant, discrete, polymorphic, symmetrically distributed, dull 
red in colour, rounded m outline and infiltrative to touch 

Commonly, a generalised pink macular rash, the macular or roseolar rash, appears 
4 to 8 weeks after the sore It usually appears on the sides of the trunk as pinkish 
spots, varying m size from a spht-pea to a finger nail, which with age may deepen 
in colour to a dull red At first they may be difficult to see, but they become more 
obvious after the patient has been stnpped for a few minutes The eruption spreads 
gradually over the trunk and limbs, missmg the face except perhaps for slight mottling 
of the chin, and fades in a few weeks, leavmg little or no staimng 

After the fading of the first roseola, a patidiy loss of pigment may occur, espeaally 
in the pigmented zone of the necks of brunettes The depigmented areas are circular 
and each about the area of a finger-tip The condition has been called ^phdxtic 
leucodcrma or collar of Vaius It is a residual effect which may persist indefinitely 
The papular eruption follows closely after the roseolar, and takes a number of 
different forms, the commonest and usuiUy the earliest being dome shaped, rounded, 
dull-red papules distributed over the trunk, limbs and face Most are about the 
size of a lentil, but amongst the smaller papules may be larger ones, sometimes even 
the size of a silver threepence The papules are discrete and symmetncally distributed 
On palpation with the tips of the fingers they feel indurated Vanations of the ordinary, 
papular eruption are the papulo-squamous, squamous, papulo-pustular and pustular 
In the papula squamous a large proportion of the papules are covered at their centres 
by loose scales The squamous syphilide is a papular eruption m which scaling is a 
still more prominent feature In the papulo pustular syphilide the centre of the 
ropaJe bca>!ncs n€crot:c, and hoks rsOier Me an aczte spot IVMn tho w MJe pspoh 
breaks down, a pustular sj'phiUde results and m the aggregate may resemble a van- 
cellar or a vanolar eruption A more severe form is the ecthymatous type m which 
the papule breaks down quickly, and the underljing ti'ssues become eroded or ulcer 
ated As the destruction of tissue extends, the secretion dnes to a crust This may 
become heaped up by a deposit of successive layers with the formation of limpet-likt 
crusts, blackish or greenish in colour due to altered blood, a condition which is callecl 
rupia 

Vanahons of the papular syphtUde tn different situatmis — Round the anus, betweeri 
the buttocks, on the lateral surfaces of the scrotum, on the labia, on the inner aspect^ 
of the upper thighs and m other warm moist areas of the body, the papular syphilid^ 
often becomes large and prominent, forming fleshy looking masses, rounded in out-- 
line, with broad base ana flat top The surface may become greyish white, due tC) 
necrosis, and exude serum packed with T palbdum These are the broad condylomata 
condylomata lata or moist papules, the most infectious lesions of syphilis They tend 
to become confluent and, after necrotic tissue is shed from the surface, to present a 
moist, dull-red, eroded surface fringed wiili loose epithelium They are occasionallj 
found between the toes under pendulant mamrax and in other unexpected situations 

On the palms and soles the pipules appear as flat or slightly rai««ed spots, varjin^ 
m size from a spht-pea to a sixpence lhc> scale easily, leaving collars of loosened 
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epithelium surrounding shirang papules Mte'fing® 

=ss£=, J«ris=.s*S" 

haFr.the so called conm uenmJ. and it is often folds aef 

the hairy scalp On other parts of the face, f. f ““Afe^Tn som^ cases the 

the chin the papules are sometimes set in nags, cfinuior fyp/«/ifl« aopcanug 

ac“ni'.ons?n^y be hyperUophic. espeeiaUy ^“rof yn?^, hV 

hhe condjlomata lata, on account of a reaimblance to surface lesions o ) 
condition has been called ^ frambeenfoTm typhdids 

The small /oKioilur syphilide usually appMts later than the “".y P P f ^otr 
Each lesion isWd to a hair follicle and they are iins ar 

dusky-red papules on the trunk, paruculariy . 9“'^“ Side also a W 

these lesions found m considerable numbem The „ulljmctro 

secondary manifestation, occurs as a small, flat, dull red elevation, a t 
wide and often polyhedral tend to bs 

Rmrrml papular mipfioiu —Recurrences of *= P®P“'“ '™P“ ."uJe appo® 
much mote limited m distribution A common form, the eory, abase sTOluim , 
as one or only a few rather densely packed groups of papules, ^ ^ the 

group covenng 1 to 3 inches or mote In some cases there is a tage pap ^5 
Sentre of the group and around it, separated by a zone of heaWiy^. ja ■ ^jtn, 
smaller papules The chief sites ate the eitensor surfaces of the arms, tne 
back and abdommal trail _ . ^-5^5 the 

The hair is shed to a varyme degree m the secondary stage In mosi 
thinning is not particularly noticeable, m others there is patchy loss, p 
sides and back of the head a moth eaten appearance , eiceptionaUy tlie pau 
become temporarily bald The beard and eyebrows may parUcipate m 
Lenons of the mouth and l/iroa/ —Before the rash appears on 
palate may become erythematous Other lesions of the mouth usually ni . ^ gf 
first appearance wlh the papular sjphihdc of the skin On the murous su , 
the lips and the pillars of the fauces the early syphilide is a rounded jt off 

patch — the so called mucous patch — edged with a dull red areola, which mar 
from the surrounding mucous surface The greyish white appearance is 
necrotic tissue On the pillars of the faucw the lesions may become connue ^ 
on separauon of the slough, form a serpiginous erosion, sometimes 
snatt track ulcer On the tonsil the lesion tends to ulcerate rather deeply I* ® ® 
patch on the lip crosses the angle of the mouth it becomes fissured tlierr 

of the tongue tnere may be fissuring and ulceration, and on the under-suriaec 
may be condjlomata lata On the dorsum of the tongue the mucous lesions 
as pink, bald spots after the paniUx of the tongue na\e been shed in the ° ^ ^ 
process The discharge from these lesions teems with syphihtic orgaiusms 
icry contagious Mucous patches can also be found in the nose, on the seotu 
the floor In the laryTui by suitable eiamiiubon, they can be seen chiefly 
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are usually called mucous erosions. On the genitalia, especially on tire glans, they may 
be mistaken for primary lesions, especially if other signs of secondary sypliilis are 
absent or inconspicuous. . 

Rubbery, discrete, non-tender enlargement of accessible lymphauc 
glands, especially those of the neck, is very common in the secondary stages of the 
disease. 

Joints and hursce are not often aflfected in secondary syphilis, but occasionally 
effusion occurs. The result is likely to be swelling without pain or great limitation 
of movement, but in rare instances such effusions are painful, especially at night. 
The tendon-sheaths may be affected similarly. Achiiig pains in the long bones — 
so-called osteocopic paijis — may result from mild periostitis. The pain may be severe 
and tends to be worse at night. It is rare to find the objective signs of periostitis at 
this stage of the disease. 

The eye . — ^Acute iridocyclitis of one or both eyes occasionally occurs late in the 
course of secondary sypmlis, but is more common in association with infectious 
relapse. It may be differentiated from iridocyditis due to other causes by presence 
of other evidence of secondary syphilis and by prompt and satisfactory response to 
antisyphilitic treatment. 

H^atitis, with jaundice and enlargement of the liver, is occasionally found in 
the secondary stages of syphilis and responds promptly to antisyphilitic treatment. 

Epididytrntis occurs in a very small percentage of cases, usually in the form of 
small nodules, varying in size from a pea to a small marble, in the globus major. 

From about the sbrth month, or even earlier, the patient may develop symptoms 
and signs pointing to syphilitic disease of the centralnervous system, which are described 
elsewhere in this volume. It is well to remember that in over 30 per cent, of cases 
of secondary syphilis changes in the cerebrospinal fluid indicate invasion of the 
central nervous system, though only a small proportion of these patients show clinical 
signs of nert'ous disease ; this fact should be borne in mind in testing for cure. 

Constitutional Symptoms. — ^Even in the incubation period, there may be a 
rigor followed by some degree of fever and pains in the limbs. In some cases, towards 
the end of the primary stage or on the appearance of the rash, the patient may develop 
pyreria which is intermittent, continuous or remittent, and accompanied by some 
institutional disturbances, such as headache, malaise, anorexia and loss of weight, 
n rare cases the fever and constitutional symptoms may be prolonged and severe, 
ad iS na rash appears coadrCian may be very pcrarZtng. The presence of generaf- 
>ed adenopathy should arouse suspicion. Headache may be severe and persistent 
nd may be due to meningeal involvement. 

Aneema , — -Moderate degrees of secondary anxmia are common. The red cell 
ount may be slightly reduced, to between 4,000,000 and 5,000,000 wth hemoglobin 
[ontent as low as 70 per cent. In rare cases the anaemia may be much more severe, 
n the early stages the total white cells may reach 20,000 per c.mm. but levels of 
[0,000 to 12,000 are more common. Lymphocytes predo mina te! and may constitute 
15 cent, of the total ; this IjTnphocytosis may persist for months. 

Tertiary Stage. — There is no sharply dividing line between the secondary and 
tertiary stages, and late in the secondary or early in the tertiary stage lesions may 
appear w’hich have features common to both stag^. In general the tertiary or gum- 
matous lesions tend to be localised and asymmetrical in distnbution and destructive 
in character. 

The gummatous lesions which involve the skin are of three kinds : 

, (^) nodular cutaneoxts syphilide . — ^This appears as a group of small gummata 
arising in the true skin of one or more isolated areas of the body. The individual 
nodules arc each about the she of a pea, rounded, dull red in colour and firm and 
clastic on palpation. They often become ixinfiuent to form a more or less continuous 
ndge, arranged in roughly concentric drdes, or arcs of circles, or as a snake-Uke line 
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of varying length. . The f '"f''”' 
constant friction ; it may be as M to produce some scaling, « 

dividual gnmmata rnay degenerate '“^Lxtends centrifupally by 

may ulcerate more deeply and „f 3^0 which may 

the development of more gnmmata, and leaves m ^ J ulcerated, may show 

appear normal, or may be pigmented or, if the nodulM n 3 

supple, papery scars, following the and a large patch of small 

casS with ulceration, extension is more rapid th^ fnvnlvement Sometimes 

ulcers of the skin may be left behind the ''Xu 

the nodules do not resolve as the lesion extends and dull-red roun f 

plaques of indurated tissue are formed. These become covered t gey 

looking crusts and the condition has therefore been named . j psoriasb 

(2) rae rjumaont tertiary aj’f'd'K*--The lesions often resemb^^ those « 
and have been called on that account psortast/orm tertiary syphthdes. 

tertiary lesion to involve the sldn is . c^mtaneous or deeper 

(3) The subeutaneoui gumma which <»mmences in the j , , ^ rounded 

tissue, such as muscle or periosteum of bone, Presents as a 
subcutaneous swelling of rubbery consistency. The ’ P than a 

the skin over it is not discoloured ; when first noticed ^ - . course the 

small nodule but may slowly increase in size to that of an orange, in 
expanding swelling U likely to become attached to the ovoriymg wm j, 
shows dull-red discoloration. The central area of skin then b . . develops 
the necrotic process and breaks down with the formation of a sinu . . out* 

into a gummatous ulcer. This is highly typical m appearance. It ^uence oj 

line, following the contour of the onginal swelling, or polycyclic i con 

two or more gummata has occurred. *1 he ulcer is ^arply Pnnche jg^jons. A 

walls leading down to a granular fioor covered with clean dull-red granui 
tough yellowish-white slough, the so-called toash Uather sJ^gk, may remain 
to walls and floor. The ^in surrounding the margin of the ulcer 6"°'' jn or 
discoloration and squamous change. If the gummatous process ;^ts of 
subsequently involves the periosteum of bone, the fioor of the ulcer 
necrotic bone. The regional lymphatic glands are not involved. Un nw e . ^ 
non-contractilc “ tissue paper " scars show the rounded outline or me 
lesion. . 1 j tertiary 

The mucous membranes of the mouth and throat are often involved in me ^ 
stage of syphilis. The process usually commences in submucous tissue o^n r ^ 
structures, such as the periosteum of the hard palate or the musculature oi to 

The soft palate and uvula are particularly common sites and ulceraUon is ^ ^es 
cause perforation and subsequent deformity. Sometimes the soft palate n 
adherent to the posterior pharyngeal wall. Perforation of the hard 
from gummata commencmg m the roof of the mouth or m the floor or 
Ulceration of the tonsil may be deeply destructive. These conditions 
for their chronicity and for the fact that they produce discomfort rather than p 

In the tongue discrete gummata may reach the surface and cause deeply P'*? jjgtt- 
out ulcers, but more commonly the process is a diffuse gummatous infiltration i 
ing the distribution of the vascular supply. In the initial stages the tongue w sw 
■ but on healing diffuse fibrosis occurs with subsequent contracture and the to & ^ 
may become smaller than normal At the same time characteristic changes may 
on the surface of the tongue, giving the appearance known as chronic 
glossiUs. The changes are three in number, and one or any combination oi 
may be present. I irsily, contraction of fibrous tissue may produce deep iff®o ly 
fissunng of the surface of the tongue. Secondly, interference with the blood 
of the mucous membrane renders it abnormally vulnerable to minor .jot 

causes patchy necrosis of superficial epithelium with irregular white areas of adhc 
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dead epithelium, particularly at the margins of the tongue, the condition known as 
leucoplaha Similar patches may be found on the mucous surfaces of the checks 
at the angles of the mouth Thirdly, the patches of leucoplakia are apt to separate 
at the margin of the tongue carrying away the papilla; and leaving smooth glazed 
areas The patient may complain of pam in the tongue and mav be sensiti\e to acids, 
spices and hot foods The condition may, however, be symptomless Discomfort 
and pam are usually relieved by antisyphihtic treatment but the changes m the 
tongue are permanent Caranomatous change is common 

In the larynx submucous gummata are common and, on laryngoscopy, may be 
seen as small rounded swellings above tlie vocal airds Deeply destructive ulceration 
ma) follow and there may be actual sloughing of laryngeal cartilages In the early 
stages there are alterations of voice and later, in neglected cases, stenosis may follow 
Tertiary syphilis of hones causes v'anable symptoms and signs, and may be difficult 
to diagnose unless the possibility of such infection is remembered The bones most 
commonly affected are the tibia, the bones of the skull, the clavicle, sternum and 
femur, but no bone is immune and trauma is frequently a predisposing cause There 
may be no symptoms or the patient may complain of pam at the affected site — a 
gnawing, persistent pain of bormg character which is worse at night If the bone is 
near the surface an irregular hard swelling may have been noticed In long bones 
the process is hkely to involve a limited segment of the bone givmg nse to an irregular 
hard swelling as the result of subpenosteal deposits of new bone Radiologically the 
new bone formation can be seen on the surface of the onginal cortex and the cortical 
bone IS seen to be sclerotic with, perhaps, some invasion of the medullary cavity 
In the flat bones, and particularly those of the vault of the skull, the process is destruc- 
tive, with rounded areas of osteoporosis surrounded by areas of moderate sclerosis — 
so called Korm^eaten skull Severe deformities may result when this destructive pro- 
cess involves the nasal bones, the nasal septum and the palate, which are common 
sites of gummatous lesions After a penod of oztena the bridge of the nose may be 
destroyed or a large perforation suddenly appear in the hard palate From the nose, 
the process may spread to the skin with disfiguring ulceration of the face Syphilitic 
dactvhtis IS very uncommon but occasionally causes an indolent painless swelling, 
usually of the proximal phalanx of a finger Vertebral gummata are rare but have 
been known to cause retropharyngeal, lumbar or ihac abscesses 

Gummata of the hver are now quite uncommon The lesions are usually multiple 
and may grow to a large size and be very destructive On healing, the liver substance 
may be mtersected by sheets of fibrous tissue which reach the surface, dividmg the 
organ into irregular lobes, hepar lobatum The condition is commonly asymptomatic 
but irregular enlargement of the hver may be felt and the spleen also may be enlarged 
Evodence of portal obstruction is uncommon Gross secondary anemia is sometimes 
associated 

Tertiary syphilis of the tesiis is now quite rare It may result in diffuse inter- 
sutial involvement, vnlh slow painless enlargement of the organ Testicular sensation 
IS lost Occasionally localised gummata are found 

The joints, bursa and tendon sheaths are not often invaded m tertiary syphilis 
The parts affected are those most exposed to stress and strain, such as the knee jomt 
and the pre patellar bursa The swelling is of soft rubbery consistency and shows 
no signs of acute inflammation It follows the outlines of the affected joint, bursa 
or tendon sheath 

1 ever occurs m some cases of tertiary sj’philis, and the fact that it is due to the 
disease nn> be suggested bj its response to antisyphihtic treatment. It has occurred 
pirticularlj in association with gummatous hepatitis Syphilis should be remembered 
as a possible cause m cases of persistent pyrevia of unknown origin 

Diagnosis — ^I’niMvny Stacf — It is axiomatic that every genital sore and extry 
inflammatory sore clsew here on the body of which the diagnosis is not obv lous should 
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of varying length The affected area is very often one that is exposed to 
constant faction , it may be as small as a finger-nail or larger than a hand 1 he in- 
dividual gummata may degenerate only so slightly as to produce some scaling, or 
may ulcerate more deeply and become crusted The lesion extends centnfug^ly oy 
the development of more gummata, and leaves m its wake an area of skin which may 
appear normal, or may be pigmented or, if the nodules have ulcerated, may snow 
supple, papery scars, following the concentric distnbution of the lesion In some 
cases with ulceration, extension is more rapid than healing, and a large patch of small 
ulcers of the skin may be left behind the advancing line of involvement Sometimes 
the nodules do not resolve as the lesion extends and dull-red rounded or polycyclic 
plaques of indurated tissue are formed These become covered with greyish waxy- 
lookmg crusts and the condition has therefore been named • 

(2) The squamous ieritary syphhde — ^The lesions often resemble those of psonasis 
and have been called on that account psortastfornt tertiary syphtbdes. The commonest 
tertiary lesion to involve the skin is 

(3) The subcutaneous gumma which commences in the subcutaneous or 
tissue, such as muscle or periosteum of bone, and presents as an indolent rounded 
subcutaneous swelling of rubbery consistency The swelling is painless and, at first, 
the skin over it is not discoloured , when first noticed it may be no more than a 
small nodule but may slowly increase m size to that of an orange In due course the 
expanding swelling is likely to become attached to the overlying skin which then 
shows dull-red discoloration The central area of skin then becomes involved in 
the necrotic process and breaks down with the formation of a sinus which develops 
into a gummatous ulcer. This is highly typical m appearance It is circular m out- 
line, following the contour of the ongmal swelling, or polycyclic if confluence of 
two or more gummata has occurred The ulcer is sharply punched out with vertic^ 
walls leading down to a granular floor covered with clean dull-red granulations A 
tough yellowish-ivhite slough, the so-called toask leather shugk, may remain adherent 
to walls and floor The ^in surrounding the margin of the ulcer shows dull-red 
discoloration and squamous change If the gummatous process commences m or 
subsequently involves the periosteum of bone, the floor of the ulcer consists of 
necrotic bone The regional lymphatic glands arc not involved. On healing, the 
non-contractile “ tissue paper ” scars show the rounded outline of the ongmal 
lesion 

The mucous membranes of the mouth and throat are often involved in the tertiary 
sUge of syphilis The process usually commences in submucous tissue or m deeper 
structures, such as the penosteum of the hard palate or the musculature of the tongue 
The soft palate and uvula are particularly common sites and ulceration is likely to 
cause perforation and subsequent deformity Sometimes the soft palate becomes 
adherent to the posterior pharyngeal wall PerforaUon of the hard palate may result 
from gummata commencing in the roof of the mouth or m the floor of the nose 
Ulcerauon of the tonsil may be deeply destructive These conditions are remarkable 
for their chronicity and for the fact that they produce discomfort rather than pam 
In the tongue discrete gummata may reach the surface and cause deeply punched 
out ulcers, but more commonly the process is a diffuse gummatous infiltration follow- 
ing the distnbuuon of the vascular supply In the initial stages the tongue is swollen, 
but on healing diffuse fibrosis occurs with subsequent contracture and the tongue 
may become smaller than normal At the same time characteristic changes may appear 
on the surface of the tongue, giving the appearance known as chronic superficial 
glosnits 1 he changes are three m number, and one or any combination of them 
may be present Firstly, contraction of fibrous tissue may produce deep irregular 
fissunng of the surface of the tongue Secondly, interference with the blood supply 
of Uic mucous membrane renders it abnormally vulnerable to minor injury which 
causes patchy necrosis of superficial epithelium with laegular white areas of adherent 
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dead epithelium, particularly at the margins of the tongue, the condition known is 
leucoplaha Similar patches may be found on the mucous surfaces of the checks 
at the angles of the mouth Thirdly, the patches of leucoplakia are apt to separate 
at the margin of the tongue carrying away the papillae and leaving smooth glazed 
areas The patient may complain of pain in the tongue and may be sensitive to acids, 
spices and hot foods The condition may, however, be symptomless Discomfort 
and pam are usually reheied by anusyphihtic treatment but the changes in the 
tongue are permanent Carcinomatous change is common 

In the larynx submucous gummata are common and, on laryngoscopy, raaj be 
seen as small rounded swellings above the vocal cords Deeply destructive ulceration 
may follow and there may be actual sloughing of laryngeal cartilages In the early 
stages there are alterations of voice and later, in neglected cases, stenosis may follow 
Tertiary syphilis of bones causes vanable symptoms and signs, and may be difficult 
to diagnose unless the possibility of such infection is remembered The bones most 
commonly affected are the tibia, the bones of the skull, the clavicle, sternum and 
femur, but no bone is immune and trauma is frequently a predisposing cause There 
may be no symptoms or the patient may complain of pain at the affected site — a 
gnavvmg, persistent pain of bonng character which is worse at night If the bone is 
near the surface an irregular hard swelling may have been noticed In long bones 
the process is likely to involve a hmited segment of the bone giving nse to an irregular 
hard swelling as the result of subperiosteal deposits of new bone Radiologically the 
new bone formation can be seen on the surface of the onginal cortex and the cortical 
bone IS seen to be sclerotic with, perh^s, some invasion of the medullary cavity 
In the flat bones, and particularly those of the vault of the skull, the process is destruc- 
tive, with rounded areas of osteoporosis surrounded by areas of moderate sclerosis — 
so-^led worm eaten skull Severe deformities may result when this destructive pro- 
cess mvolves the nasal bones, the nasal septum and the palate, which are common 
sites of gummatous lesions After a penod of oz®na the ondge of the nose may be 
destroyed or a large perforation suddenly appear in the hard palate From the nose, 
the process may spread to the skin wth disfiguring ulceration of the face Syphilitic 
dactvhtis IS very uncommon but occasionally causes an indolent painless swellmg, 
usually of the proximal phalanx of a finger Vertebral gummata are rare but have 
been loiown to cause retropharyngeal, lumbar or iliac abscesses 

Gummata of the liver are now quite uncommon The lesions are usually multiple 
and may grow to a large size and be very destructive On healing, the liver substance 
may be intersected by sheets of fibrous tissue which reach the surface, dmdmg the 
organ into irregular lobes, hepar lobatum The condition is commonly asymptomatic 
but irregular enlargement of the hver may be felt and the spleen also may be enlarged 
Endence of portal obstruction is uncommon Gross secondary anemia is sometimes 
assoaated 

Tertiary syphilis of the testis is now quite rare It may result in diffuse mter 
stitial mvolvement, with slow painless enlargement of the organ Testicular sensation 
IS lost Occasionally localised gummata are found 

The joints, bursa and tendon sheaths are not often invaded in tertiary syphilis 
The parts affected are those most exposed to stress and strain, such as the knee jomt 
and the pre patellar bursa The swelling is of soft rubbery consistency and shows 
no signs of acute inflammation It follows the outlines of the affected joint, bursa 
or tendon sheath 

Fever occurs m some cases of tertiary syphilis and the fact that it is due to the 
disease may be suggested by its response to antisyplnlitic treatment It has occurred 
particularly in association \\ ith gummatous hepatitis Syphilis should be remembered 
as a possible cause in cases of persistent pyrexia of unknown origin 

Diagnosis — Primary Stage — It is axiomatic that every genital sore and every 
inflammatory sore elsewhere on the body of which the diagnosis is not obvious should 
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be eMmiiicd for S. iallida. ThU should be done before any aiitiscptia have to 
applied or antibiotics administered. The sore should the^point of 

and its cdec scraped, or a fairly deep puncture made in its margm luth me P 
rscApel or a valrinktion lancrt. The sore should then be squeezed and he se^^ 
coUetMd after it has oozed for a few minutes. • if 

hand it is better to esamine the specunen at once by t of 

it has to be sent away, the serum should be allowed to ran mto a tlian 

wlSSi both ends may be sealed with ^dle grease. Spiral organisn« othe^t^^ 

T. tallidum may be seen in specimens obtained from the gemtals hpforc 

thCT are largely eliminated by taking care to dean the surface of the 
coSeting the specimen. Organisms should 
are characteristic in appearand and mov^ent. 

puncture the nearest enlarged lymphauc gland and aspirate a little of the giM n 
A moderately stout hollow needle is mscrt(^ obliquely into ^ , _d 

minims of sterile normal saline are injected into it The gland is massag 

aspiration applied by a syringe. _ u„ th*. Ions 

Chnically, primary syphilitic sores arc distmguished from others by tne & 
incubation period, comparative painlessness, colour, indolence, surrounding uw 
tion, slighter tendency to bleed, indolent enlargement of neighbouMg 
glands, and the presence of T. pallidum. The length of the dS-s 

guide only when the patient has not been exposed to infection for more than lU • 
Various conditions which are commonly found on the genitalia may give me 
difficulty in diagnosis. Several of the more important require brief mention. 
genitalis appears as grouped vesicles of pinhead size which break down to 
circular erosions. Tnev cause irritation but they are not indurated. Chancroui ^ 
an incubation period of only a feiv days; the sore is painful and destructive, ana t 
edges are undermined. Usually there is more than one sore. There may be 
accompanying bubo which tends to suppurate and to break down with the 
of a chancroidal ulcer in the groin. Infection with both s^hilis and chancroid occ^ 
sometimes and therefore to exclude the diagnosb of syphilis it is important to 
the microscopic test at intervab until the sore heab and to test the blood serum 
least monthly for 3 months. , 

Scabietic runs on the glans and skin of the penis are mound-like and not eroded o 
indurated. 

Syphlbtic chancres in parts of the body other than the genitals are often ^ . 
lookc<C mdnly because the possibility of syphilitic infection is not considered. Uni- 
lateral tonsUhtis should arouse suspiaon, especially if assoaated with painless enlarge- 
ment of lymphatic glands in the upper part of the anterior triangle of the neck od 
the affected side. Similarly, the clue to the nature of a syphilitic chancre on tne 
Up may be given by enlargement of lymphatic glands of the submaxillary group- 
A primary sore affecting the terminal phalanx of a thumb or finger often simulates 
a whitlow ; the syphilitic sore is more brawny and more mdolent. ^ . , 

Secondary Stage. — ^The maculo^roseolar syphilide is fairly easy to distinguisn 
by the history of a primary sore VNith indolent adenitis, by the subcuticular, deeply 
grounded appearance of the spots, which very rarely itch and are pinkish in colour, 
and by the assooaUon of positive serological reactions. Other erythemata arc hngbtet 
red and irritable, and often affect the backs of the hands. The ordinary dome-shaped 
papular syphilide is usually easy to distmguish from a non-syphiUtic eruption. The 
indurated feel of the papule, its shining appearance when pinched, its readiness to 
scale, its dull-red colour and its association with lesions of the mouth and throat are 
all valuable diagnostic signs. The different appearances which a papular syphilide 
presents in different parts of the body, such as dry papules on the trunk and most 
areas of the limbs and moist papules m the periarud area, on the scrotum, betiseen 
the toes and m other moist warm parts, contrast strongly with non-syphiUtic derma- 
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loses, which are true to type, wherever situated. The microscopic test should always 
be applied io the exudate from the lesion in any doubtful case, and rarely fails to clinch 
the diagnosis, even with papulo-pustular or pustular syphilides. 

• Among the eruptions which may be confused wth syphilitic rashes is that of 
urticaria pigtnentosa, but with this condition the spots are dark and are not raised, 
and on rubbing the macule a wheal is formed. The blood serum may give a doubtful 
or even positive reaction in such a case, but the litre of a quantitative test is consider- 
ably lower than that usually given by the blood of a patient with secondary syphilis. 
Seborrhcea is more superficial and is more scaly, the scales being greasy. Pityriasis 
rosea is often mistaken for syphilis, but the lesions are brighter in colour and more 
irritable ; they tend to become annular, with their centres covered by branny scales. 
Ringworm is more superfidal and irritable, and the fun^s can be found in scrapings 
from its border. Tinea cruris or dhobie's itch affects a triangle at the upper and inner 
part of the thigh ; it is brighter red, more irritable and quite superficial. Drug rashes 
are more inflammatory and irritable; they appear more suddenly, and are usually 
associated with a history that the patient has men a drug which is known to cause 
such an eruption. The eruptions of specific fevers are usually accompanied by more 
pronounced constitutional symptoms. Acne spots are pustular and show more inflam- 
matory reaction than secondary syphilides and they affect the upper part of the chest 
and the back between the shoulders, rather than the flanks, loins and limbs. The 
spots of molluscum contagiosum are white and umbilicated, and caseous matter can 
be squeezed from their centres. Lichen ruber pUmus is characterised by flatter, smaller, 
polygonal spots of a riolet tinge and waxy appearance ; it is more irritable. Psoriasis 
IS usually superficial, bleeds at a number of points when slightly scraped, and affects 
the extensor rather than the flexor surfaces of the limbs ; the s(^es are more silvery, 
and in moist situations the rash remains true to type, contrasting irith the syphilide, 
which becomes the moist papule or broad condyloma. Varicellar spots are vesicular 
at one stage and more superficial and irritable. With variola there is a prodromal 
stage with fever and backache ; the spots are of uniform character and appear first 
on face and wrists. Pemphigus vegetans may bear a superficial resemblance to condylo- 
mata lata, but no T. pallidum can be found in serum from the lesions, and usually 
typical buUffl can be found elsewhere on the body or limbs. Syphilitic condylomata have 
sometimes been diagnosed as hfemorrhoids, but they are usually separated from the 
anal ring by some normal skin. Condylomata acuminata, or genital warts, are granular 
and pedunculated. The deeper forms of pustular syphilide which show consider- 
able crusting, such as the ecthymatous or the rupial, are distinguished from ordinary 
impetigo by ^e darker colour of the crusts, the circular rather than linear shape of 
the lesions, and the greater degree of tissue destruction below the crusts. Scabies 
is sometinies mistaken for a crusted s)q)hilide, and the reverse is also true. The 
individual scabietic lesion is often easy to recognise where it has not been scratched, 
on the wrists, and beUveen the fingers, but it is well to remember that scabies and 
syphilis often co-exist. 

Secondary syphilitic lesions of the mouth can usually be diagnosed by the char- 
acteristics described. Vincent's angina is a possible source of error, but the condition 
is painful and the microscopic findings are characteristic. 

Tertiary Stage. — ^An indolent swelling, or an ulcer preceded by a swelling, 
should always arouse a suspicion of syphilis. Denial of primary sore, or of secondary 
lesions, is of no importance, for they may never have appeared or have been forgotten 
long ago. The positive serological reactions may mislead, for by no means all swellings 
and ulcers in syphilitic patients arc tliemselvcs sj'philitic. On the other hand, negative 
serological reactions are strong but not absolute evidence against tertiary syphilis. 
Space docs not permit enumeration of the many conditions from which the lesions 
of tertiaiy’ syphilis may have to be diagnosed. An occasional source of error is 
epithelioma in the mouth, which is more apt to be painful than a gumma and to 
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Accidental Infection of fingcis, lips and other extra-genital parts is •'cst Pteven 
by avoiding contamination with fresh secretions from patients in the rany siag 
Infection. They should be warned of the risks ansing tam sharing table m . 
crockery and house linen with others. They should not kiss others “or “a ° 
into people’s faces, and articles which they have used should be dippcQ m v j 
water. A further precaution is to smear open lesions wi^ a ^^rcunal ointment, 
modern methods of treatment the secretions cease to be infectious within 24 no 

CiaRATiVE,— The remedies most commonly employed for the treatment oi sy f , 

have been preparations of (1) arsenic, (2) bismuth, (3) mercury, (4) i of 

(5) iodine. The first four destroy the parasites ; the last promotes the rem ^ 
granulomatous tissue. The position of the most recent remedy, ‘Efficient 

matter of some discussion. Most workers arc now convinced that it alone is su . 
for the successful treatment of almost every case of syphilis, but others, tn ^ 
admitting the powerful anti-spiroch®tal properties of penicillin, prefer to supp*® . 
it with other remedies. The different remedies will be described separately d 
discussion of their use m the management of syphilis. 


(1) ARSENICAL PREPARATIONS 


In consideration of the fact that most workers in this field 


these drugs reference to their use m the treatment of syphilis will be made in 
past tense. 
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They are organic compounds in which arsenic is trivalent or pentavalent. The 
trivalent preparations were the most frequently used for most forms of syphilis; 
the pentavalent preparations were used chiefly for syphilis of the central nervous 
system and for syphilis in infants. 

(a) Trivalent Arsenical Remedies. — ^The firet of these was " 606 ” or the 
Ehrlich-Hata remedy, which was first introduced in 1910. There have been many 
of these compounds -with different trade names which were apt to be confusing, but 
all except oxophenarsine have been subject to Regulations under the Therapeutic 
Substances Act, under which, besides the requirements of certain tests for toxicity 
and therapeutic potency, each must bear on its label an official name according to 
its chemical constitution. The follov-ing arc the prindpal remedies in this class : 

(i) Arsphenamine, or the dihydrochloride of dioxy-diamino-arsenobenzene, 
which is the original “ 606 ” or salvarsan ; it must have an arsenical content 
of not less than 30 per cent, and not more than 34 per cent, (ii) The disodium salt 
of (i), or sodium salvarsan; it contains about 20 per cent, of arsenic, (iii) Neo- 
arsphenamine, or the sodium salt of dioxy-diammo-arsenobenzene-methylene- 
sulphoxylic acid, which is the original “ 914 ”, or neosalvarsan ; it is sold under 
the trade names Evarsan, Neohharsivan, Neosalvarsan, Novarsan, Novarseno- 
billon and Novostab ; it must contain not less than 18 per cent, and not more 
than 21 per cent, of arsenic, (iv) Sulpharsphenamine, or the sodium salt of 
dioxy-diamino-arsenobenzene-methylene-sulphurous acid ; it is sold under the 
trade names Kharsulphan, Metarsenobillon, Myosalvarsan, Sulfarsenol and 
Sulphostab, and its arsenical content is the same as that of neoarsphenamine. 
(v) Arsphenamine glucoside or Stabilarsan; the arsenical content of the dose 
stated on the label equals that of the same dose of neoarsphenamine. (vi) Silver 
arsphenamine. (vU) Keosilver arsphenamine. (viii) Oxophenarsine. 

Each of these preparations except oxophenarsine bears the name ” arsphenamine ” 
in its official designation, and these as a group will be referred to as the arsphenamine 
preparations. All but the diglucosule are in powdered form, sealed, in staled doses, 
in glass ampoules containing a neutral gas. All the powders are yellow except the 
silver preparations. All oxidise and become increasingly toxic on exposure to air 
and must consequently be made up and administered as soon as possible after the 
ampoule has been opened. Oxidation in an ampoule, through a flaw in the glass, 
makes the powder become darker and sticky. Arsphenamine diglucoside is in solution 
and ready for use when draivn from the ampoule. It must be used before the expiry 
date stated on the label. 

Arsphenamine (606) is therapeutically the most active of the arsphenamine prepara- 
tions, but xyas little used outside the United States of America because of the com- 
plexity of its preparation for administration and of its greater tendency to cause 
serious reactions on the day of injection. 

Neoarsphenamine was much the most commonly used of all the arsphenamine 
preparations. In equivalent dosage it is less active than arsphenamine, but is more 
easily prepared for administration and causes less general reacuon. It causes too 
much pain to be given by the subcutaneous or intramuscular route, and was, therefore, 
given intravenously. 

dulpharsphenamine was given by the intramuscular or deep subcutaneous route. 
It causes comparatively little discomfort when admmistered in this way. Being 
relatively stable, its action is inferior to that of neoarsphenamine when it is given 
intravenously, and even when administered subcutaneously its effect is barely equal 
to that of intravenous neoarsphenamine. It is more prone than the other arsphenamine 
preparations to cause blood dyscrasias. 

Arsphenamine diglucoside is a convenient preparation in that it is ready for use 
when drawm from the ampoule, but its immediate effect in causing disappearance of 
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Dosage of arsphenamtne compounds — Doses of the different p p itiscussing 

vaned greatly with circumstances Some details of dosage will be giv . j ^ 
schemes of treatment {see p 222) In a case of primai^ 

reasonable to aim to bring about rapid disap^ranw of T mdication 

of external lesions, and m the case of an adult when there was no contra m 
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Techmaue of admtntslraUon of The 

the case of neoarsphenamine the dose was dissolved m l 0 ml of distged w^r 
solution was drawn into a syringe, which was then fitted with a «irly M ^gjian 
{S W G 22) The technique was that of any intravenous injection ine u 
basilic or other convenient vein was distended by fixing an elastic D^nd. looked 
upper ann and asking the patient to grasp a roller bandage The operator i 
along the vein and steadied it with the index finger of his spare hand laid on trie 
below the site The eye of the needle was made to look away from the skin anu 
shaft of the needle held almost parallel to it The point of the needle wm msc 
into the vein and a pull on the piston caused blood to flow back into tne syn 
indicating that the needle was properly within die vein The rubber band w^ 
released and the piston slowly pressed home After the syringe had been empt 
1 little blood was aspirated into it to dear the needle of any solution i,pl,eved 

Deep subcutaneous and mtramuscular routes — Arsphenamme remedies are oene 
to have a greater therapeutic effect when administered subcutaneously or * ^ 

muscularly, but most of them cause too much pain when given m this way , 
the only one which could be employed for the purpose was sulpharsphenamine 
dose was dissolved in disulled water, or m a glucose solvent containing 
prepared for the purpose In either case as httle as 1 ml might be used, but 
of the glucose solvent seemed to be more effective in preventing local reaction 
technique of intramuscular injection is desenbed on p 217 Deep subcutane 
injection of sulpharsphenamme caused less pain than mtramuscular injection 
was usually preferable It was given as follows In the upper and outer quad 
of the gluteal region the skm and fat were pulled away from the underlying ias ^ 
by graspmg them with the thumb and fiogeia of the left hand and a needle (S VV 
20) li mdies m length was inserted obliquely at the base of the pyramid thus pro 
duced The needle was made to underrun the fat so that its point might 
the fasaa overlying the gluteal musdes The charged synnge was fitted to 
needle and the injection given fairly slowly The site was then massaged with a pau 
of Imt 

The toxse effects of arsphenamtne preparations ire described on page 229 
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Certain other reactions may follow the administration of arsenicals but these are 
not due to the toxicity of these preparations. The commonest of these is the Jansch- 
Herxheimer reaction whicli is a focal and general reaction which may follow the use 
of a rapidly effective drug, such as an arsenical or penicillin, at the commencement of 
treatment. It ocatrs in about 50 per cent, of cases of primary and secondary syphilis 
in which the first injection may be followed -vrithin a few hours by fever, headache, 
malaise, pain in the joints and limbs and exacerbation of the symptoms and signs of 
infection. At this stage it is not harmful but the patient should be warned of the 
possibility that it may occur. Ordinarily the reaction occurs within 12 hours and 
lasts for not more than 24 hours. The cause is unlmown and there is little evidence 
to support the theory that it results from liberation of toxins following the destruction 
of large numbers of spirochietes. In the late stages of syphilis the reaction is less 
common and usually slight. In most cases there is no more than slight fever of which 
the patient may be unaware. Occasionally, how’ever, serious results have followed 
through exacerbation of severe involvement of the central nervous system, complete 
blockage of a large cerebral vessel or of the opening of a coronary artery, perforation 
of the aortic w’all or of an aneurysm, or cedema of the glottis in cases of gummatous 
infiltration of the larynx. Such cases are very rare but, even so, they can and should 
be prevented by care in the institution of treatment in cases of late syphilis, in which 
nothing is to be gained by speed and intensity of treatment. Further reference will 
be made to this reaction in describing the effects of treatment wth penicillin. 

Neuro-reciarences are also not direct toxic effects of treatment with arsphenamines. 
Lesions of various cranial neiv’cs, especially the seventh and eighth, became more 
common shortly after the introduction of we organic arsenical remedies and were 
later shown to be syphilitic recurrences due to the small amount of treatment given 
in the early days of “ 606 They became very rare when bismuth or mercury was 
given in conjunction with the arsenical remedies. 

Contraindications to the use of arsphenamne preparations. — ^The use of arsenicals 
■was absolutely contraindicated in cases of severe systemic disease such as chronic 
nephritis, Addison’s disease, severe disease of the liver and htemoplulia, and also in 
the cases of patients W’ho had shovrn intolerance to the drugs in the past. In view of 
the fact that an effident non-toric substitute is now available these drugs are certainly 
better avoided in cases of diabetes mellitus, alcoholism and of chronic diseases of the 
sUn such as eczema or seborrhoea. Older patients showed poor toleration to arsenicals 
and it was customary not to use them for patients over the age of 55 years. 

Precautions to be observed in the use of arsphenamine preparations. — It is essential 
to observe scrupulous care in the technique of injection, espedally in the sterilisation 
of S3Tinges and needles, and careful watch must be kept for the appearance of signs 
of mtolerance during treatment. Patients who receive intravenous injections should 
fast for 2 hours beforehand. The indications for the use of arseni<^s are now so 
few that these problems seldom arise. Nevertheless, because of the increasing number 
of patients who are becoming sensitised to penicillin it is still important that the method 
of use and the contraindications of the arsphenamines should be rmderstood. 

Administration of oxophenarsine compounds. — These compoxmds were always given 
intravenously dissolved m 8 to 10 ml. of distilled water, as ■mth neoarsphenamine. 
Unlike neoarsphenamine, oxophenarsine may be brought into solution by shaking, 
and the solution may be left standing, without danger of increasing toxidty. The 
injection was given quickly in order to avoid pain along the vein or venous thrombosis. 
The standard dose for an adult Is 004 to 0 05 g., and for the routine prolonged 
treatment of syphilis it seemed advisable to give this dose twice weekly instead of 
once, which was the usual practice with standard doses of neoarsphenamine. 

(&) Pentavaixnt Arsenical Remedies. — ^The principal remedies of this class 
which ha\e been used in the treatment of syphilis are: (i) Sodium N-phenylglycine- 
amide-p-arsonatc (trj’parsamide) ; (it) 3-acctylamino-4*hydroxyphenyIarsoruc acid, 
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or acctarsol (Kharophcn, Orarsan, Spirodd and Stovarsol) ; (iii) the sodium salt of (ii) , 
and (iv) the diethylatnine compound of (ii), Acetylarsan. 

I’ryparsamide was the most important of these because of its value m the WMi- 
ment of syphilis of the central nervous system. It is a ^\hite po\\ der easily 
in water, and the dose for an adult is from 2 to 4 g. (usually 3 g.) freshly ^‘ssohed in 
distilled water and injected intravenously once a week. A couree lasted iU to u 
weeks, and the interval between any two courses was a month or 6 weete. 

Acctarsol was introduced in 1922 primarily as a drug to be given by mouth tor 
the prophylaxis of syphilis. Subsequently it was used extensively for the treatrnent 
of infants with congenital syphilis. Acetarsol-sodium and Acetylarsan were gnen 
by injection ; their effects w’ere like those of acctarsol. 


(2) AfERCURIAL PREPARATIONS 

Mercury was formerly the main remedy for the treatment of syphilis, but it has 
been almost entirely superseded by bismuth. It is now used occasionally m cases 
where injections are impracticable. Mercury and bismuth had the advanUge tna 
small amounts of them could be kept in the circulating blood almost continuous!), 
80 that anti-spirochjctal action was maintained after the arsphenamine had been 
excreted until it w’as safe to administer another arsenical injection. This method 0 
treatment was based on the view which still prevails, that it is necessary for an anti- 
s)’phiUtic remedy to be present constantly in the body fluids for a considerable penoa 
to ensure destruction 01 all the spirochartes of syphilis. 

Methods of administration. — The oral method was much favoured, but 
cause gastro-intestinal disturbance ; like other oral remedies Cor syphilis it had tw 
disadvantage that regularity of treatment depended upon the memory and co-opcration 
of the patient. Mercury by mouth is still occasionally useful when a patient wnn®* 
lake injections or continue injections or remain under close observation. The 
ing preparations have proved useful: (I) hydrargyrum cum creta, gr. 1 to 2; (*/ 
Indrareyri lodidum vindc or flaNnim, gt. i to j ; (3) hydrargyri pereWoridum, gr. s \ 

(4) h)drarg)ri tannas, gr. 1 to 3 ; (5) pil. hydrargyri, gr. 1 to 3 ; (6) liq. hydrargyn 
perchloridi, min. 30 to 60. The latter is often prescribed in a mixture w ith potassiuin 
iodide. The first fi\c of these were usually given in the form of pills, often combined 
with a little opium, e.g. pulv. ipecacuanhx et opii gr. 1 to 2, or extractura op» gr. i 
to counteract (he irritant effect of the metal upon the gastro-mteslin^ tract; 
is better to prescribe the sedative separately, and to regulate the dosage as required. 
It was customary to give courses of 6 weeks’ duration, gradually Increasing the dad)' 
intake of mercury until slight signs of stomatitis appeared, and then to reduce tw 
dose. _ An adult patient could usually take from } to IJ grains of the yellow or the 
green iodide given daily in this way. Rest periods between courses vaned from 1 
4 weeks. 


Inunction was a useful method of administering mercury. It had to be done by 
® rubber, and had the incomentence of soiling the skin and dothes. 

to 10 g. of mercunal ointment, unguentum hydrargyri B.P., containing 30 pet 
cent, of mercurj', were rubbed for 20 minutes into the skin of thighs, calves, arm*. 
ch«t and back on successive days, avoiding hairy areas because of the danger o! 
foUiculiUs. A bath was taken on the mth day and the c) cle resurted on the se\ enth. 
1 he number of nibbings in one course vaned from 60 to 200 ; the length of a com^ 
uepenued on the patient’s tolerance, which was judged bv the slate of the curns, the 
maintenance of weight and general well-being. ® ^ 

jntramutcutar trjecltons of mercury arc no longer used because bismuth admlnb- 
ter^ in tins way is more effective, less toxic and less painful. Details of intramuscu^^^ 
r^raiion* of mercuiy arc therefore omitted. 

The toxic effects of mercury ate considered on page 233. 
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(3) PREPARATIONS OF BISMUTH 

Bismuth was applied to the treatment of syphilis by Sazerac and Le\’aditi in 1921, 
and lias supplanted mercury in all cases for which intramuscular or deep subcutaneous 
injections of hea\'y metal are indicated. Because bismuth is more effective and better 
tolerated than mercury' the almost universal practice before the introduction of 
penicillin was to use bismuth in conjunction wto arsphenamine preparations for the 
treatment of syphilis in all stages, except ^neral paralysis. 

Bismuth is administered almost exclusively by the intramuscular route, and many 
different preparations are available. They may be classified according to their solu- 
bility as follow; (a) solutions in water; (A) solutions in oil; (r) suspensions^ of 
bismuth metal or insoluble salts of bismuth in watery or oily media. Absorption 
and excretion are most rapid wth the v.'atery solutions and least so with the 
insoluble suspensions. 

Watery solutitms are now seldom used because, on account of rapid absorption 
and excretion, they are very’ apt to produce toxic effects. Oily solutions contain 
organic lipo-soluble compounds dissolved in oil. In absorbability they are inter- 
mediate bet\\een TV’atery solutions on the one hand and insoluble suspensions on the 
other. The following preparations of this kind have been used in this country. 
They are described by their proprietary names without details of their chemical 
formulae which are rather complex. The bismuth content per millilitre is stated in 
brackets after each preparation : Bivatol (0 035 g.) ; Caxdyl and Neocardyl (0 05 g.) ; 
Neo-olesal (0 03 g.) and Stabismol (0*1 g.). If these preparations are used it is 
advisable to give two doses each W'eek at intervals of 3 to 4 days, because of the relative 
rapidity of absorption and excretion. Insoluble suspensions of bismuth have been 
those most commonly used for antisyphilitic treatment. Only three of these are 
included in the British Pharmacopoeia, namely: (1) injectio bismuthi, B.P., which 
is precipitated bismuth in a dextrose solution ivith cresol containing 0-2 g. of 
bismuth per ml. (2) injectio bismuthi oxy'chloridi, B.P., which is a •watery 
suspension of bismutn o-xychloride containing 0-13 g. of bismuth per ml. (3) injectio 
bismuthi salicylatis, B.P., which is a 10 per cent, suspension of bismuth salicylate 
in olive oil w'lth camphor and phenol containing about 0 6 g. of bismuth per ml. 

Technique of injection. — The technique of intramuscular injection is simple. By 
far the best site is the upper and outer quadrant of the gluteal region ; the upper 
third of the vastus lateralis muscle and the deltoid muscle are much less satisfactory. 
A needle of S.W.G. 20, Inches long, is introduced almost to its full length, per- 
pendicularly to the skin surface. The base is examined to see that no blood is oozing 
from it, the syringe is applied, the piston partially withdrawn to make sure that the 
point of the needle is not within a vein, and the piston is then pressed home. The 
needle is withdrawn and the site is well massaged with a ball of cotton W'ooL Before 
an insoluble preparation is drawn into the syringe, the suspension should be well 
mixed, either by stirring with a glass rod or by energetic shaking of the bottle. 

Toxic effects of bismuth. — ^The toxic effects axe few. Care must be taken to avoid 
injecting preparations of bismuth into veins because they are then highly toxic and, 
if an insoluble preparation is used, pulmonary embolism may result. 

Stomatitis, — A slaty-blue line commonly appears at the margin of the gums of 
patients receiring this treatment, espcdally adjoining the molar teeth. It is due to 
ihc formation and deposition of bismuth sulphide and is only found in association 
with infection of the gums and pocketing. The appearance of the blue line is not 
tn itself a bar to the continuation of treatment, but if the gums become swollen, 
lender and spongy and bleed easily the treatment must be stopped. In some cases 
m which oral hygiene has been neglected, ulcerative stomatitis may supervene. Treat- 
ment is preventive by preliminarj* dental care. The treatment of esublished stoma- 
titis is by the cleansing of gums and pod>.ets with antiseptics such as potassium 
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r;:^'’or^et.rlltSrt“ofT^^^ before penldL p» 

introduced. 


(4) PENICILLIN 

The Ecncral properties and the methods of administration ef£ 

scribed eiewhcrc in this book. Here it is using it 

of the drug on the different manifesUtions of syphilw , (6) the me i^o^rledgc 
?or tL treatment of syphilis Mhich seenr most effecUve ■"’be bsh, of 
as ailablc at the time of writing and (c) the toxic effects which may b 
in tlie course of this treatment. , . , . . • i . j neniallint 

Of the various types of penicillin vvhich ha« been ’f"'“''^b' 5 f syphilis. 
(penicillin 11 or G), appeals to be the m<»t eFe^ve for ‘b' "J^ptni- 
iVTvestigative viork m the United States indicated that pure b=,^‘ Jom- 

cillin pve results vvhicli were modemtely superior to *“? "bmmed mt^ 
merdal penldllm. Commeroal pemcillm as ongimUly d^tnbuted m tlm ■» ^ 

was daimed to contain at least 85 per cent, of benzyl pemcillm and therelore 
an cffcctKc drug for this purpose. „ ;« it least 

Pemcillm, in appropriate doses, has an effect upon T. palUdum " hich ‘s at 
equal to tliat of the best arsenical compounds, and, correspondingly, us eu 
producing healing of the various manifestations susceptible to the the 

arsenical compounds is at least equally saUsfactory. PemcilUn has, ol cour^.^. 
great ad>-antagc oier the arsenical compounds that for most pauents it is pra . 
non-toxic, and it is possible to give huge doses \ery frequently v.ith 't 

A scry important therapcuUc advanUge oscr the arsenical compounds ” tjjig 
reaches the falut tn utero far more easily. It is \ery effectise indeed in pr^ 
fcrtal infection, or m cunne the feetus if it is already infected. For the tfcatroc^^^^ 


rltu tn utcTo far more easily. It is \ery effectise mdeed in pre 

1 , or m curing the feetus if it is already infected. For ^®,5^^rthods 

ncurossThilis, also, the effect of peniaUin appears to be superior to older m 

f« ft... fluid cither m 


ncurosiyituus, aiso, uic euctv vi |>ciuuuiit ajjpears to oe superior . ygfv 

of treatment e\cn though the drug appears m the cerebrospinal fluid cither ‘ 
imiU quantity or not at all after intramuscular adnunistration of ordinary o b 
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Whether pemciliin should be used alone or in conjunction vnth other antisyphilitic 
remedies will be discussed in the appropriate section. 

Adtninistration and Dosage . — Continuous administration of penicillin was found 
to be impracticable for the treatment of syphilis, because of the necessity of confining 
the patient to bed and the frequency of thrombophlebitis with intravenous drip and 
painful local reactions with continuous intramuscmar or subcutaneous administration. 
The method of choice was found to be that of intermittent intramuscular injections. 
At first, the drug was dissolved in sterile distilled water or isotonic sodium chloride 
solution, in concentration of 50,000 to 100,000 units per ml., and was injected deep 
into the upper and outer quadrants of the buttocks eveiy 2 or 3 hours, day and night, 
in doses of 20,000 to 100,000 units. Some give the injections into the outer thigh 
muscles or the deltoids, but general experience indicates that injections into the 
buttocks cause far less discomfort to the patients. Subcutaneous injections are less 
satisfactory because they need to be given in more dilute solution and may cause 
painful local reactions, 

Pemciliin has been given intrathecally but the earlier impure preparations were 
apt to cause dangerous toxic reactions. In view of the evidence that good results 
are obtained by intramuscular administration in cases of neurosyphilis, the intrathecal 
route is better avoided. 

Penicillin by mouth is said to require dosage five times as large as that used 
intramuscularly. For outpatients suffering from syphilis this method of treatment 
is inadvisable because of the difficulty of ensuring that the prescribed doses are taken. 
There is, also, considerable individual variation of absorption of the drug from the 
gastro-intestinal tract. For tiiese reasons penicillin by mouth is not recommended 
tor the treatment of syphilis. 

Various preparations have been devised to delay the absorption of penicillin when 
given by intramuscular injection, by suspending it in media which repel moisture. 
The first effective preparation of this kind was a suspension of calcium penicillin in 
arachis oil thickened with 4’8 per cent, of beeswax. A more satisfactory preparation 
is procaine penidllin which is a chemical compound between procaine and penicillin 
and may be administered in oily or watery suspension. It is painless, non-toxic and 
effective. Effective blood levels of penidllin can be maintained for as long as 24 
hours by an average single dose of 600,000 units of procaine penicillin contained, in 
the case of the oily suspension, in 2 ml. of oil. This method is therefore applicable 
to the treatment of outpatients, A further development is the addition of the w’ater- 
repellent aluminium monostearate in 2 per cent, concentration to oily suspension of 
procaine penidllin of fine partide size. This still further prolongs absorption so that 
the effect of an average dose may extend over several days. A preparation now under 
trial is benethamine-penidllin (N N*-dibenz}'lethylenediaraine dibenzyl-penidllin). 
It has been shown that after single injections of 2*5 mega imits of this preparation 
therapeutically effective levels of penidllin can be found in the blood stream for 
2 weeks or wen more. It is hoped that by this means the treatment of syphilis 
W'ith penidllin may be restricted to one or two injections. 

Toxic effects of penicillin . — Penicillin is relatively non-toxic except when given 
intratiiccally. Serious reactions have been rare although m recent years some deaths 
have been reported from anaphylactic shock of patients who have become sensitised 
in the course of earlier administration of the drug. Precautions which should be 
taken to avoid this dangerous reaction are described on pp.lO, 220. Local, systemic 
wd cutaneous reactions were common with earlier impure preparations but they 
have become much less so with the pure preparations now available. The more 
serious reaction reported include thrombophlebitis after intravenous injection or 
intravenous drip, and generalised exfoliative dermatitis resulting from sensitisation. 
Other effects arc fever of varying degree, reactions like scrum sickness with fever, 
scarlaliniform or morbilliform rash and artliralgia or serous effusions into joints, 
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local vesicular eruptions, urticarial and other rashes, including generalised eryth- 
ematous macular and maculo-papular eruptions, resembling erjtbema multiforme 
in some cases. Patients with a pre-aisting fungus infection have sometimes 
experienced exacerbation of that infection following injections of penicillin. 

With the exception of urticaria most of these reactions ha\e been uncomroon 
Some seem to hate been due to impurities in the drug but some are certainly due to 
penicillin itself. ScNcre reactions immediately following upon injections of procaine 
penicillin in watery suspension haxe been described. The patients were excited and 
noisy, and in one case, violent; thej' complained of a feeling of impending death. 
'Hie reaction was attributed to acddental intravenous injection of the preparation. 
In cases of reactions attributed to sensitisation the administration of anti-Histammc 
drugs has gi%cn relief from s^TUptoms in some instances. 

Jariich-IIcTxhftner reaction . — ^'Pliis rezetion has been considered in relation to 
treatment with the arsenicals (sec page2IS). With penicillin the effects are scry similar, 
but certain aspects of them require special consideration. The reaction is not un- 
common in cases of ncurosyphilis treated with penicillin. Ordinarily, the results 
are not serious, but ae^ere effects have been r^orted, including exacerbauons ot 
psychoses, con%*ulsion3, transverse mjelhis, manta, hallucinations, exacerbations ot 
lightning pains, paretic deterioration progressing to death and optic atrophy 
sing to blindness. It has been suggested tliat patients with late syphilis should com- 
mence treatment with xery small doses of pcmciUm with gradual increase of dosage, 
but experimental worL has shown this to be an ineffective precaution, indicating tliat 
the reaction is of the all or none type. It docs not occur with minute doses but oc» 
occur when tlic trigger dose is reached and then with full force, irrespective of the 
size of the dose. In most cases the reaction can be prevented by a preliminary course 
of Injections of bismuth, w hich, of course, acts much more slowly and seldom produces 
this effect. Bismuth, however, will not protect from the Jarisch-Herxheimer reaction 
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(6) Tlie do‘iagc of penicillin for gonorrhcea should be the niimmum con- 
sistent with the probabiht) of a good result. Details will be found on page 65 

(c) Penicillin should not be used for the treatment of patients \Mth gonorrhcea 
who also have lesions suggestive of s>'ph(iis until those lesions hate been fully 
im cstigated 

(d) All patients treated with penicillin for gonorrhcea should remain under 
observ’ation with monthly serological tests for at least 3 months, and i final 
serological test should be perfonned at the end of 6 months 

(e) A sharp febnle reaction watlun the first 24 hours after tlic use of per i- 
alhn for gonorrhcea suggests the possibility of concurrent early sjphilitic infec- 
tion It has been shown tliat the Jansch-Herxheimer reaction may occur in 
the incubation period of sj^phihs 

(5) IODINE PREPARATIONS 

Iodides promote the absorption of sj'philitic granulation tissue and maj 
be useful m the later stages of infection Potassium iodide is most often given bv 
mouth m do 2 es of gr 5 to 30 thrice daily It is usually presenbed wath alkali to avoid 
gastro-intestinal disturbances Most patients tolerate gr 5 to 10 three times a day 
w ithout difficulty, but lodism ma) result from higher dosage The common mani- 
festations are due to increased flow of secretions, causing coryza, salivation and 
lacnmation There mav be pam o\ er the accessory nasal sinuses Sometimes the 
drug produces an acneifonn eruption The benefit to be denv ed from this remedy 
is not now sufficient to justify perseverance witli it m the face of major discomfort 
Sodium iodide is probably tlie best preparation for mtravenous injection After 
testing tlie patient's tolerance b} giving some potassium iodide by mouth, a dose of 
gr 150 of sodium iodide dissolved m 100 ml or more of stenle distilled water may 
be given intravenously every 24 to 48 hours up to a total of 20 to 30 injections m a 
course 

The Treatment of Acquired Syphilis. — The mam principles to be observed 
in the treatment of syphilis are as follow’s (1) treatment should begm as soon as 
possible The earher treatment is begun the better the results , (2) the amount and 
duraUon of treatment should be suffiaent to ensure the probability of cure but o\ er- 
treatment should be avoided , (3) due attention should be given to the general health 
of the patient , (4) observation and testing after treatment should be careful and 
prolonged There are some failures following even the best methods of treatment 
and long observation may be necessary before these can be recognised 

EARLY SYPHILIS 

There has been some division of opinion on the question as to whether penicillin 
one IS sufficient for the treatment of cases of early svphihs or penicillin should be 
ipplemented by a full course of treatment with an arsemcal and bismuth or with 
ismuth alone Those who have advocated the use of pemcillin alone have based 
leir argument on the high proportion of successes obtamed and the absence of toxic 
I’ccts follownng this treatment- Those who have taken the contrary vnew have argued 
lat the reported mcidencc of relapse following peniallin alone, which has been 
igh as 15 per cent in some senes, u. considerable and that in any case experience 
nth pemciUm has been insufficient to justify absolute reliance upon it 

In this country clinicians were first inclined to support the more conservative 
ttitude, but with increasing expenence it has become evident that the addition of 
rsemcals and bismuth to penicillin does not increase the proportion of successes in 
he treatment of early syphilis but does add to the incidence of major and minor toxic 
ffccts With the decline in the madence of early syphilis in the population of this 
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of treatment and anln, finally, 2 years after treatment. Itxs, •_:{i,ti which pro’f^ 

to find changes in tlic ccrcbrospuud fluid after treatment that the 

effective in other respects, and a point against raly uUe determined 

procedure can produce a severe teacuon whreh may make the patient ff“".„ed and 
Sot to repeat the eapenence. If, therefore the cerebrospmal flmd is 
found to be normal at some Ume dunng the second ymr ”/ ;,^ebejond 
ment, it need not be tested again. If, lioncver, the blood R guid eatUen 

the eanected period, or if a relapse occurs, it ,s alnays advisable to test „ j 

After 2\ Jeans of obsenation cure may be presumed, but for some 

adiUable for the pauent to be ejamrned and to liave blood tests once a year 
^ cars after Ihis penod. . , r . j i n( clinical 
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serological relapse ts bctuccn the fonrtli and nrnth months after ““tmenh am ^ 
lap-est or (lossiblj rcmfeclions, hare been obserred as early as 4 rvecks an 
35 Shears. , , 

'I he indications for furtlicr treatment are three m number : mfecticn** 

(11 Clmcal rr/a/'te.— When the relapse is of the muco-cutaneous / 
tvpc It may be dilficuU or impossible lobe sure that the patient has not been r 
Cases of true relapse arc often resistant to treatment and on re-treatment it » * 
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to double the original dosage of penicillin and to consider the possibility of giving, 
in addition, one full course of neoarsphenamine and bismuth. The birth of a syphilitic 
child to a treated syphilitic mother is a form of clinical relapse. 

(2) Serological relapse.— This is said to occur when tests originally negative, as with 
sero-negative primary syphilis, become positive ; or tests originally positive become 
negative and then positive again ; or tests originally positive show at first no chmge 
or decline in the quantitative titre, but subsequently show progressive rise in titre; 
or when tests of the cerebrospinal fluid, originally negative, become positive. Sero- 
logical relapse commonly precedes clinical relapse. 

(3) Serological resistance . — ^The derision as to the period of time after which 
persistence of positive serological tests is regarded as evidence of failure of treatment 
of early s>T>hiUs is an arbitrary one. In much of the experimental work on the subject 
the period was fixed at 1 year after treatment. For the routine management of cases, 
failure may be presumed if the quantitative tests show no fall in titre after 4 to 6 months 
of observation. 


LATE SYPHILIS 

After the third or fourth year of infection the details of treatment depend v ery much 
on the presence or absence of involvement of viscera and of the nervous system, 
the treatment of which is discussed elsewhere in this work. In these later cases it 
is very important not only to examine carefully the cardiovascular and ner\'ous systems, 
but also to test the cerebrospinal fluid as part of the routine investigation. If tests 
of the fluid are negative they are unlikely to become positive later, and the central 
nervous system is unlikely to be affected. 

Latent Syphilis. — In these cases the only evidence of the disease is the positive 
serological tests. In the past It was shown that such patients who received full 
dosage with arsenicats and bismuth remained in good health after prolonged 
observation in more than 95 per cent, of the cases, whether or not the serologic^ 
tests became negative. Penicillin b no more effective than arsenic and bismum in 
reversing positive serological tests to negative in these cases. Full assessment of the 
value of penicillin in these cases will take many years. Its use for the treatment 
of latent syplulis is based on the assumption that, being of value for early sj-philis, 
it must be effective in other cases, w'hich seems a reasonable assumption. Penidllin 
has the advantage of brevity and safety and it is common practice to use it for latent 
83^111115 in similar dosage Co that recommended for the earlier stages of the dbease. 
Many patients with latent syphilis report improvement in general health after thb 
treatment. 

Benign Late Syphilis. — ^The evidence b that prompt healingof cutaneous, mucosal 
and osseous ^rnmata, and of otiier benign late lesions, follow s the administration of 
2*4 to 4*8 million units of penicillin. Common practice is to use rather more penicillin 
such as from 6 to 84 million units spread over 10 to 14 days. As for early S 3 'phili 5 , 
it is good practice to give a daily injection of 600,000 units of a reliable preparation 
of procaine penicillin. The immediate results are as good as those obtained with 
arsenicals and bismuth, and there is no reason to suppose that the ultimate results 
v\ ill be inferior. 

The fact that serological tests remain strongly positive after this treatment in many 
of the cases is not an indication for further treatment. On the other hand, prolonged 
observ’ation is important and re-treatment should be undertaken for any evidence of 
clinical relapse or consistent rise in titre of the quantitative serological tests. 

\Yheiiier it is justifiable to use penicillin in the treatment of these cases of late 
S 3 phUis without preliminary treatment with injections of bismuth and perhaps iodide 
by mouth is an open question. The tenden^ in the United States is to discount tlie 
importance of the Jarisch-Herxheimer reaction in cases of late typhilb except in 
certain cases of ncuroayphilb. There b no doubt that serious effects of tins reaction 
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are rare and they present no problem in the majority of ^cs There re™ ““ ‘'j' 
possibility of some senous effca in an occasional case It is obviously impossible 
to e-icludc b\ clinical examination the continBcncy of asymptomatic mvoltement oi 
\1t2l organs, and nothing is to be gained by speed and intensity of treatment in 
cases of long standing On general pnnaples, it is well to gu e preliminary treatment 
with weeUy intramuscular doses of gr 03 of injectio bismutb for 4 to 0 ueew, 
combining the treatment w ith gr 5 or 10 of potassium iodide by mouth three times a 
day 

ASYMPTOMATIC NEUROSYPHILIS 

In cases of latent syphilis m which positive changes in tests of the cerebrospinal 
fluid indicate mvohement of the central nenous system, it is customary to gi'C a 
rather longer coui'c of injections of penicillin Common practice is to ^ 

injection of 600 000 units of procaine penicillin for 21 da\s, totalling 12,600,000 units 
In these cases the guide to the efficacy of treatment is the cell count and the protein 
content of the cerebrospinal fluid Earliest and most striking is the redurtion ot 
the cell count which, in successful cases, returns to normal by 10 to 24 weeks after 
treatment and remains normal The protein content also responds, but rather 
promptly Normal lalues are usually reached by the sixth month and maintained 
thereafter The Wassermann rcaaion and colloidal tests improve more slowly ana 
mav show posiUv e changes for an mdefinue period The response of these test® 
more prompt and satisfactory with early than late asymptomatic neurosyphihs The 
usual practice is to j»ive no additional treatment if the patient remains well and the 
cell count and protein leicl in the cerebrospinal fluid remain withm normal hniit^ 
'Icsts of the cerebrospinal fluid should be repeated at mtertals of 3 months for the 
first year after treatment and thereafter yearly for some years 

If further treatment is required a second course of penjciJlin or, if necessart, 
tctcral courses of peniallm should be citen It is doubtful whether the use oMh® 
pcnla«lcnt arsenical, tty’paraamide, m the treatment of ncurosyphihs is now justified 
If It is to be used it is esscnual first to ensure that there is no ophthalmoscopic evidence 
of optic atrophy and that there is no contraction of the >isual fields, for the danger®’^* 
complication is toxic amblyopia For an adult the usual practice is to commence 
with an mtraicnous injection of 2 g of tryparsamide dissolved m 5 to lO ml o' 
sterile distilled water Thereafter weekly injections each of 3 g of the drug 
given for another 9 weeks, which completes the course Occasionally, during the 
first course, a patient may complain of subjective visual disturbance such as * shim 
menng ” or misuncss on looking in some particular direction In such a case the 
injections must be discontinued and should not be resumed The visual fields should 
be cliarted by penmetry at intervab of 2 weeks dunng treatment Several courses 
of this treatment may be given wnth intervals of 1 month between the courses 
genuine failures of treatment w ith peniallm pyrctothcrapy w the best form of suppl' 
mentary treatment. This may be given by moculalion with the parasite of benign 
icrtian malaria, allow ing 10 or more paroxysms of fev cr before suppression with anji 
malarial therapy Allernaiivcly, fever may be given by physical means, as with the 

Kctlcnnghv'pcrthcrm or by repeated intravenous injections of vaccine such as typhoid 

pratvyhoid vacanc (TAB) PyTetoiherapy is a highly technical procedure and 
should not be undcruken without full knowledge of the technique and of possible 
compl cations and how they may l>c avoided or treated 
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which is seldom tahen and most clinicians are satisfied with lesser standards. If 
treatment appears to have been successful the risk is probably vcr>' slight after a year 
of obsen'ation and, provided that the partner in marriage is made aware of the slight 
risk, permission to marry or to resume married life may be given at tliis time. 


CONGENITAL SYPHILIS 

An infected mother can transmit syphilis to her offspring long after she has ceased 
to be sexually contagious. In general the more recent the infection in the mother 
the more severe the effects of transmitted infection on the fostus. The theoretical 
course of the obstetric Wstory of a syphilitic woman is stated in Kassotoitz's Law^ 
according to which early pregnancies result in miscarriages progressively later in 
pregnancy, followed by the deliver}* of stillborn or macerated feetuses at term, then 
by living syphilitic infants and finally by healthy infants. Tliis kind of history, 
which is presumed to be due to gradual attenuation of infection, is seldom obtained. 
In practice, miscarriages may alternate wth stillborn or living syphilitic children 
and a healthy infant may be born between two who are infected. It has even occurred 
that only one of Uvins was syphilitic. It is now generally agreed that infection always 
occurs from the mother by way of the placenta and that infection is not transmitted 
in the first 3 months of life. It may be assumed that miscarriage in the first 3 months 
of pregnancy is not due to syphilis. In the past it has been stated that the syphilitic 
placenta can be recognised by macroscopic appearances and, with more certainty, 
by microscopic changes in the chorionic vUU. This view is now discredited and it 
seems clear that examination of the placenta does not help in this diagnosis unless 
T. pallidum can be found, which is seldom possible. 

Symptoms and Signs. — ^The chmea! manifestations of congenital syphilis may 
be divided into three groups, those which appear early, those which appear late and 
the stigmata. The early lesions are for the most part infectious and resemble those 
of secondary syphilis in the adult; the late lesions include gummatous lesions in-, 
distinguishable from those of tertiary syphilis ; and the stigmata are scars or deformis 
ties resulting from early or late lesions. 

(1) Early. — The Skin and Mucous Membranes . — The syphilitic infant born alive 
may show an eruption of large, rounded, dusky-red papules surmounted by bulbe 
containing serum or pus, the so-called, bullous eruption or syphilitic pemphigus. The 
fluid contains T. pallidum in large numbers. Some 3 to 4 weel^ after birth, or perhaps 
considerably later, various rashes may appear which are identical in appearance with 
those found in secondary syphilis. The papular eruption is the commonest. All 
these eruptions tend to be widespread, involving the whole of the trunk and the 
limbs, but they may be particularly well-marked in the napkin area, on the skin 
round the nose and mouth and on the palms and soles. Annular lesions are particu- 
larly common and there may be extensive crusting. In moist areas, and where the 
rash is exposed to friction, the affected areas may become reddened and glazed. 
Condylomata lata may be found especially in the ano-genital area, and, where the 
rash IS profuse and becomes confluent at the angles of the mouth and nose, ulcerative 
fissures may form. These sometimes leave radiating linear scars, rhagades, which 
remain ys stigmata of the disease. Sometimes the skin is yelloivish, or yellowish- 
brown in colour, the so-called cafe-au-lait tint and if, which is common, there is 
much wasting, the skin may be ivrinlJed, giving to the infant’s face tlie appearance 
which has been called the old man look. There may be patchy loss of hair, chiefly 
at the sides and back of the scalp, ^philitic alopecia. Rarely, the sypliilitic infant 
may grow an abundant crop of hair, the so-called syphilitic toig. Syphilitic papules 
may imolve the nail beds, causing infiltration and oozing of serum round the nail 
wluch may be loosened and shed, syphiUtic onychia. The new nails may be opaque. 
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months of life oileochondrUtsjs a vepr common rKult of “”S=''^yP ^5 ends of the 
he detected very early by radiographic examination In severe casM -j the 

TrT hnery pamil anj tender and, because of the pam ™ ™™jThen 
mfant may appear to he paralysed, syplahuc fse^o-paralysu, “t jnay _ ^^,,|„„,cal 
handled ^Swelling of the epiphyseal ends of the bones may be ^ nossiUe 
fractures, separation of , “ u^n-d and irregular . 

Radiologically, epiphyses may be enlarged , the epiphyseal ^ the ttcth 

The xonf of provisional calcihcation is sclcrouc and 

nf ■« <aw there arc irreeular patches of osteoporosis in the diaphyses, P, t- 
« TmetaTrendsf andP there is subperiosteal “f T'"“ 

the second 6 months of life the signs of osteochondntis bone ate 

of pertostilis persists and becomes more marked Successive layers o , /gghioo 

"aia down oS the surface of the cortex under the pertosteum .n regular fa hi ^ 

DactyUtu may occur m the second year of life It may muse lay 

proximal phalanges of one or more Hngere, or, more rarely, toes Chorndtiu 
Kcur in the early months of life and may be overlooked /rite is rare 

(2) Late —Lesions of the tertiary type may appear as early as the thiru y 
life oi at any time subsequently They occur most commonly no 

7 and 14 but may be delayed until adult life Gummata involving the skm 
features which distinguish them from similar lesions due to acquired sypw‘i5 ^ 

mata of the mouth and throat are particularly common and may result in penu 
of the palate or great deformity of the soft palate and pillars of the «uce8 ^ 
commonest late lesion is mtersMuil heraUtts, which may begin at any age iroi 
30 years, or even later Usually it starts m one eye, but m spite of treatmei 
other IS likely to be involved after an interval tvhich may vary from a tew wee 
many years The patient complains of photophobia and pam in the -^ga 

At first there is seen to be injection of the sclerotic coat at the margin of the _ 
and from this area blood vessels extend mto the deep layers of the cornea, bero 
clinically obvious as a pink patch — the so-called salmon patch — or detected 
the aid of the slit lamp and corneal microscope At the same time there is 
of mflammatory cells of the lymphocytic type into the deep layers of the ' 
causing haziness or ground glass appearance of the normally transparent Lg(j 

The condiuon is very frequently associated with indocyclitis which may be m 
by the seventy of the process in the cornea The outcome is very variable 
atta^ may clear m a few nceks without damage to sight, or it may persist for ^ 
months and the patient may be prone to subsequent relapses Even with se ^ 
attacks the damage to sight may be slight, but central opacities of the hgj^e 

common end result and vision may be grossly damaged in consequence ^ 
dtafmis rcsulung from involvement of the nerve endings of the 8th nerve m 
internal car is common among patients who suffer from interstitial keratitis, 
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occurs rather later. It may also occur independently of comeal infection. The 
result may be bilateral progressive deafness which may become complete. Keratitis, 
nerve-deafness and characteristic defomuties of the upper central incisors are some- 
times called Hutchinson's triad. Other later effects of congenital sypWlis are diffuse 
interstitial orchitis which may occur early in life, low-grade suppurative otitis media 
which may result in deafness without loss of bone conduction of sound, and effusion 
into both knee joints without pain or interference with movement, so-called Clutton's 
joints, which are found at any time from the ages of 5 to 18. BeUveen the ages of 
8 to 14, and sometimes earlier, these cliildren may develop gummatous osteo-perios- 
titis of the long bones, particularly the tibise. The pathology of this condition is the 
same as that which occurs in adults, but the process is often widespread and may 
involve the whole length of the bone. Thidcening of the tibia is commonly most 
marked on the anterior surface of the middle third of the bone giving a forward 
convexity and appearance of curvature of tlie bone, the so-called sabre-shaped tibia. 
There is no true curvature of the bone because the gummatous process strengthens 
rather than weakens the cortex. In the early yeare of life there may be areas of local- 
ised thickening of the bones of the vault of the skull — so-called periosteal nodes 
or Parrot's nodes. 

Congenital syphilis may not only cause ansemia and marasmus in infants and 
young children, but also delay in development and proneness to intercurrent infec- 
tions in infancy and later years. The visceral and nervous affections of congenital 
syphilis are described in otfier sections of this book. Aortitis is rare as the result of 
concenital syphilitic infection. 

(3) Stigmata. — Scars and deformities result from the lesions which hsv’e been 
described. Facial disfigurement may be due to several causes. Severe and prolonged 
rhinitis may result in failure of normal development of the bones which surround 
the nasal caviw. Thus, flattening of the bridge of the nose may give the defomuty 
known as saddic-nose under-development of the superior maxilla may mie it appear 
that the mandible is over-developed— -so-called bulldog jaw ; healed periosted nodes 
of the frontal bone may give abnormal prominence of the forehead— frontal bossing', 
and the combination of these deformities is sometimes called the bulldog facies. 
Comeal scarring with empty blood vessels at the periphery of the cornea, rhagades, 
sabre-shaped tibise, perforations of the palate and nasal septum, scars and deformities 
of the throat and tissue-paper Scars of the skin are all comraon aUgmata, The 
fundus ocuH may show the changes of old healed choroiditis. The upper central 
incisors of the^ permanent dentition may show narrowing at the cutting edge, 
as compared with the width of the tooth at the gingival margin, together with 
curt’ing of the margins, antero-posterior thickening and, in some cases, a crescentic 
notch at the cutting edge — so-called HutchinsorCs teeth. I.ess often the 1st lower 
molars show a dome-shaped deformity of the grinding surface to which are 
attached the undeveloped cusps in the form of four small projections — so-called 
Moon's molars. These dental dystrophies result from the effert of severe syphilitic 
infection upon the developing buds of these teeth at or soon after birth. 

Diagnosis. — If there are bullous lesions or other moist lesions T. pallidum can 
usually be found without difficulty. Scraping of the dry lesions of the skin may 
also make it possible to find the organbm. The results of serological tests must be 
interpreted \s-ith reserve in the first weeks of life. Infants writh negative serological 
tests rnay be suffering from active syphilis. On the other hand, non-sj-philitic infonts 
may give positive serological tests for syphilis if the motlicrs' tests arc positive, due 
to the fact that they are suffering from long-standing infection or have been treated 
for early infection late in prc^nanc>’. In cases of doubt antisyphiiitic treatment 
should be withheld and quantitative tests should be repeated at weekly intervals. 
If the infant is not infected the strength of the test declines progressively to negative, 
usually within a few weeks and certainly within a few months. If the strength of 
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the palms aBd soles Lesions m the napkin area ™y folds „f groms 

but the latter is brighter red in colour and does “7“ “‘y assorted 
and buttocks The rashes of early congenital syphilis are nearly a y 

"“TreatmS-PREVZNTiVE -The pretention of transmission to P™d 

arily a matter of prevention of infeaon of 3b,«tmn'of*thMe°tvho become 

m relation to the marriage of syphilitics ° r „.nsmission result, 

infected after marriage have been , ^“'^?°[,“eason all pregnant 

however, from undiagnosed and unsuspected infect on, \his 

women should be fully exammed and tested serologiraUy 

precaution does not give absolute protection because of the d later but it 

Lay be incubating syphilis when examined or ^at they ““y ^ ™L ^f the syphiliuc 
has certainly prevented many cases of congemtal syphilis Treatment o th gi 
pregnant wiihan wdl almost certainly prevent the ueneml expen- 

L Lolonged chemotherapy with atsemals and bismuth '* ''“f 8“ ™ 

cnee that treatment begun before the end of the fourth month of p ^ , begun 
tmued throughout pregnancy nearly always protected the 1'““' ded » 

later or interrupted for any reason was certain in its effects b *i./treatnicni 
degree of protecuon corresponding to the amount and adwnce m 

adlunistered In this respect penicillin has proved a very ’“PPif?' Inerted to 
efficacy of treatment Adequate dosage f any aagejj faignancymm be exp 
ensure freedom of the offspring from infection m 98 per cent, of 
vcnient method is to give the mother a daily intramusimlar mjccuon of OUU,uu 
of procaine penicillm in ody or watery suspension for 10 days, the total dosage 
6 rnega units It is a reasonable precauuon to repeat this course of mjeai 
penicillin m succeeding pregnancies even though evidence points to tne uc 
the mother is already cured , , . of 2 

CuRATlNE— There is no justification for treating the newly-bom ^ 

syphilitic mother for syphilis as a precauUonary measure without first 
diagnosis In cases of difficulty the correct diagnosis can alw ays be made ^ 

by wailing awhile and the infant is not likely to suffer m consequence ^^.‘Tggrva- 
hand, to assume the diagnosis and treat establishes the necessity for prolonged oo 
non, frequent tests of the blood and tests of the cerebrospinal fluid At the 
time a lifelong stigma is attached to the patient, resultmg m much unhappu* 
c\er> one concerned All of this may well be quite unnecessary. . tl with 

W hen the fact of infection has been established, the infant should be treate _ 
injections of penicillin, which is well tolerated and very effective Various sc 
of dosage have been recommended , the following is easy to give and efficaaou 
Total dosage may be calculated at the rate of 200,000 units of 
pound of body weight Injections may be given mtramuscularly every j ^ 
day and night, but missing one dose at night, and administration ® ^ 

spread over 10 days Thus for a child of 7 pounds weight the 
would be 1,400,000 units, the daily dosage 140,000 units and the mm' 
dose 20,000 units AUernativcly, 150,000 units of procaine peniallm suspe 
can be given intramuscularlj each day for 10 dajs 

The results of such treatment m cases of early congemtal sjphilis are so 
ihai further trcaimcnt is usually not required Spirochretes disappear from su 
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lesions within a matter of hours, lesions heal promptly and serological tests for syphilis 
usually become negative after periods varymg from a few weeks to 4 months and 
thereafter remain negathe. It is rare to fed patliological changes in cerebrospinal 
fluid tested 6 months to a year after treatment. 

In tlie event that some indication for further treatment arises, a further course 
of injections of penicillin can be given with the likelihood of a good result. 

In cases of late congenital syphilis the treatment is similar with, dosage of peni- 
cillin based in the same way on body weight. The results are good but it is to be 
anticipated that in a number of these cases serological tests will remain positive in 
spite of treatment, and this is not necessarily an mdication to continue treatment. 
On the other hand, evidence of clinical or serological relapse, as already defined, or 
of continuing activity of infection of the central nervous system, as shown by a 
persistent excess of lymphocytes and excess of protein in the cerebrospinal fluid, 
call for more intensive treatment. 

Observation after treatment should be prolonged and certainly should continue 
until growth ceases, for, although the results of treatment are excellent, there are 
likely to be occasional failures. Provided that the patient remains clinically well 
with, in the case of early infection, negative serological tests, tlie tests of the cerebro- 
spinal fluid need not be repeated if they are negative at the end of 1 year after treat- 
ment. 

Certain of the late manifestations appear to run their course irrespective of treat- 
ment. Interstitial keratitis is a case in point. Antisyphilitic treatment should certainly 
be given because the patient is suffering from systemic infection, but additional local 
treatment is required for the eye to prevent damage to sight. The process is ulti- 
mately self-limiting and the administration of cortisone holds the inflammatory process 
in check until spontaneous cure results, reducing residual damage to a minimum. 
The drug may be given systemically, or topically by drops, ointment or subconjunctival 
injection. The method of choice seems to be the use of drops because it is effective, 
economical and comfortable for tlie patient. The drug is supplied as a suspension 
of 25 rag. of cortisone acetate in 1 rm. of normal saline with 1*5 per cent, of ben 2 yi 
alcohol added as a preservative. The suspension is used in a 1 : 5 dilution, to avoid 
irritation of the eye. Drops are instilled 2-hourly for the first 24 to 48 hours, then 
4-hourly and later twdee daily as a maintenance dose. Instillation of 1 per cent, 
atropine solution is continued at the same time, at intervals of 4 hours. The symptoms 
arc remarkably rclie\ed. If administration is stopped too soon, relapse results. 
Deafness due to imolvement of the 8th nerv'e is another condition which is likely to 
be mogressive in spite of treatment. 

Toxic Effects of Arspiienamine Preparations. — Local . — ^An intravenous in- 
jection of any arsphenamine preparation or, particularly, of oxophenarsine, may cause 
thrombosis of the \cin into which it is injected; this is not a serious complication, 
but precludes the use of the vein for subsequent injections. Escape of the arsenical 
solution .around the vein causes agonising pain, and swelling and infiltration of the 
tissues, which may go on to sloughing. This complication should be a\’oided by 
careful technique. Such an injccuon should never be given until the operator is 
quite certain that the end of the needle is Ijnng freely in tlie lumen of the t ein, as 
shown by free reflux of blood into the sjTingc when tiie plunger is withdrawn. 

General . — All these compounds tend to damage capillary endotlieUum. Patients 
w ho have died as a result of injections of an arsphenamine ha\ c been found to have 
blockage of cerebral capillaries with small surrounding hemorrhages, haanorrliagic 
nephritis, hemorrhages into lung alveoli, submucous pctcchie and ccchjmoscs in 
stomach and bowel, and, in a comparatively few cases, degeneration and necrosis 
of hver cells. 

*I*pxic effects arc manifested by v*arious dimeal sj-ndromes which require detailed 
description. This list is a comparatively long one, hut some of the reactions are 
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of faintness during the injecuon, or immrfiately after may be mmiy p 
?f vTSg or dL to fitr. Oceasionallv. however, the “^““attack 

conscious, pale and almost pulseless ; fatal cases have been reported. 
usually yields to ordinary testorat.ves, but may be very alarming for a tun^ U ^ 
"a rte elm. and Urth is probably part of the viuomotor reaimon. Soma ^ 
complain of a peculiar taste in the mouth, like garlic, or the smell : 

iujeSion. This also is probably a mmor manifestauon of the v^ornowr 
it is said to be more common when concentrated soluuons are used for ) 

(51 Kror, rue of temperaSure and headache are most immmon after the tiret mi 
■Re tinperature seldom rises above 101" F. and the reacnon is not 
senous significance. If, however, the symptoms reeur after suc^ivc 
inacase m severity, arscnicals should be dnconunued. (6) Dmrrhaa “““ n 
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more btcly to follow the use of mercury and bismuth. (9) Stomatitu is sew 
to arsenical remedies, but there is support for the view that the 
complication, which is shown by patients on treatment with mercury or 
may be enhanced by the concurrent use of arscnicals. (10) Pernsteni ^je- 
laintude. Ion of appetite, loss of ttagkt and tnsomnus arc symptoms ot jjjt. 

•riiey arc not very common, but indicate the necessity for stopping Uie 
If ificy are disregarded ma;or complications of treatment arc very liicly to 
(U) Dermaroifi. — In addition to urticaria and herpes, various affections ol u 


TOXIC EFFECTS OF ARSPHENAMINE PREPARATIONS 23} 

result from administration of organic arsenicals and one of them is a senous ajod 
dangerous condition The mildest presents as slight pruritus nhich may quickly 
disappear or may be prodromal to a senous complication An Kirly eruption is the 
condition which was called bj Mihan erythema of the ninth day It appears from the 
seventh to twelfth day after the start of the treatment and withm | to 2 days of an injecN 
tion It IS preceded by a rapid nse of temperature, to 101® F or higher, headache, backs 
ache, and sometimes vomiting and diarrhcca These s 3 rmptoms ate followed by th^ 
appearance of a generalised scarlatmiform, morbilliform or polymorphic eruption, 
which fades m a few days with very slight or no desquamation In severe cases it 
may be associated with or followed by jaundice Prodromal fever and the absence 
of desquamation are imporunt pomts of distinction from the more senous exfoliativa 
eruption which mdicates permanent sensitisation It has been stated that treatment 
with arsphenamme can be resumed after erythema of the ninth day has subsided, but 
if this IS done at all extreme caution should be exercised The most severe dermatosis, 
usually called arsemcal or exfoliative dermaiiUs, is relatively uncommon It starts 
as a punctiform erythema which quickly spreads over the body and is accompanied 
by most intense itching It often becomes vesicular and desquamation of the surface 
epithelium follows So senous are the potential effects of this complication that the 
complamt of generalised irntation of the skm or the appearance of a rash which shows 
vesicles or desquamation m the course of treatment with arsenical injections contra-, 
indicate further use of these remedies, even though recovery is prompt Careful 
questiomng as to irritation of the skin and observation for the first signs of erythe- 
matous rash will often give timely warning of the complication and, by stopping the 
administration of more arsenic, may save the patient from a severe attack Patients 
sufferme from exfoliative dermatitis are very prone to secondary infection of the 
denuded areas of skm and to intercurrent infections of the respiratory system They 
may also suffer from blood dyscrasias Illness is often prolonged and severe and may 
be fatal The patient should be confined to bed and protected from cold Excellent 
results have followed the administration of dimercaprol, which should be used m 
all such cases Its value m arsenical poisomng is that it competes with tissue cells 
for the arsemc and perhaps detaches some of the arsemc which has already combined 
with tissue proteins It is mjected intramuscularly m tlie form of a 5 per cent 
solution of dimercaprol and 10 per cent benzyl benzoate in arachis oil Each ampoule 
contains 100 mg and injections are given as follows 

Iff i3ay 4 ampoules at intervals of 4 hours 

Zttd, 2rd and 4f7i Days 2 ampoules — 1 m the morning and 1 at mght 

5th and 6ih Days 1 ampoule 

Total — 1200 mg 

If further treatment is required the course may be repeated after an interval of 
1 week 

In this dosage toxic effects arc slight or negligible, but it is important to ensure 
that the injection is made into the muscle and not into subcutaneous tissue for other 
wise local abscesses may occur Dimercaprol is often remarkably effective m haltmg 
the progress of the complication and facilitating recovery of the skm The diet should 
be simple and the fluid intake maintained Calamine lotion or a bran bath may be 
apphea locally Areas of skm which are moist after exfoliation should be covered 
with stenle dressings (12) Jaundice following injections of arsphenamme prepara- 
tions was known to be a complication of arseniial therapy for 30 years before its 
true cause was recognised In most cases the condition is itmd , the patient complains 
of anorexia and malaise and shows a variable degree of jaundice with enlargement 
of the liver and perhaps the spleen, with day-coloured stools and highly coloured 
urine Tests show moderate to severe impairment of hi cr function Occasionally 
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patients show severe cerebral symptoms with headache folio y „f cases 

epileptiform convulsions and coma, ending ®,Vroploying standard 

■{ lie condition has been rare with ordinary s*eme^f rcatrnent ^ 2 to 5 

dosage with injections once or twice a week The ^ Necropsy reveals 

days after the second injection, but this is not an , and some 

miicma of the brain with dilaution of canillaries capillary „nie after 

“Sar«r ring shaped hemorrhages if the patient survives f””““le matter of 
the onset^ of ilic attack, areas of dcrnyelmation may ^ ^ apt to occur 

the brain It has been shown that hxmorrhagic encephalopathy is m^e E ^ueb 

m Sea than m males, and especially towards the end of Preg"“^J™g daily 
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injections of oxophenarsme which were used during the War of 193 J 1 rt . 
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these cases in the form of sc%crc headache ana mental coniusio « 
treatment of this complication is doubtful, but various methods have be 
mended If it is to be of value, treatment should be puncture 

after the onset of the symptoms It tas beer, claimed ^a' da J ,P 20 or 

with removal of 15 to 20 ml of cerebrospinal fluid, and bleeding to la 
have been eflcetive In 1945 Ransome, Paterson and Gupta repotted 
results from nuismg paticnls in ihe stlUng posture, with full sedation to coi 
lumbar or cistemal puncture was performed at the outset and repea"" , 
seemed to deepen Eagle (1946) claimed grmd tmults from the PrafP' "'.^^ebeen 
caprol (14) lilood diirrunm — I htcc disorders of the blood forming “/gans ^ 
desctilied but all of them arc rate They have followed treatment vvith »“'P“ ‘pjra 
amine rclativcl) much mote often than treatment by other arsphenarome i 
lions rhc) arc thtombocjtopcma, granulocytopenia and aplastic anxm a 
times tl c> arc found m assoaalion with arsenical dcrmatius rhc sympio” • 
and treatment of tliesc conditions are desenbed elsewhere m this volume (see l ^ 
(IS) Polynnintit is oilrcmcl> rare with standard methods of treatment i 
common complication of intensive methods of arsenolherapy 

Toxic ImcTs or OxoniENARSiM:.— The toxic cfTccts arc very ,‘niotof 

f Uivsin^ aimmistraiion of the arsphenamme compounds except that va 
symptom* and similar immediate reactions do not occur 
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Toxic Effects of Tryparsamide — ^The mam risk is of amblyopia, and for this 
reason the patient s visual fields were usually tested and charted by an opththalmologist 
before treatment was started, and at intervals of a fortnight dunng treatment It 
was essential that treatment should be stopped at the first indication of subjective 
disturbance of vasion 

Toxic Effects of Acetarsol and Acetylarsan — Toxic effects were usually 
mild Acetarsol sometimes caused gastro intestinal disturbance if taken too near a 
mealtime Slight erythema occurred sometimes and, very rarelj, severe dermatitis 
of the exfoliative tjpe 

Toxic Effects op Mercurial Preparations — Mercury may cause stomatitis, 
nephritis, colitis general malaise and dermatitis 

StomaUtts can usually be prevented by care The patient’s teeth and gums should 
receive attention before treatment is begun and he should brush his teeth mght and 
mommg Potassium chlorate is a useful antiseptic m these cases and may be used 
as a mouthwash or incorporated m a dentifrice The onset of stomatitis is marked 
by saUv'ation and pain tenderness and swelling of the gums The mucous membranes 
are rather livid m appearance Oral foetor is pronounced and precedes the onset of 
ulceration The mercury must be stopped and treatment applied to the mouth m 
the form of local applications of potassium chlorate or peroxide of hydrogen An 
astnngent mouthwash should be employed In severe cases injections of dimercaprol 
should be given Nephntis rarely results from moderate doses of mercury, but the 
possibility of damaging effect upon the kidneys should be remembered m cases of 
patients suffenng from renal disease Cohtts is extremely uncommon as the result of 
ordinary dosage of mercury but has occurred m patients wnth an idios>ncrasy to the 
metal It is a serious condition and may be fatal General malaise is apt to result 
from too heavy dosage , it is always advisable to keep a close watch on the patient s 
weight and general condition when this kind of treatment is used Dermatitis as a 
result of mercunal treatment is very rare Ambrose King 

YAWS 

Synonyms — Frambcesia, Frambcesia tropica, Pian , also manj vernacular 
names such as Parangi (Cej Ion) Bubas (Brazi!) Coco (Fiji) etc 

Definition — A contagious inoculable, tropical disease caused b^ Treponema 
pertenne The primary lesion is of non venereal ongin and is followed by the second 
ary stage consisting of m eruption of typically * granulomatous ” papules The 
tertiary stage, occumng a few or many years later, is charactensed by destructive 
lesions 

.Etiology — ^Yavv’s is essentially a disease of indigenous populations of tropical 
countnes Europeans are rarely affected It is prevalent in the West and East Indies 
Ceylon, the Philippines Oceania and New Guinea and parts of tropical Africa and 
South America Infecuon usually occurs in childhood, although a few adults escaping 
infection then may contract it later The disease is not transmitted congenitallj , 
and infection is generally regarded as occumng only once in a lifetime Both sexes 
are attacked The cause is T pertenne, which is morphologically mdistinguishable 
from the spirochtte of s} phihs , on animal inoculation, howev er, constantly different 
reactions have been observed The similarity of j’avvs and sj^phihs is greatest in tJie 
tertiary stage Bejel the non-venereal syphilis of the Bedouin Arabs, has certain 
epidemiological and clinical similanties to yaws T pertenne enters the skin through 
minor abrasions, most commonly on the Umbs and especially the legs The causal 
organism of the Central and South American disease ptnia is also morphologically 
indistinguishable from the spirochxte of syphilis 

Pathology — ^The primary and secondary lesions arc characterised bj interpapiUarj’ 
down growths of epidermis into the conum There is also tedema and infiltration 
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with polymorphonuclear leucocytosjs and plasma cells both in the proliferated epi- 
dermw and in the corium, Spirochactes arc more numerous where the cellmar 
infiltration of the epidermis is most pronounad, but they are also present in the 
adjacent corium. The tertiary lesions are characterised by necrosis and ulcerauon 
with granulation tissue and dense fibrous tissue formation. Giant cells are frequenuy 
present, but spirochstes are not numerous. Though peri-vascular cellular innltraUon 
and vascular endothelial proliferation are usually said not to occur in yaws lesions, 
there are no generally reliable histological criteria for the differentiation of yaws an 
syphilitic sUn lesions in man. , 

Symptoms. — ^The incubation period in man is 4 weeks or longer (in monscj 
3 weeks), and may be accompanied by mild general symptoms. • e ^ r 
The primary lesion resembles the typical secondary lesions but is often large . 
It is most frequent on the lower limb, is usually single and ex^genital, and may 
before the secondary eruption appears or outlast it. The adjacent lymphatic glands 
may be enlarged, _ _ * i • n 

The secondary stage, which may appear within 3 weeks of the primary lesion, 
may be heralded by irregular intermittent fever, headache, bone and joint pains, 
often worse at night, and a characteristic more or less generalised papular eruption. 
This commences as small, yellowish papules, which increase in size or coatee to 
form larger lesions. The stratum comeum is shed, exposing a granular surface^ ot 
minute pinkish elevations, separated by a whitish groundwork. Serum confining 
treponemata exudes and dries, forming a yellowish crust, which later become 
discoloured and polished, especially in the case of less active lesions. Pus is not 
usually present. Healing occurs sooner or later, often leaving but little scamagt 
although hyperpigmentation, which later disapp«rs, may be seen. The lesions 
itch, and, although not very painful, are sensitive to minor irritation, such 
The distnbutlon Is General, but the trunk is often relatively spared. The body 
onficca and the soft skin of flexures are particularly involved. Successive crops ^y 
appear for from 2 to 3 years. Other types of skin lesion, pathologically related to 
tnosc just described, are often seen, but usually typical secondary lesions are sho 
present. These include darker macules, desquamation and acuminate papules. 
General cnlarcement of the lymphatic glands is often found. The eruption of a 
yaw on the sole, clavus or crab yaws, is particularly painful, and may appear many 
years after the earlier lesions have healed. Other plantar and palmar changes con^t 
of thickening and desquamation of the epidermis. Yaws papules may also develop 
on the buccal mucous membrane. Bone lesions are frequent during this stage, and 
are characterised by swellings. Periosteal deposits and rarefied foci in these deposits 
and in the cortex are seen radiographically. Sabrc-tibia may develop, but destructive 
bone lesions do not occur. Multiple dactyliUs ts frequent. Ganglia and synovitis 
with free fluid arc seen. Goundou belongs to this stage. All secondary lesioi^ 
heal spontaneously, although bony thickening may remain. The general health is 
not usually seriously affected. 

The imiafy stage may be reached withm a year of the healing of secondary lesions 
or after a quiescent penod of many years. Lesions at this stage are charactensed 
by tissue destruction and ulceration. In the akin superfiaal ulceration or dc^ 
gummatous-hke processes may occur, which on healing leave hyperpigmented 
atrophic scars and occasionally contractures. In the bones, swellings wth urceraU'on 
assoaated with bony necrosis (" gummau "), spontaneous fractures, dcformiti« ot 
the digits, pcnostius, nodes, synovitis and arthntis are seen. Destructive processes 
m the mouth and nose may lead to palatal perforation and to gangosa. Epidermal 
thickening, erosions, fissures and coarse desquamation occur on the palms and sole*, 
some of which may return to normal, but others result in atrophic changes and p«g- 
mentouon. Jurta-afticular nodes, chronic bursitis and patchv dcpiEmcnlati'on of 
the sVm are ai«> met witli. • j t b 
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Complications and Sequel®— In severe tertiary cases with many lesions, 
cachexia may result Intercurrent diseases maj be present In Fiji and Haiti aneurysm 
and lesions of the central nervous sjstem have been attributed to yaws, but the evidence 
IS not comancing , , 

Diagnosis — In localities m wluch yaws is prevalent there is usually no difficulty 
in dngnosing the early lesions, but congenital and acquired syphilis bejel and bromide 
rashes may occasionally call for consideration Treponemata can usually be found 
m serum from early lesions The differentiation of ternary lesions from syphilis 
may be impossible on clmical or pathological evidence, and a history of yaws in tiie 
past may be the only guide Cutaneous leishmamasis, blastomycosis, leprosy 
and tuberculosis may lead to confusion The Wassermann and Kahn reactions are 
positive in yaws and syphilis after the first few weeks The absence of visceral, 
vascular and central nenous system lesions in jaws and its ready response to modem 
arsenical and bismuth preparations and antibiotics may help to differentiate the two 
diseases 

Prognosis — ^All secondary lesions heal spontaneously m a few months or j ears, 
and probably some cases become spontaneously cured and develop a negative Wasser 
mann reaction Yaws is rarely fatal, most deaths being due to mtercurrent disease 
Modem therapy is effective In tertiary lesions more intensive treatment is required 
to produce healing and here, too, spontaneous cure probably occurs although less 
readily 

Treatment — Pnopm lactic — Avoidance of direct contact with cases of yaws is 
the basis of prophylaxis Ordinary cleanliness, and the covering of cuts abrasions 
and ulcers with suitable dressings to prevent contact with infective material and /lies 
are important 

CxmATTVE — As m the treatment of syphibs, tnvalent arsenicals, e g neoarspheaa- 
nune bismuth compounds and pemciUm are of great value To ensure complete 
cure, serological follow up is essential In practice m yaws areas therapy is intended 
to reduce lofectivity (“ blanchiment ’ ) For this from 4 to 6 intravenous mjections of 
neoarsphenamine (0 05 g per 10 lb to maximum dose of 0 75 g ) with from 4 to 6 
intramuscular injections of a bismuth salt eg bismuth salicylate (0 02 ml of 10 per 
cent suspension m oil per 10 lb to maximum dose of 3 ml ) should be given at 
weekly interv als by mobile and static treatment units Twelve months after mjections 
of either of these preparations the Jamaican Yaws Commission (1935) found about 
50 per cent of primary and secondary cases had negative serological reactions Other 
bismuth or arsenical preparations may be used Follow mg bismuth adimiustration 
stomatitis mav develop in unhealthy gums AntibioUcs are now extensively used m 
mass campaigns and la the treatment of individual cases Procame Pemcillm G m 

011 with 2 per cent alumimum monosteante is the most widely recommended Hill 
gives the followmg dosage regime Adults total dose of 2 4 milhon umts given mtra 
muscularly into the buttock m two equal doses 3 to 5 days apart Cluldren of 5 to 

12 jears total dose of 1 2 million umts given m two equal doses as above Children 
under 5 j ears, total dose of 0 3 million umts given as a smgle injection 

Chlortctracjcline and chlorarophemcol have been used successfully in doses in 
adults of 1 0 to 2 0 g per day giv en daily for a fortnight Sliorter more concentrated 
dosage regimes have not been so successful Oxytetracydme is active m doses of 
3 0 g the first day followed by 2 0 g daily for the next 2 to 5 days 

T rcatment with pemcillm is quid^, reasonably cheap and at least as effective as 
with the oral antibiotics It is regarded as the ideal for mass treatment campaigns 

In tertiary jww's therapeutic response is less rapid Up to date there has been 
no tendencj for syphilis to flare up where yaws has been reduced 

I^cal treatment is necessarj if there are extensive ulcers and lesions mvolvmg 
the soles of the feet Deformities associated wjtli penostitis and contractures may 
need plastic surgerj 
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Synonyms — AnaUire, Gros Nez, DogKosc 

Definition — Symmetncal bony tumours of the sides of the nose commencing 
during the secondary stage of yaws , 

Etiology —Tins condition is found tiherevcr pus is prevalent, but has oeav 
reported most often from tropical Africa, espcaally m the v.est It is seen m chilor 
and adults . 

Pathology — ^Thcre is thickening of the periosteum uith production ol spongj 
tissue m which are fibrosis and pemascular plasma cell infiltration The bony tissue 
IS usually bounded by a thin layer of cortical bone This hypertrophic osteitis in 
volves the nasal process of the superior maxilla In marked cases the tumour may 
encroach upon the nasal passages, orbit or palate 

Symptoms — Pam in the bones and headache may occur m the early stages 
but later these subside The paranasal suelling on one or both sides increases ou 
wards and may become large enough to obstruct vision Facial deformity may w 
the only symptom but nasal obstruction may also result The overlying sbn is no 
implicated Sometimes similar tumours elsewhere on the superior maxilla, or on 
the infenor maxilla and other yaws bone lesions may also be present 

Diagnosis — In yau’s communities the paranasal sucllings are charactcnstic, but 
m isolated cases differentiations may be needed from syphilitic osteitis, leontiasi 
ossea and possibly acromegaly 

Prognosis — Marked deformity is rare Some reduction in the sue of the Icsjons 
in early cases may occur spontaneously or after treatment ^ 

Treatment — Energetic anu yaws therapy is indicated in early cases, and surgical 
removal of the bony tumour in advanced ones 


CANCOSA 

Synonym —Destructive Ulcerating Rhino pharyngitis , 

Definition— An ulcerative process of tertiary yaws resulting in destruction or 
the palatal and nasal structures 

Etiology — ^This condition is probably to be found wherever yaws is endcouc 
Its presence in the Pacific Ocean Islands and the East Indies has been stressed I* 
may commence in older children and adults 

Pathology — ^Thc process begins with ulceration of the palate or in the no^. 
and IS followed by destruction of soft tissues and bone The histopathology u 
of tertiary yaws 

Symptoms — ^Pain purulent discharge and foul odour accompany the ulceration 
mentioned above The amount of destruction produced vanes from a snaall 
foration of the soft or hard palate, or some falling in of the nose, to complete destruc 
tion of the palate, nose nasal contents and adjacent tissue of the cheeks and orbit 
so that the roof of the nasal cavities pharyru and tongue are exposed Arrest of tbs 
process either spontaneously or following therapy may occur at any stage Tbe 
larynx is probably not affected 

Diagnosis — In yaws communities this is usually easy, but differentiation from 
American dermal leishmaniasis syphilis and leprosy may be necessary • 

Prognosis —The progress of the destruction and heabne is usually slow, and 
although the response to adequate treatment IS good tissue losses remain Dtzth 
may result from general exhaustion sepsis, msuHlation pneumonia or other inter 
current disease 

•'■"“Py « indicated and mtercutrent disea« 
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JUXTA-ARTICULAR NODES 

Definition. — Multiple, painless, fibrotic nodules occurring in the vicinity of 
joints and bony prominences in the later stages of yaws. 

Etiology. — ^This condition is probably found ^yhereve^ yaw-s is prevalent, and 
has been reported from most tropical countries. It is rare in childhood and is chai- 
acteristically seen in elderly people often together with chronic pre-patellar bursal 
enlargement. Similar lesions are occasionally met with in late s}'philis and in bejel. 

Pathology. — ^The nodules consist of hard, greyish-white, avascular fibrous tissue, 
in which may be opaque yellow spots and occasional areas of necrosis. Foci of chronic 
inflammatory cells are found microscopically ; endarteritis is said not to occur but 
treponemata have been demonstrated in them. The tumours have no capsules, and 
merge into the neighbouring connective tissue. 

Symptoms. — The nodules appear as small round multiple tumours in the sub- 
cutaneous tissue about joints and bony prominences, especially the knee, elbow and 
over the femoral trochanter. Only a few are present at any one situation ; they are 
painless, firm and even cartilaginous in consistency, and only rarely break down and 
ulcerate. They are usually freely movable under the skin, but later some attachment 
to the slun at the most prominent point may occur. Their development is slow', and 
the nodules may resolve spontaneously or remain stationary. Their usual size is 
1 to 2 cm., but some may become much larger. 

Diagnosis. — Differentiation from syphilitic, rheumatic and onchocerca nodules 
may be necessary. Biopsy may be of assistance. In onchocerciasis the tumours 
are often softer, and embryos may be demonstrated in aspirated fluid ; on section 
they are loculated, and filarias and embryos are present. 

Prognosis. — ^The nodules may cause some discomfort at points of pressure, but 
do not endanger life. 

Treatment. — If necessary, troublesome nodules may be excised. Intensive anti" 
yaws therapy may cause resolution in some and regression in others. 


LEPTOSPIROSIS 

Since tlie causative organism, Leptospira icierohccvwrrhagitv, W'as first demon- 
strated in japan by Inada and Ido in 1915, leptospirosis icterohremorrhagica has been 
recognised in many different countries. The earliest observations indicating that 
strains of leptospira other than the classical leptospirosis icterohamorrhagica strain 
might produce (hsease in man was made two years later in Japan when L. hebdoinadis 
\vas shown by Ido, Ito and others to cause Japanese 7-days’ fever or Nanukayami 
disease. Subsequently several strains differing in antigenic structure were discovered 
in the Dutch East Indies and Malaya. In Europe swamp fever was recognised as 
a leptospirosis caused by L. grippo-typhosa, and in 1934 L. canicola, which commonly 
affects dogs, was shown to produce leptospirosis in man. More recently several new' 
strains have been isolated in Austruia, the Argentine and Palestine. Schiiffner 
classified the leptospiras pathogenic to man on the basis of different antigenic struc- 
ture as revealed by serological reactions and animal inoculations, the clinical picture, 
epidemiological considerations and geographical distribution. Many different strains 
are recognised, and these arc separated into two groups, i.e. those capable of pro- 
ducing jaundice and those which fail to do so, but it should be remembered that 
even in classical leptospirosis icterohxmorrhagica only 50 per cent, of patients develop 
jaundice. The clini^l picture in leptospirosis caused by any of these strains includes 
conjunctival congestion, fever, prostration, severe headache and generalised muscular 
pains ; meningeal symptoms and rashes may also develop. A neutrophil leucocytosis 
IS characteristic. The outstanding difference is in prognosis, for while many cases 
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. leptospirosis associated with jaundice 

Four stiams pathogenic to '“i*'; ^Trasmopolitan m distnbu 

(1) The classical Weil strain L '''"“^”2Irirmr Is Rattm dmmami!, and it is 
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or IS'S mu^?s contaminated water ) 

rardy the disease is acquired from infected dogs j Rachmat strain 
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identical with the Zanoni strain, which w one of the ™“ >'P‘ P season 

above 

II LEPTOSPIROSIS WITHOUT JAUNDICE 

A number of different atrams pathogenic to man are included in this gro 

Th«e fever m Japan It is P''”"'^ ’■”,3;^2S''so°ll 

the field vole, Microtus monubelh, and appears in the unne which c 
or food It has recently been found m Sumatra in g workers m 

(2) L gr:ppo lyfUeru gives nse to suimner epidemics amongst faeiu , 

Europe, but the reservoir host and mode of infection is '‘"'‘">=5". T"' “ sb in ll« 
a benign course It has also been isolated from patients with leptospiros 
Andamans (Andaman B strain) the disease 

(3) L ranuroJa produces an cptzooucxn dogs, from which man acquires in 

by TOniact It is mo«t easily isolated and maintained m Syrian hamster 
fever, though jaundice is absent, the meningitic symptoms often appear m 
than in classical Wcil s disease „ „ , j u^pn isolated 

(4) The Pomona strain produces fever lasting 3 to 8 days, and has bee 
from agncultural workers in Queensland and in North Italy It occurs ^otis 
(51 1 he Ballico strain causes leptospirosis in Queensland on the cane y , j ^5 
ificr rain. It produces a mild fever lasbng a week It is lethal to guinea pig 
been found in local rats 


LLPl OSPIROSIS ICTCROlIiEMORRHAGICA 
Sjnonyms — Spirochxtal Jaundice, Weil’s Disease; Spirocbxtosis 
h-rmorriiagica, . . , . ^used by 

DeGnilton — An acute febrile disease with a world wide distribution, ” 
Lepioipira utcrofutnorrhague, and generally occurring m people with an fguod 

rtUuomlup to rats In its typical severe form it is characterised b) fc'cr, p 
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prostration, headache, generalised pains and acute muscular tenderness, conjunctival 
hypenemia, leucocytosis, albuminuna, jaundice and a tendency to hasmorrhage. 
SuDclinical mfecUon^ maj occur, and jaundice is absent m about 50 per cent of 
cases 

jEtioIogy — In 1886, Weil first directed attention to tlus disease, whicii is now 
associated with his name In Japan it was well known amongst miners and labourets 
m the rice fields, and in 1915 Inada and Ido infected guinea-pigs with blood from 
human cases and demonstrated L teteroheetnorrhagtee m tlie tissues Later, rats 
{liattus dtciimanus) were found to be tlie reservoir host, the leptospiras, which were 
localised m the kidney, escaped in the unne and often contaminated ivater, fungul 
shme and sod In man infection generally occurs m people who work m rat-infested 
places, and follow occupations in which mmor injuries and abrasions of the skin ate 
common ; this accounts for its inadence in sewer labourerti, bargemen, canal and 
do^ workers, fish and tnpe cleaners, coal imners and farm labourers In Great 
Britain the disease is recognised as an occupational one, for whicli compensation may 
be claimed under the Workmen’s Compensation Act In trench warfare troops may 
become infected The disease may also be acquired via the nasal passages from 
infected water when bathing or during immersion accidents, which mode of infection 
IS particularly common in Holland 

Pathology. — (1) Morbid Anatom\ — In fatal cases there is an acute hepatitis 
with jaundice, while parenchymatous degeneration of the tubular epithelium of the 
bdneys, perhaps assoaated with h'emorrhages into Cowman's capsules, is character- 
istic Large and small luemorrhages arc often scattered throughout the tissues and 
particularly affect the stomach, intestinal mucosa and the lungs 

(2) Isolation of the Leptospira — L tetnohamorrhagta may be isolated by 
blood culture ui Fletcher’s medium during the first week, or injecting 5 ml of 
mfcctcd whole blood intrapentoneally into the guinea-pjg up u^ll the tenlli day of 
the disease In the cultures there ts a time lag of 3 to 5 days before leptospiras am 
found, and of 5 to 8 days before they appear m the viscera or blood of inoculated 
guinea-pigs Where meningeal symptoms develop leptospiras may be found in the 
cerebrospinal fluid, and they are often demonstrable m Uie urine after tlie seconj 
week 

(3) Serological Reactions — The agglutination reaction, using formalised cul- 
tures as advised by Schuffner, yields satisfactory results Agglutinm appears in low 
litre about tlic fifth or sixth day, and rapidly mcreascs during tlie second and 
third week of the disease, mammal utres up to 1/100,000 have been recorded 
AggluUmns persist for many years after an attack, and multiple observations to deter- 
mine an increase in litre may be necessary m cases in which the litre is low and 
residual agglutmm may have persisted from a previous mfecuon 

Symptoms and Course — The incubation penod vanes from 6 to 12 day-s In 
moderately severe cases presenting the classical clinical picture three stages are recog- 
nised (1) a febnlc stage, witli sudden onset, (2) an ictenc stage, assoaated with 
renal features, and sometimes haemorrhage and (3) a convalescent stage, m windi 
febrile relapses arc common 

(1) Fedrile Stage — ^Tlus generally lasts 6 to 8 days As a rule the onset is 
sudden, with shivery feelings and definite ngor Hcadadic, nausea, vomiting, pro- 
found asthenia, baclachc, photophobia and gcncrahscd muscular pains arc diaractcr- 
istic So severe may the muscular pam ana tenderness be that the pauent cncs out 
with agony on llic sliglucat movement Conjunctival injection is common and herpe* 
with luemorrlvagc into tlic vesicles not infrequeuL The muscles of iljc Ura^ and the 
abdominal muscles, arc often exquisitely tender on palpauon 1 here may be some 
enlargement of hver or spleen but often tins is absent even in the iclcnc stage of the 
disease. A ncuUoplul Icucocy tosis is cliaractcnsuc , the total coimt vanes bctwccii 
10,000 to 20,000 leucocytes per c mm , and the neutrophils equal SO to 85 per cenL 
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(2) Icteric Stage —An icteric tinge of die conjunctiva: and lemon jello^ tinting 
of the skin appear from the fourth to the sixth daj , but are only found in about 50 per 
cent of cases The jaundice gradually deepens and may become a deep 
colour A direct biphasic van den Bergb reaction develops, with well-mMked hyper- 
bilirubinemia , m a recent senes one patient whose pmma contained 56 
covered, and another with a maximum value of 29 units died of cholemia With the 
onset of jaundice the unne becomes dark brown, and contains bile sal^ and bile 
pigments The stools often contain excess of fat, which is adequately sph^ and are 
often pale brown or even white in colour, the result of a decrease of stercobilin 
Evidence of renal invoh ement is not infrequent and the unne, which is decrca^d 
in quantity, contains alburrun, renal casts, pus cells and perhaps red blood 
As renal function fails the nitrogenous consutuents of the blood increase and the blood 
urea attains high values Anuna may ensue Hiccough, Cheyne Stokes respiration, 
subsultus tendinum, delirium and coma are features common to cholsmia and uriemia, 
which are frequent causes of death Sbn petechis or purpunc patches sometimes 
appear and bleeding gums, hremop^sis, hsematemesis, melsena and hsematuna may 
complicate the picture 

(3) CowALESCENCE. — This generally commences in the third or fourth we« by 
which time the renal and hepatic manifestations have subsided, but it is often 5 or o 
weeks before the patient is fit to lea\e hospital Not infrequently in the third week 
a relapse of fever occurs, which may last from a few days to 3 weeks, it is generally 
unaccompanied by icterus or other severe symptoms 


Atypical Clinical T^cs These are frequent, and may or may not be assoaated 
with jaundice They include 

(fl) Anginal type — ^The patient complains of fever, generalised pains and son 
throat, ana is usually diagnosed as influenza, tonsillitis or rheumatic fever Unless 
jaundice develops or the occupation of the patient suggests the possibility of lepW 
spifosis ictcroharmorrhagica, laborafoty mveswgations are not made and the true nature 
of the infection remains unrecognised 

(6) Abdominal type— -There ts fever, abdommal pain, vomiting and localised or 
gcnej^isrd ngidity assoaated with acute tenderness of the abdominal muscles , the 
picture may resemble an acute abdommal condition, such as appendicitis, cholecystitis 
pancreatitis or peritonitis A neutrophil leucocytosis u present, and when hiernatera 
ests occurs, perforated gastnc ulcer may be diagnosed 

(c) Respiratory type —There arc physical signs of pulmonary consolidation 
resembling pneumonia, and hxmoptjsis may supervene Jaundice may ne\cr 
develop 

(d) Meningtal type — Not uncommonly Icptospiral meningitis, with neck retrac- 
twn, Kcmigs sign, etc., may develop at the onset Lumbar puncture reveals a 
clear fluid under increased pressure, containing neutrophil leucocytes, lymphocytes 
and perhaps monocytes, while leptospiras nuv be demonstrated by animal moculauon 
or culture More rarely, chronic meningitis may supervene months after the acute 
suge of the disease fias subsided, but notwithstanding this the cerebrospinal fluid 
contains pus cells and leptospiras 

bubclmical infections also occur m which people like sewer workers acquire a 
lyraptomlcss leptospirosis , there is no history of illness yet the blood shows definite 
agglutination against L ttteTokfrmorrhague 

Dmenosw — tciv diseases are more protean in their clinical manifcstauons o' 
lave remained for such long periods undetected m communities Leptospirosis 
latTohxmorrhagica is not generally suspected until the patient develops jaundice 
^ occupauonal relationship to rats or a recent water 
“'b An appeal to tlie bboratory under' such circumsunces will 
eenerally enable a debyed dugnosu to be made, either by isolating the leptospira 
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or by serological tests Apart from jaundice, a history of possible contact %\ith rat- 
mfected material, the extreme pro<5tratxon, the conjunctival injection and tlie se\erity 
of the muscular pam and tenderness, and the neutrophil leucocytosis, should arouse 
suspicion 

Prognosis. — Fatal cases are almost mvanably jaundiced and die betiveen the 
ninth and fourteenth day as a rule from cholsemia or unemia The mortality rate 
appears to vary in different outbreaks, but where the diagnosis is reasonably good it 
IS about 9 per cent 

Treatment — ^Prophylactic — ^This metudes the protection of bathing pools, 
abattoirs, fish shops, etc , from rats, and the immediate treatment and protection of 
any skin abrasions m people whose occupation bangs them in contact wth rat-infected 
matenal Prophylactic vaccination is under tnal Nurses should be instructed to 
disinfect the patient’s urine 

Curative — Antileptospiral serum given repeatedly in large doses in the febnle 
penod IS recommended by some workers 

Penicillin, chlortetracycline and oxytetracyclme in big doses may be effective if 
administered early 

Treatment is unsatisfactory in late cases 

Fluids and glucose should be admmistered orally, while intravenous glucose 
(5 per cent ) is a useful adjunct to therapy in severe cases 


RELAPSING FEVER 

Synonyms — Spirochajtosis , Febns Rccurrcns, Spmllum Feier, Famine 
Fever 

Definition — ^A group of specific mfectious fevers due to spirochxtes (trepone- 
matal and spread by lice or argasme ticks, characterised by a variable number of 
febnle relapses 

/Etiology — Relapsing fever occurs in many parts of the world and is often seen 
in epidemic form during wars and famines It is rare in England, but occurs in 
parts of Europe including Russia , in Turkey, India, Cochin Chma, Algiers, Egypt, 
Afnca and the Amencas it is not infrequent All ages and both sexes are liable 
The different vaneties oC the disease are caused by spicochtetes demonstiaWe wv the 

f icnpheral blood during the febrile paroxysms, and they may be divided into the 
ice Dome and tick-home fevers The vaneties transmitted by lice include (1) 
European relapsing fever due to Treponema reairreniis (the old spmllum of Ober- 
meicr) , (2) Northern Afncan relapsing fever produced by T berberum , (3) Indian 
or Asiatic relapsing fever caused by T cartert^ (4) North Amencan relapsing fever 
attributed to T nov^i Ihe varieties transmitted by the argasme ticks include (1) 
Central African tick fever due to T duttom transmitted by Qmilhodorus monbata, 
O errattem and O savignyi , (2) Palestinian and Synan tick fever caused by T 
so^dtanum and transmitted by O papillipes^ (3) Persian and North-West Indian 
rcl^sing fever caused by T pcrsicum and transmitted by O paptlhpcs {tholozani) 
or O lahorensis , (4) Spanish relapsing fever attributed to T hispamcuni and trans- 
mitted b) O maroccamn ^ (5) Central and South Amencan relapsing fever due to 
r. lenezuelense is transmitted by O venezuelettsts in Columbia and Venezuela, and bj 
O talaje m Panama , (6) Californian tick fever due to T tuncatee and transmitted 
bj O «m;«i At present it appears somewhat doubtful whether the creation of the 
numerous species of spirociicetcs detailed above is justified on grounds other than 
those of convenience Licc become infective about the suctccnth da>, and remain 
so for about I month Infection is probabl> convejed by the fxccs, or after the 
louse has been crushed and the spirocluctes liberated from the ccclomic fluid , scratch- 
ing may plaj an important part in transmission Some treks transmit infection dunng 
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„,= act of b...nB , .n others. Ifc » 

fluid, and the anal excrement u also said to bemtect , generaUons of ticks 

S rroTtfe^dSS to h^^:drry'’STn “S tick, are L capable of trans 

“Tniotr-ln untoto" cases ncteclual 

jaundTe ar=®[ound The spleen -£Se = m the fadnejs 

infarcts, whde the livens enlarged, friable and hyperrcmic, an 

and heart shows cloudy swelling “"t* und iiitis^ave also ban 
red marrow Congestive changes in the cord demonstrable 

described, especially with T. duitom ^iitoK^P =P-t“^ and also 

serum causing the spirochaites and blood platelets to adhere together 

Symptoms —A The Lice eohne Relapsing rcVElts ^ 

1 fiaropmn/iirm-rhe ‘“tfibatio" period vanes from 2 to 12 dav , 

dental inoculations it is about 5 to 7 days During d P , ? pams m 
may occur The onset is sudden with a rigor, frontal headache and 
the^ back and limbs Anorexia, nausea and vomiting ate raramon, nd 
convulsions may occur, the temperature and P^HS. and moisl 
teaching 104' b on the evening of the first day The “"P' ” '„iargcd liver 
the spleen is enlarged and in some epldemlto jaundice and a ‘ep« iiematons 
Ly^e present Herpes labiahs may develop, and “"“J 7 »" 'K^eck, 
S appears at onset, ^ater, rose tolouicd spots may involve sto of the 
trunk md inner aspect of the pgl? Petechix are accompanl«' 

After the fever has persisted for 5 to 7 days the temperature A rapidly irP 

1 ... nfirf oQssiblv diafrhcca and collapse The patient rapiu/ . 


day, followed by a second crisis about the end oi tne iniru wceit ^ , g jfo- 
Tfii usually tetraiuatcs the illness, but occasionally a third relapse is no tea v 

chxtes ate present m the blood until 24 hours before the crisu, when they r p 
disappear, and ate not dcraonsttahle except possibly in thick smeats um E j 
apyieW period when a leucopcnia replaces the charaeletistic febrile neu v ^ 
Icucocytosw ihe blood remains infective between relapses, and it mjecicu 

mouseorwhitctat8piroch{Ete3appcarin24hour8 i ..p m ors 

2 Astatic relapsing fever closely resembles the European form, but 
not so common collapse is more frequent at the ensis, and relapses more nui 
Carter describes two varieties {a) a short irregular remittent fever , (6) tne so 
bihous remittent or icteric fever This is a severe form of infection Agdii®. 

spirocUaital hepaUtis There is a high fever, intense toxic jaundice, skm pev 
splenomegaly, and an enlarged tender liver The urine contains albumin du 
ments, bile salts and urobilin There is hyperbihrubmaimia associated 
bipliasic van den Bergh reaction m the plwma Toxiemic features afe 
mclude a dry brown tongue, diatrhcca, abdominal distension, hiccough, s y 
delirium and coma Death not infrequently results jjpd 

3 North African relapsing fever is found m Algiers, Tunis and ds 

closely resembles the European form The number of relapses rarely 
tlirec, but fatal cases may show jaundice, bilious vomiting, hepatomegaly, ®P 
inegaly with infarctions, and albuminuria, necessitating dilfcrcntiation from J 
fever I pot 

4 ylmfTif an relapsing fever due to 2 noi^i has a low mortality rat® 
generally more than one rebpse 
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B The Tick-borne Relapsing Fevers. 

1. Central African relapsing fever — Synonyms — Tick Fever, Tete Disease, 
Carapata Fever 

This form is found throughout Bntish and Portuguese East Africa, Nyasaland, 
Uganda and the Congo Free State 

It diJfers from the European form m the shorter duration of the initial fever 
(3 days), the irregular incidence, greater number of relapses and the scantiness of 
spiroch-etes m the penpheral blood The incubation penod vanes from 5 to 10 days, 
generally being about 1 tveek The tick bites may be accompamed by local inflam- 
matory changes and the prodromata mclude mental lethargy and sweating The 
attack may start gradually with malaise, vomiting and shght temperature which 
gradually increases, or suddenly with dtaziness, headache and generalised pains, the 
temperature rapidly reaching 104® F, After the pyrexia is established these symptoms 
may persist and, in addition, chilliness, pain over the spleen, bilious vomitmg, bron- 
chial catarrh, diarrhcea, enlargement of the spleen and liver, aJbuminuna and herpes 
may occur Generally after 3 to 4 days the fever termmates by crisis with profuse 
sweating The patient feels weak and tired, but slowly regains his appetite and 
strength until the next febnle paroxysm, whidi may occur after an interval of 3 to 8 
days Third and fourth relapses are frequent and as many as ten may occur, w eak- 
ness and emaciation then being marked In severe and fulminating cases epistaxis, 
hasmatuna and jaundice may be met with, also occasionally involvement of the central 
nervous system, with coma and death due to cerebral embolism caused by tangled 
masses oi spicochstes Cranial nerve pareses are described, and spirochstes may 
be present in the cerebrospinal fluid, which frequently shows increased pressure and 
lymphocytosis 

2 Persian and North-West Indian relapsing fever presents a primary fever of some 
4da}s’ duration folloued by short bouts of pyrexial recurrence, five or more relapses 
are not uncommon Some epidemics are very nuld, others more severe Often 
the spleen is not palpable, and icterus is uncommon except in the more severe 
epidemics 

3 Spanish relapsing fever caused by T hupameum resembles the tick fever of 
Central Africa The mitial fever lasts about 4 days, and is associated with spleno- 
megaly and neutrophil leucocytosis Intis and facial neuritis are not infrequent 
complications dunng relapses, which do not generally exceed four m number 

Complications and Sequelce — ^Bronchial catarrh is not mfrequent during the 
initial fever, and pneumonia and parotitis may also occur In some epidemics hiema- 
temesis and hamatuna ha\ e been noted ; in others jaimdice and hepatomegaly are 
not infrequent Rupture of the enlarged spleen has been reported, also ophthalmia, 
adenitis, neuntis and diarrhcea In tick-bome relapsing fever {T, duttoni and T' 
sogdianuvi), cranial nerve palsies are not uncommon The most frequent is unilateral 
or bilaterm facial paraljsis, but ptosis of the eyelid, strabismus, deafoess and tri- 
gemmal neuralgia arc recorded Ocular lesions mclude optic atrophy, intis, indo- 
cyclitis, retinal haimorrhage and opaaties in the vitreous Meningismus associated 
witli pathological changes m the cerebrospmal fluid (lymphocytosis, etc) is quite 
common 

Diagnosis — Relapsing fever has to be distinguished from influenza, typhus, 
maHna and trypanosomiasis, and, if there is jaimdice, from yellow fever and ^Vell’s 
disease This is done by finding tlic spcafic parasite m the blood 

Prognosis — The prognosis \ancs With the European types the mortality rate 
IS onl> 3 to 5 per cent , but the Asiatic tjpe it is much higher Jaundice is an 
unfa\ourablc dc\elopmcnt Afncan tide fever is not infrequently fatal, especially 
m the aged and debilitated, and Central Amencan tick fevers resemble the Central 
Afncan variety. 



244 


INFECTIOUS DISEASES 


Trea.m.n..-PnOPnv.^ar.c.-Avoidanc= of conuc^ 

saty if infection is to be especially at night-time, and of 

With O. mmbala the fX* o Syria and Palestine infection is 

s“s.;;i«S « . sis?.— (» '• -a 

two injections are needed for cure. These should be given y ^ 

period and preferably, tvhen *“ fever these arsemcals 

In relapses the dose is repeated. In tick-borne relpsing jW,OTam m 

are of Soubtful value, and with ge turse of the disise, orthe 

Palestine and Syna they do not matenaUy inlluence tne couiw n ^ is of value 

relaTse ra?e Claims hive been made that aurothioglumse 

n trose cases in which the central ™ ^-XiLsure iV iua^ o 
puncture may be indicated to reduce intracranial pressure, it couap 

doses' ?Xt'erniinatc the attack b^t does not preven' ^jag 

Chlortem“cline 0^5 g. 6-hourly rapidly controls the attack, but may also be 
by relapse. 


rat-bite fever 


Synonyms.— Soooku ; Sokoshio, - 
Definition.— A chronic rclapsinc type 0‘ *«vcr 


Rat-bite Disease. r », -nd due 

following the bite of lijg 


inflammation in the healed wound, lymphangitis, adenitis, ngors, fever an 

"''Sil'oly.'.^lTL't'ease is common in Japan, China and 
have been reported from France, Italy, ^ain, Uritain, nian the 

Australia. Anyone bitten by an infected rat may acquire the ^ putakH 

spironemau were found in the bitten issues and in the Sick, short 

t ley are demonstrable with difliculty in the peripheral blood appearing m Wu 
forms (3 to 6,0. 'vWch on cultivation increase in length (20),4. igjon 

cent, ot house rats in Japan are earners, and after experimental m 
spirilla arc present in the blood for the first fortnight of infection. i,;dne\s ba'C 
Pathology.— In human cases, dcgcneralne changes m the liver and kionc) 
been reported, while animals show congestion and swelling of the lympo g‘a‘ 

*^'*Symploms.— After being bitten the wound heals in an ordinary 
from 2 to 6 weeks pain and swelling appear at the site of the old bite ana i 
breaks down. The lymphatics draining the area of the bite become 


enlargement of the corresponding glands, while an acute myositis is P ^gad- 
a definite ulcer may now mark the sue of the bite, with an angry inflammation 
ing away from it, and small > csiclcs may break out around it. When this has co 
for some time, general symptoms make their appearance ; the temperature 
103* F. or o\cr; there may be rigors, vomiting, nausea, severe headache, joint 
diarrhira and general malaise. A speafic rash then usually appears as dusky*co 
purplish-rcd spots or a coloured, patchy erythema over the limbs, trunk an g 
which lasts for some time and slowly disappears. After remaining high for 
days, the temperature drops, often hy crisis, and the symptoms generally -ncr 
After a varying period of time the first relapse appears with a return of the * . 
symptoms. Pyrexia then disappears, only to be followed by further 
in some of the reported cases have continued for months or even years. Consio 
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debility follows the attacks, and finally tlie patient may pass into a ver>' poor state 
of health. A transient or permanent nephritis may result, and exophthalmos and 
paresis have been recorded in some cases. Ultimately the infection tends slowly to 
disappear. 

Diagnosis. — ^The history of rat-bite, the local lesion associated wth lymphangitis 
and adenitis, the spedfic rash and recurrent fc%'er are tj’pical. In some \\'ays the 
disease resembles syphilis, but the Wassermann reaction is negative. Spirilla are 
difficult to demonstrate microscopically in the peripheral blood, and white rats Or 
mice should be inoculated with human blood. 

Prognosis. — With modem treatment this is quite good, but previously it was 
not so, many cases continuing wth chronic sjTnptoms for years. A mortality of 10 
per cent, has been given by some authors. 

Treatment. — Arsphenamine or some of its derivatives should be given, com- 
mencing with doses of 0*3 g. One to three injections at 3-day interv'als are usually 
sufficient to abolish completely all the symptoms and bring about a permanent cure. 
Penicillin in large doses (up to 2,000,000 units over 1 day) is also effective. 

It has recentiy been shown that rat-bite fever may also result from infection with 
Streptobaeillus monilifortnis. Arsenic is not active against this organism. Penicillui 
in large doses (2 or more million units) is effective. Chlortetracycline may be useO 
as an alternative where penicillin resistance is suspected, in doses of 0*5 g. 6-hourIy 
for 10 doj-s. 

N. Hamilton Fajrley. 


E, PROTOZOAN INFECTIONS 

MALARIA 

Synonyms. — Ague; Faludism; Remittent, Intermittent, Marsh or Jungle 
Fever. 

Definition. — A protozoal diseasej>f_m3n caused by various species of Plasmodium 
which infect the rea corpu^es aJter^ ujjclcjgDing a sciuzogDDOus ffied tissue 

cells (hepatic parenchyma cells) and give rise to periodic fever, spleno megaly and 
ana:mia; transmission .is by. female anopheline mosquitoes, which bite Ffoin sunset 
:o da\m. 

Historical. — ^Malarial fevers were recognbed by Hippocrates in the fifth century 
3.C. In the Middle Ages, people in Europe suffered severely from the ague, being 
>aved from its ravages by cinchona bark, probably brought back from Pern by the 
[esuits in the first half of the seventeenth century. This remedy also enabled Syden- 
ham and other phj’sidans to separate malaria from other fevers. Lavenm (1880) 
disco\ ered both the parasite and the phenomenon of ex-flagellation in shed blood, 
but differentiation into the three speaes w’as not made until later. Manson (1894) 
formulated tlie hypothesis of mosquito transmission, but he thought that man acquired 
the dbease from infected mosquitoes via water and not by biting. McCallura (1897) 
recognised the fertilising function of the ” flagellating body Ross (IS98) worked 
out the^ correct transmission and developmental cycle of bird malaria (Proteosoma) 
in culidne mosquitoes, and ha^-ing previously observed the partially developed oocj’sts 
of human malana in dappled winged mosquitoes (anophelines) he predicted a human 
life cj’de similar to that observed in bird malaria. Later in the same year, Grassi, 
Pignaiiu and Bastianelli (1898) demonstrated the complete de\elopment of P. falci- 
parum in Anopheles tnaeulipennis and transmitted the disease to man by the bite of 
mfected mosquitoes. 
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and bcmcn tertian (B.T.) in ternperat^zones.whdejn the subtropics Dow 

Sd q"«"n LanVsiy occu/ The !& has “! 

found between latitudes approximately 60 north and 30 j _ Sevelop' 

considerations limit its extension. I't- -ritical temnerature determining deter p 


The critical temperature determining 

ment in the mosquito is about bU” F.. and this must be about 

to allow the sexual cycle to be completed. In Europe the is not 

3000 feet, and in India and Africa at 6000 feet. Seconal ; ^t Europe 

marked near the Equator becomes so farther from it. Tl^oughout South 
the malaria season extends approximtely from June to October. 

All races contract malana, but European and Chinese are “ °^^faria is 

susceptible than Negroes and certain aboriginal racw. In -nd adults 

commonest in children, but as a result of repeated infections ^oth children ana 
gradually acquire a certain degree of immunity (premunity) or tolerance, u m ^ 
persists as long as parasites perist. In avian and siin.an 
specific enhanced phagocyUc function and hypertrophy of the reticulo-enaou 

in the spleen, liver and other organs. . . , 

malaria is chiefly responsible for epidemics, the factors ^.iors 

sufficient number of (1) good gametocyte carriers, (2) efficient anophehne v 
and (3) non-immune individuals. In hypercndemic areas, good gametocyte 
amongst the native population arc largely confined to infants and young . 
Adults and other children developing premunity as a result of repeatea miei. 
^sith the local strains of P.fcldparum and P. vivax rarely become overt 

arri\ cd adults in such an area who have not previously been exposed ,jn 

attacks of malaria if infected, and become most effective carriers ; they are tnc m 
source of carriers in epidemic malaria involving armies fighting in the tropics. 

In var when large bodies of** unsalted ’* troops have had to fight in hyperenac 
areas of malaria, such as tropical Africa and New Guinea, big epidemijs P*)’® 
suited in which a large proportion of the Forces involved have become rapidly iwc ‘ 
'rhe initial breakdown was caused by P. Jalciparum in about 80 per cent, of ^ ' 
but after treatment such individuab, when they relapsed, were found to be mic 
with 1’. VKox. In civilian life the tropical aggregation of labour may lead to 
consequences. Regional epidemic malaria, of which the Punjab epidemic 
and the Ceylon epidemic (1934) arc examples, is dependant on the 
a large number of non^immuncs consequent on a seouence of hcallhv years, fol^ ^ 
by undue exposure to anophehsm. Flood or drought may be the factors leading 
an increase m tlic local anophehne ^eclor, Prolongation of the transmission 
U an important factor—cspcaally in North India, where epidemics occur 
9 jean. In the affected areas practically all the infants die, many young 
and old people succumb, and the adults are so ill that the life oi the whole 
munity is paralysed. In the Ceylon epidemic failure of the crops and the 
famine further lowered indmdual resistance, and within 7 months some 8'J» 
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Asexual cycle in man (endogenous cycle; schizogony). The sporozoites, after 
inoculation”'^ the mosquito, disappear within 2 hours from the blood which com- 
pletely loses its infectivity — even when 200 ml. are injected intravenously into a 
susceptible individual. On the seventh day in P. falciparum infection and on^ the 
ninth day in P. vivax infection the blood regains its infectivity as shown by positive 
sub-inoculation results, and 2 or 3 days later intracorpuscular parasites become 
demonstrable in blood smears. During the period of non-infectmty the sporozoites 
leave the blood-stream and enter fixed tissue cells, especially the parenchyma cells 
of the liver, where they undergo an exo-erythroqdic schizogonous cycle before dis- 
charging the first generation of merozoites into the blood-stream. Large nests of 
these non-pigmented pre-exo-erythrot^c parasites have recently been demonstrated 
in the liver on the seventh day folloiving experimental hyperinfection of a human 
volunteer with P. vivax by Shortt and his colleagues. Though late tissue forms 
have not yet been found in benign tertian infection in man, both pre-erythrocytic 
and late exo-er 3 rthrocytic forms have recently been discovered in the liver of monheys 
infected \vith P. eynomolgi (Shortt and Gamham). 

The pre-er 3 ftlirocytic parasites in malignant tertian malaria have recently been 
demonstrated. Subinoculation experiments on human volunteers indicate that this 
tissue phase lasts only a few days and that once merozoites have been produced, there 
is every reason to assume exo-erythrocytic forms do not persist in infections vrith 
P. falciparum as they do in P. vivax. 

The asexual growing forms (trophozoites) at first have their cytoplasm arranged 
somewhat crescentically around a central vacuole and contain one or more small 
masses of chromatin. With increase in the size of the vacuoles definite ring forms 
result. As the parasite enlarges malaria pigment appears, and medium-sized amceboid- 
like forms are produced. As the parasite reaches maturity pigment collects centrally 
and the chromatin divides into two, four or more portions each surrounded by a 
mass of cytoplasm ; this is known as the sporulating, segmenting or rosette form 
or the schizont. The mature schizont consists of a variable number of young forms 
(generally 8 to 16), known as merozoites, which soon escape into the plasma and 
subsequently invaae fresh red cells restarting the cycle. 

Sexual cycle in the mosquito (exogenous cycle ; sporogony). In addition to these 
asexual fonm produced during schizogony in man, certain sexual forms (gametocytes) 
are liable to appear in the blood foUoxving a bout of malaria fever. These are large 
round or oval bodies filling and expanding the erythrocytes in benign tertian infec- 
tions, and crcscent-Uke bodies in malignant tertian malaria; when these crescents 
are imbibed by suitable anophelines the corpuscles are ruptured and they revert to 
a circular form in the mosquito’s stomach. Here the male gametocytes produce 
flagella (microgametes), which separate off (exflagellation) and subsequently penetrate 
the femme gametes (macrogametes) produced by maturation from macrogametocytes. 
The resulting body, knowm as the zygote, develops into the elongated travelling 
yermii^e or ookinete which penetrates the stomach wall ; here it becomes circular 
in outline and develops into an oocyst which finally becomes packed with sickle-shaped 
sporozoites causing a cj’st-like protrusion on its outer surface. These oocysts subse- 
quently rupnire and sporozoites escape into the body cavity (h^mocmle) and ulti- 
mately make their way to the salivary gland. When the mosquito bites, the sporozoites 
pass with the salivary secretion into die new host (see Asexual Cycle in Man). The 
tirne taken to complete this cycle vari« from 8 to 20 days, temperature conditions 
being an important factor in rate of development. 

Mosqxtito vectors of malaria. — It is not every anopheline mosquito which can 
transmit malaria successfully. Perhaps the best-known transmitter of rmilaria is 
A. TTuiculip^is, which is nocturnal in habit, and has been spedally studied in Europe 
and the Eastern Mediterranean. Hackett, Missiroli and others have shown that 
A. maaiUpennis is not a uniform spedes, but is divided into " biological races ” or 
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Varieties. These races cannot 

XXl‘L°e”SlUtnsS- 

in nater, and for this reason they tend t? have a .i^tus, whereas 

malaria of the plains is inamly transiri.ued by -I Especially breeds in 

malaria of the hills is solely transmitted by A. that the mosquito 

SdXto"n - essential factors in malaria 



A Burma, etc.; sundaicus (ludlowi). the dang^ous 

water breeder in the Far East; A. punctulatus var. typicus and A. punctuiai 
moluccenns. New Guinea and New Britain. other countries 

The danger of the introduction of new anophelme vertors ^fto other ^ 

is illustrated by that most dangerous African vc«or, A gamha. Th s spen 
Brazil, probably by aeroplane or destroyers, m 1930, and was Wntly 

ombreats of malaria, the epidemic in 1938 causing 50,000 JarioJ- 

A. gambix appeared in the Nile Valley in Egypt, where the usual ''"“y* „„ 

Paranlli in blood rmeurr.-All forms of P. vivax. P. malar, x and E. 
with in the peripheral blood, but in malignant tertian malana owing to 
in the internal organs, generally only the small rings and large crescents or 
parum appear. Blood smears are suined by Leishmans or Giemsas_ stain. 

Field’s rapid staining method gives excellent results in thick films m routine oiag 
The following points assist in differentiating the different species. ■^*”p°'^*aQrcr’s 
rings of r. falciparum occupy about one-sixth of the cell, which may show 
clefts. They arc often fine and hair-like, and show irregular or flattened me. 
forms. Two chromatin dots and multiple infection of the same 
occasionally this is seen with P. vivax. The rings of P. vivax and P. malana 
about one-third of the cell, arc larger and contain more cytoplasm, But ^ 

cannot always be determined if only ring forms arc present (^Ven)on). ' fgent. 
forms. In P. vitax the infected corpuscle is enlarged, Schuffners dots are 
and the parasites arc of irregular shape and contain light -brown^ pigment. 

P. malariir there is no enlargement of the corpuscle, the pigment is dark ^ 

black, band forms are common, and Zicmann’s stippling may be ricnionstra^ 
the red cells by special staining. Adult forms. In P. viiax and P. malaria the schi 
ha\e 16 and o mcrozoitcs respectively, in contrast with which the ^ 

a single nucleus and a different distnbution of pigment and chromatin. *• 
somewhat resembles P. malanit morphologically, but infected corpuscles 
SchQffner’s dots, and arc often ovmI or distorted in shape with serrated^ edges. . 

Pathology. — CItmeal — In severe and persistent mfeaions there is .Mtig 

blood destruction. The intra-o^rpuscular parasite digests hxmoglobin, pot 

the liarm moiety as malana pigment (hxmatin). Though free hxmoglobin * ^ 

generally detected spectroscopically in plasma collected during or after the 
Schumm’t test for mcthxmalbumin » often positive if the fever be 
caiing that corpuscular lysis with liberation of extracorpuscular hxmi^lobin i* 
ring Hxnutogcnous bilirubin also tends to be increased, the indirect van 
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Dergh reaction ^’a^>mg from 1 0 to 8 0 units HyperbilirubmTmia is responsible for 
the h'cmolytic icterus and plcochoha observed in severe and persisting infections 

In untreated infections, espeaallj MT, severe anemia may rapidly develop 
Before the disease has become chronic, antemia in uncomplicated cases is generallj 
nonnocytic m type The blood picture may show polychromasia, anisocytosis, 
poiklocytosis, punctate basophila, and occasionally normoblasts Hypochromia may 
develop later Leucopenia with a left shift and a decrease m both l}mphocytes and 
polymorphonuclear neutrophils occur eirlj in the infection and are a characteristic 
hnding 

The unne ma> be dark broNvn in colour due to urobilin Albuminuria is not 
uncommon, and casts and other eNidences of nephritis may be found m quartan 
malaria Bile pigments and bile salts general!} indicate malana hepatitis Delayed 
excretion of bromsulphthalem and other tests for liver function may indicate liver 
damage 

Morbid anatomy — In a fatal case of acute pernicious malaria the spleen is enlarged 
and congested, blackish red in colour, with soft, dark pulp The liver is also con- 
gested and enlarged, while the gall-bladder is distended with browmish-black bile 
Small haemorrhages may be present m both these organs The serous membranes 
and mucosa of the gastro-intestinal tract arc congested and leaden-coloured and may 
show small hsemorrhages Lipoid and fat may disappear from the cortical layer of 
the suprarenals The heart muscle is often pale and flabby, showmg cloudy swellmg 
or actual fatty degeneration , ecchymoses on the myocardium and pericardium are 
not infrequent. Ihe marrow of the short bones is dark or chocolate coloured, while 
that m the long bones presents a variable picture depending on the degree of hyper- 
plasia In cerebral miana the memnges are hyperffimic, the cortex is a smoky or 
leaden-grey colour, while puncuform hiemorrhages are scattered through the white 
matter 

The mtcToseopte study of the organs m fatal cases has done much to explain the 
varied dimca! manifestations of the disease Thus : 

(1) Pigmentation of the serous membranes and internal organs is caused b> 
malana pigment (hicmatinl contained m parasitised red cells in the capillanes, m 
macrophages, and R E cells, particularly m the red pulp of the spleen or the sinus- 
oids of the liver and bone marrow A fine, jellow granular pigment, hiemosidenn, 
giving the Prussian-blue reaction for iron with ferio-iyanide, is also found in the 
parenchyme cells of the liver, spleen and kidneys (2) The early enlargement of the 
liver 13 mainly due to acute congestion, and in the case of the spleen to congestion 
and commenang hyperplasia of R E cells of the red pulp, some of which may show 
toxic degeneniaon (3) Degenerative changes, due to toxic action or anoxia or both, 
are manifested in the polygonal hepatic cells, the convoluted tubules of the kidney, 
the cortical cells of suprarenal glands, and capillary endothehum giving nse to multiple 
haimorrhages (4) Capillary blockage by parasitised corpuscles and possibly vascular 
spasm lead to local tissue anoxia and possibly vascular spasm with small areas of 
h'Emorrhage and necrosis possibly followed by neuroglial proliferation and the forma- 
tion of so called “malana granulomata” Prohferative changes of the reticulo- 
endotheUum m the capillary areas of the brain leadmg to granulomata are also de- 
scribed In chronic malana m which repeated infection has occurred for jears the 
spleen (“ ague cake “) is very enlarged and hard, the capsule is thicdvcned, and often 
adhesions bind it firmly to the diaphragm, etc , sometimes the adhesions are calcified 
Microscopic section shows great hypertrophy of the RE cells, which often contam 
malana pigment, atrophy of the Malpighian bodies and lymphoid tissue generally 
and extcnsiv e fibrosis 

Symptoms — ^Thc natural history of malana m the untreated or ineffectiv elv 
treated patient includes (i) an incubation penod during the later stages of which mild 
premonitory symptoms may appear, (u) a sta^ of pnmary fever which if the patient 
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survives is followed by (lii) a period of latency in which demonsUable parMites are 
generally absent but in which subinoculations of blood may be positive, (iv) a stage 
of recrudescence, relapse or recurrence. 


(i) INCUBATION PERIOD 

In experimentally infected volunteers the average incubation period is 10 ^ys 
in M.T. and 12 days in B.T. malaria, but variations occur and in natural infertions 
the period may vary from 8 to 23 days. In quartan malaria it is often longer. Occa- 
sionally in B.'r. infection the primary fever may be suppressed^ and the in^bation 
period extended to as long as 9 months ; this may also happen in individuals taking 
suppressive antimalaria drugs at the time of infection. 

Premonitory symptomt.— When thick films are car^uUy examined the average 
time for parasites to be found microscopically in experimentally infected volunteers 
is days\\ith P. falciparum and 12 days with P. vivax. For some 3 days prCTi^IJ'. 
however, in heavy infections minor clinical features such as transient headache, ba*^' 
ache and generalised aches and pains may be experienced while tenderness of the 
liver and slight rises of temperature (99® F.) are not uncommon. Though micro- 
scopical examination at this early stage generally reveals no parasites, subinoculatioru 
of the blood invariably prove positive on the seventh day in M.T. and on the mnth 
day in B.T, malaria; certain characteristic hmmatological changes also beon to 
appear, namely, a decrease in lymphocytes and segmented polymorphonuclear leuco- 
cytes leading to a leucopenia and later a left polymorphonuclear shift due to an 
increase in the non-segmented leucocytes. These premonitory minor feature nwy 
also appear after exposure to heavy infection in volunteers who are taking schizonti* 
cidal drugs like mepacrine regularly, as well as in those who are receiving no anti- 
malarial suppressive drug; in the latter, however, these features are not transien^ 
but increase in intensity until an overt attack of malaria with major symptoTM ana 
demonstrable parasites supervenes. In natural infections which are generwly hghtet 
than in experimentally infected volunteers these premonitory symptoms are less 
frequently encountered. 


(ii) PRIMARY FEVER 

At the onset of primary fever, parasites are often very scanty and may only be 
found after prolonged search. The onset of fct'cr is undoubtedly related to segmenta- 
tion, but it IS not dependent exclusively on parasite density; ivhile some pyrogenic 
substance may be directly responsible, variaole host reaction b an important facton 
There is often an initial period of continuous, remittent or intermittent fever which 
lasts a \-3ri3blc period. Intermittent fever generally becomes established at an earhef 
sugc in B.'r. than in M.T. pnroaiy fever, and though the temperature may be quo- 
tidian at first it later becomes tertian in type. Occasionally, the primary B.T. f<^^ 
may be tertian at onset and quoUdian later. Untreated B.'r. patients may have inter- 
mittent fever cv'cry day for many weeks before spontaneous remission occurs, and ^ 
tertian periodidty may only be established in recrudescences or relapses. In quart^ 
malam, which particularly affects children, a quartan penodidty tends to be cstah- 
Ushed early, even in primary fever, and in untreated individuals typical 
of ague may persist for many months before the latent phase becomes established. 
U there ate interpolated attacks due to multiple strains, a double or triple quartan 
chan may ensue; the last is associated with quotidian fever 

In Uic ordinary scpucxmic type, the onset is cither sudden or insidious. 
prodrome .™ptciim, .uch « tirednas, stilTn™ ot th, neck muscles, plins in 

F""-. oksT. it sppesrs, is gsnemlly «spds!« 
sv.tli hmdschc, baclschc, aching pains in the bones, malaise and fatigue. Shietnng 
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IS often absent, espeaally m M T infections, while nausea, anorexia and vomiting are 
common 

The spleen though always increased in size is frequently not palpable in the 
early stages of the disease , later, it is felt as a tender soft mass below the left costal 
margin, moving on respiration Splenic pain may he troublesome The h\er ts 
often demonstrably enlarged earlier than the spleen in primary malana , it is fre- 
quently tender and its edge may be palpated below the nght costal margin moving 
with respiration The gall bladder may also be distended later, though this is rarely 
demonstrable Herpes on the lips and face is common and should suggest the possi- 
bility of malana Mild bronchitis is another suggestive sign, while abdominal pain, 
constipation or diarrhoea are not infrequent If treatment be delayed signs of blood 
destruction develop , they include (1) anaemia (2) haemolytic jaundice, (3) polycholia 
with bihous vomiting and chocolate coloured stools and (4) brown unne due to 
urobilmuna 

Pnor to the spleen becoming palpable, mfluenza, dengue, sand-fly fever, scrub 
typhus or entenca may be suspected After the spleen is demonstrably enlarged 
diseases assoaated with splenomegaly, such as typhoid, paratyphoid, undulant fever, 
rclapsmg fever, kala azar and trypanosomiasis need differentiation Amcebic absoiss, 
cholecystitis, pyehtis, subacute bacterial endocarditis or occult sepsis may simulate 
malaria In bacterial mfections there is often a polymorphonuclear leucocytosis and 
the febnie attack comes on later m the afternoon or evening than is customary m 
malana When jaundice complicates the picture infectious hepatitis, yellow fever 
and leptospirosis may need differentiation So called typho malaria may occasionally 
develop Here the temperature chart, splenomegaly, hemorrhage from the bowel 
or epistaxis and the development of the so-called “ typhoid state ” with low muttenng 
delinum may suggest typhoid until parasites are found in the blood Blood cultures 
should mvanably be made to exclude entenca in such cases, as malana and typhoid 
may occur together 

Bihous remittent fever is a well recognised type, charactensed by remittent fever, 
cpigastnc discomfort, bilious vomiting, chocolate coloured stools and urobilmuna 
The spleen and liver are both enlarged and tender, and the skin and sclene show 
icterus The jaundice may be caused by excessive blood destruction or by toxic 
degeneration of hepatic cells , in the latter case bile pigment and/or bile salts appear 
m the unne Bihous remittent fever may be a manifestation of pnmary or teemdesemg 
M T mfection 

Acute pernicious malaria — ^Apart from the general septicemic features mduced 
by parasitemia, and the anemia and jaundice resultmg from blood destruction, there 
are a number of manifestations classified as acute pemiaous malana, which are mainly 
dependent on internal sporulation and localised blockage of the capillanes by P 
falcrpanm m different organs, such as the bnun, heart, mtestines and spleen by para 
sitised corpuscles, which adhere to one another and to the capillary endothelium 
This phenomenon is peculiar to P falciparum mfections, and is chiefly responsible 
for the diverse symptomatology of MT malana Its onset may be suspected if 
hypcnnfection be present HypennfecUon is diagnosed if more than 5 per cent of 
er^hrocjiles are infected, if more than 5 per cent, of infected corpuscles contain 2 
or more parasites and if pigmented asexual forms of P falciparum are demonstrable 
in blood films In extreme cases, 30 per cent, of the corpuscles may show parasites 
The chief forms of acute pernicious malana are as follows 

1 Cerebral — Such patients may develop coma, convulsions, paraplegia, hemi- 
plegia, aphasia, mcningismus or hyperpyrexia Cerebrospinal fever may be sus 
pccted, or the condition be diagnosed as pnraary heat stroke The coma may come 
on rapidl), or be preceded by drowsiness and stupor In some instances there is 
great excitability and mamacd and suicidal tendenaes may develop , alcoholism or 
funat^ maj be diagnosed with disastrous reavlts GenerAly the face is suffused, the 


252 INFECTIOUS DISEASES 

pupils contracted and the reflexes modifled, increased deep f *3 

nlantar responses are common Malana coma has to be distinguished from cereb 
and pontine hxmorrhage, urxmia. diabehc rama and alcoholic or 
The blood always contains parasites 1 umbar puncture shows a clear ? 

under increased pressure, a pleocytosis may be found, especially if menin„ 

sympt^s ar^p^^^ patient presents the picture of severe shock and penpheral ci^cuh 
t on failure There is a Hippocratic facies, the skin is cold and 
sweat the respirations shallow, the pulse rapid, thready and weak and the b 
pressure very low Vomiting, diarrhira and epigastric pam are 
riiough the skin temperature is low the internal temperature is often high i arasut 
are plentiful in the penpheral blood smears 

3 Cardiac —There is breathlessness, cyanosis, congestive failure and sometun 
sudden death Degenerative myocardial changes and blocked capillanes are 

basis of the syndrome . e ^ tf-nder 

4 Castro inleshnal —In gastnc malaria there is epigastric discomfort ana ten 

n^ss se\ere bilious vomiting and occasionally hccmatemcsis Gastnc h 

diacnoscd In the small intestinal type cholera may be simulated but the n 
stools are brown, not colourless Where the large bow el is involved the stools m ) 
contain blood with or without clear mucus , the mucus, however, does not . 
cellular exudate, and sigmoidoscopy fads to show ulceration though f g, 

small mucosal hemorrhages may be observed Occasionally large hemorrnag 
occur. Bacillary dysentery or intussusception may be erroneously diagnosed 

5 Abdomnal —Abdominal discomfort and pam are not infrequent in pn^O 

M T malana If associated with \omiting and tenderness over the liver, gall blaO“® 
epigastrium or ca^mm, an erroneous diagnosis of cholecystitis, gastnc ulcer, p 
creatitis or appendiatis may be made In malanous areas a careful blood „-u 5 
should mvanably precede any abdominal operation , only by so doing can sen 
mistakes be avoided j 

6 PuTpuTtc —Petechial or purpunc skin eruptions, epistaxis, hsemateniw 
hsmoptysis, melsena, hxmatuna or vagmal hemorrhages are occasionally enco 
lered 

7 Renal — Albuminuna is common, and m severe infections may be associ 

with renal casts and red blood cells in the unne • 

It IS to be noted that acute pemiaous malana may also occur in M T recru 
escenccs as well as in primary fever If the patient survives the primary attack an 
has not been cured, a period of latency supervenes 


(m) PERIOD OF LATENCY 

Fever and clinical symptoms are absent though enlargement of the spleen nia> 
be found Though parasites cannot be demonstrated even m thick films malaa 
fever results m M T infection when blood is subinoculated into a susceptible 
vndual, but subinoculations are frequently negative in B T infections All . 

evidence indicates that this is due to the persistence of secondary exo erythro^'^ 
forms m BT which are absent in MT malaria Persons with latent M F tnalaa 
are always unsuitable donors for blood transfusion, while those wnth latent B t 
infection occasionally transmit malana to the recipients If the latently infectc 
individual be injected with blood contammg his own strain of parasites malana fe'C 
and parasites fail to develop (prcmunition , premunity) , but if he be mjected wit 
another strain of the same species or with another speaes of Plasmodium a typJC^ 
attack of malana results This speafiaty is probably dependant on speafic opsonin^ 
whicli prepare parasitised cells for phagot^osis by hypertrophied R E cells a" 
macrophages fins phase of latency — especially in B T and quartan malana—a'^J 
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last from many weeks to many months before fever reappears. Certain factors such 
as chill, wetting, exposure, c^mausuon, blood toss, amesthctics, surgical trauma and 
high-altitude fl 5 ing (anoxia), may upset the biological balance between host anti the 
parasites and induce recrudescence or relapse. 

(iv) RECRUDESCENCES AND RELAPSES 

This stage is characterised by periodic intermittent fever and typical ague attacks 
with cold, hot and sweating stages. In M.T. and B.T. malaria pyrexia occurs on 
alternate daj’s, in quartan fe^er every fourtli day. Onset of fever is generally in tJie 
morning or early afternoon. 

In M.T. malaria, pyrexia generally recurs in from 1 to 6 weeks, and under these 
circumstances is classified as a recrudescence rather than a relapse. The fever, which 
at onset may be quotidian in tjpe, soon establishes tertian penodiaty. The tempera- 
ture rises less abruptly and is generally lower than m B.T. ague, and chilliness rather 
than a rigor is characteristic. The hot stage tends to be more prolonged and the 
sweating stages less intense, while paro-^sms last longer, t e. 12 to 24 hours. Fatigue, 
backache, headache, pains in the limbs, anorexia, nausea and vomiting, which may 
be bilious in type, arc common. If the fever is uncontrolled by treatment the spleen 
becomes rapidly enlarged and tender, and hepatomegaly, hemolytic aneemn and 
perhaps jaundice develop. Unless the individual has been taking an antimalanal 
drug for suppressive purposes, parasites are readily demonstrated m recrudescences 
even at the beginning of fever; as in pnmary fever hypennfection and acute per- 
nicious manifestations may develop with fatal results. Unless cured, liability to 
relapse persists for about 6 months. 

In B.T, malaria, a longer period generally intervenes between primary fever and 
secondary attacks, t.e. relapses rather than recrudescences are the rule. With some 
strains of P. vwax, however, secondary attacks supervene some 4 to 6 weeks after 
the pnmary fever. They are charactensed by typical attacks of tertian ague similar 
to tnose m the primary attack. 

Cold stage . — The patient feels listless and develops headache, backache, pains 
in the limbs and chilliness. Then the ngor begins. He lies curled up m bed with 
chattenng teeth, shivenng violently. The face is pinched and the skin cold and 
blue. Blankets and rugs are applied m an effort to keep warm. Nausea and vomiting 
are not uncommon. After 4 to 2 hours the axillary temperature nses rapidiv’, attaining 
a height of 103® to 106® F. 

Hot stage . — ^The skin becomei burning hot and bedclothes are discarded Fever 
IS now high, the face is flushed, the pulse is rapid, the carotids throb and tlie head 
aches. In severe case%> dehnum may develop. This stage persists for S to 10 hours 

Stceating stage . — ^The skin now moistens, profuse sweating ensues, pains and 
headaches disappear, the pulse slows, the tongue becomes moist, the temperature 
falls, slowly at first and then more rapidly, until a normal or subnormal level is 
reached. At the end of the attack the patient feels reasonably w ell. 

Splenomegaly, aniemia and herpes are charactenstic of recurrences, especially if 
fever is not early controlled by treatment. Usually relapses tend to get milder, witli 
progressively longer intervals between. Liabilt^' to relapse may persist for 2 to 3 
years 

In Quartan tnalarja relapses, the paroxysm is often shorter than in B T. ague 
(6 to 8 hours), and the temperature tends to be higher, temperatures of 105® to 
106® F. arc common. Spontaneous recovenes are lew, and long periods of latency 
occur between relapses. Infections may persist for 7 years or longer, while solid 
prcmunity is rarely established. 

^lalarta cacl.exta — In old-standmg cases, especially if there are repeated infections 
with different strains and species of parasite and inadequate treatment, the spleen 
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becomes stony hard and very enlarged, and perisplemm may g‘' 
splenic pain and discomfort Cachexia, anaimia, a dirty 'arthy-coloured sb". 
disturbances, enlargement of the liter, physical inertia, cedeina of the feet and 
detenoration o£ memory and lack of concentration may de\ elop There De long 
intervals of apyrexia or subnormal temperature, but transient bouts oi rever j 
occur in which parasites are demonstrable m the blood for a short time only 

The clinical picture at this stage is often complicated by the effects ot meta^ 
deficiency Thus, (1) hxmolytic macrocytic anxmia may follow oi 8°°^ 
logical protein and possibly vitamin B complex as in Macedonia, (2) toicroQ 
hypochromic anxmia occurs if there is lack of iron in the diet, as in parts ot in » 
ankylostomiasis here may also be a complicatory factor, and (3) neuntic manitesta 
may follow deficiency m , <• u i = 

Complications and Sequelae — Complications include herpes oi the.lips^jL ^ 
evelids and cornea, supraorbital neuralgii^ ansemia, malaria h^MitiSi 
stones Ivephritis, with or without oedema an d asc ites (cspeciallv encountered in qu 
infections in childhood) abortion an d premature lui^ Ocuiar com pitg^iQi^d^p^ 
conjunctival haemorrhage, com^ ulccnrtion"’ keratitis, mtis, _clmromiUS,_jen^ 
fiaerrioTrKSgSsThpU^euntis and malana amblyopia Dendri ti c cor ^l - 

the most common ocular complication, the lesionshejng generally superficial sel 
penetrating into the deeper corneal layers The mild lesions clear up m 2 to 
the more severe taking months to heal They frequently develop from nerpe 
lesions but may also anse without previous corneal involvement M^anal 
may follow cerebral malaria , the disks are a cherry pink colour with blurred eog^ 
m contrast to the pale or v, hite disks observed in quinine amblyopia Reunal h®i^ 
rhages may also follow cerebral malana, but they are most commonly associated wi 
severe anstma Agranulocy tosis and purpuric manifestations with petechial hsoSi 
rhag« into the slH^occasionally develop 

'“b^emc^om^icahons include (1) pensplwiiis, (2) subcapsular hiematoma, W 
rupture and (4) torsio n of the pedic le Kupture of the spleen is an important compile* 
uoriwhich may occur in either acute or chronic malana It may occur spontaneous!} 
or follow trauma or such acts as sneezing or straining at stool The onset may d 
sudden or gradual , in the latter case a small tear may lead to a subcapsular hsmatocM 
which may rupture later Tears generally occur on the visceral side close to 
hilum A subcapsular hxmorrbage may be associated with severe splemc pain, at* 
if a subcapsular hseraatoma impinges on the diaphragm it may produce (1) left should® 
pam, (2) splinting or elevation of the left diaphragmatic leaf and (3) evidence o 
collapse or consolidation involving the lower lobe of the left lung When 
occurs through the capsule mto the peritoneal cavity there is local evidence of 
and peritoneal mvolvement combined \\ith symptoms of internal hsemorrhagc i® 
cases with chronic malarial splenomegaly (” ague cake spleen ’ ), dislocation of tn 
spleen or torsion of its pedicle may occur Both rupture of spleen and 
of the pedicle necessitate immediate operation, but subcapsular hzemorrbage may ® 
treated conservatively by medical means 

The most important sequela of malaria amongst Europeans m the tropics is bla" 
water fever, which is desenbed separat^y • 

Certain mental conditions, including psychoses aphasia, sexual inmotencc ^ 
loss of memory, have been desaibed as sequehe of long contmued mauna 
■of these are undoubtedly functional in ongin and associated with the mental stress 
or strains of life in the tropics 

Diagnosis — Alatana is an arch simulator, and in acute pernicious malana 
primary fever before penodraty has become established, and splenomegaly 
anarmia have developed, a certain diagnosis can only be made by demonstraung 
sites Ou ing to the absence or scara^ of demonstrable parasites in the early 
tnick^_wcU as thm blo od films sho uld be examinee^ and several exammations sbou 
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pronlnd It maAe ^«nm doses has b«» 
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“''oSnme-Thit is a crystalhsable alkaloid obtained ftot" ‘’t*’re«nlly 

icalB It 13 a qumolme compound of compUx molecular ^ the solub^® 

b«n synthesised Various salts ate available, the insoluble sulphate and the 
peon synuicsw nmmne exerts schizonticidal action on au * 


iad sS^TTlO^ Syr Aq ehlorot ad oa i If vomiten, 

dosage sLuld be repeated^ Children bear quinine well, the ‘*““8' S^ji^Srhances 
to age 'lone effects such as tinnitus, deafness, gastric and ".rj^atoiB 

including amblyopia may develop Idiosyncrasy may result in “X^ge de» 

and umSiiial riihcs 1 he adratnistmnon of quinine even in agree 

not precipitate blackwater fever in recent malaria infections , ‘here is ge | 
ment however, that there is some rdauonship between its administration 



MALARl \ 


257 


onset of blackwater fever in patients sufFenng from chronic recurrent or latent malig- 
nant tertian mfections, especially where they have been irregular quinine takers 
For t^s reason and also because they are more potent schizonticides, mepaenne or 
chloroquine possess certain advantages for therapeutic use 

Mepaenne {Atebnn , quinacnne) —Mepaenne hydrochloride is a synthetic acndine 
denvative which compares very favourably with quinine , it is a good schizonticidal 
drug and destroys die gametocytes of P oionjcandP but not of P jalctpanm 

The following course is suitable for the treatment of non immune adults During 
the first 24 hours an mitial dose of 0 2 g of mepaenne should be given, followed by 
0 2 g at 6 hourly intervals (total =0 8 g ) On the second day 0 2 g is given thrice 
daily, and for the next 4 days the dosage is 0 1 g thrice daily (total course = 2 6 g ) 
A mamtenance dose of 1 tablet (0 1 g ) daily should be taken for 1 month to ensure 
radical cure Mild gastro intestinal symptoms including nausea, abdominal dis- 
comfort and vomiting may occasionally occur, but real idiosyncrasy is very rare 
Harmless and transient yellow staining of the skm may follow With this dosage, 
toxic nervous features are not observed m healthy adults but if it be increased to a 
total of 2 0 g m the first 48 hours occasionally toxic psychoses or transient convulsions 
may result In individuals who are taking mepaenne (0 1 g daily) for suppressive 
purposes over long periods, a lichen planus like eruption occasionally develops , once 
this happens the drug should not be gi\en again 

Pamaquin {plasmoqutn) — This is in 8 ammo quinoline den% ative synthesised by 
Schuleman, and whi^ can destroy M T gametocytes but has practically no effect 
on the schizonts of P falctpanm , m B T and quartan infections it exerts lethal 
effects on both schizonts and gametocytes and m many cases on the EE forms As 
a gametocide, 1 tablet of pamaquin naphthoate that is, 23 of the salt (* e 10 mg 
of base) or 18 mg of the salt (i e , 8 mg of base), is very effective when given thrice 
daily for 3 days Pamaquin is also very valuable when used m conjunction with 
quinine, proguanil or chloroquine m producing radical cure of B T malaria 

Dosage regimes are Quinine gr 10 pamaquin 8 to 10 mg base given three times 
a day concurrently Proguanil 100 mg may be substituted for quinine The treat 
ment is continued for 10 days during which the patient should be kept m bed and 
encouraged to drink plenty of fluid 

Headache colicky abdominal pam and cyanosis due to methsemoglobincythscmia 
may follow pamaquin administration Pamaquin hjemoglobmuna is a rare complica 
tion which has to be differentiated from blackwater fevei m which no methsmoglobin 
is found within the corpuscles 

Other 8 ammo quinolines recently introduced are pentaquine, xso pentaquine 
and primaquine The action and dosage of these drugs are similar to those of pama 
quin Primaquine is regarded as the most active and least toxic, and is given m doses 
of 15 mg daily together with a schizonticide as above 

Mepaenne should not be used m conjunction with the 8 ammo quinolines 
Chloroquine diphosphate {Aralen) — ^This is a 4-amino qumolme compound which 
IS colourless and does not discolour the skm It ij> rapidly and almost completely 
abssoibed, produces a high blood concentntion, is stored m the internal organs such 
as the liver, spleen and kidneys and is excreted slowly — at about the rate of 60 per 
cent per iseek after drug administration ceases It has a similar antimalana action 
to mepaenne, being an excellent schizonticide and a good suppressant, it exerts no 
causal prophylactic effect in M T or B 1 malaria, nor has it any direct action on 
M T gametocytes 

It produces rapid clinical cure and often radical cure m M T malaria and effec- 
tivel) controls the acute febnlc attack in B T infections but does not prevent vivax 
relapses For treatment of overt attacks a total course of 2 5 g is advised, 6 tablets 
On the first day and 2 tablets on the second and third days Each tablet of Aralen 
contains 0 25 g of chloroquine diphosphate (*=0 15 g of base) Toxic symptoms 
9 
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include mdd and transient headache^^al^^«*sn«s such as ®.onan^ 

difficulty in focusmg, pruritus and f“ p^rolonged administration for 

I'll r&^^aTe'g^eSm ty Curd 

*e malana parasite It « rapidly and atoost co”pletdy a^bsmbcd^^^ 
concentrauon m about 3 hours ^aareUon ^ S o,„centra- 

mpnacnne or chloroquine, and even with a dosage ot 1 u g y while it cannot 
S fXllw LaVlevel 7 days ate^ — 

be detected in the unne after 9 days It j / falciparum, ejerting 

tions tilth Pacific, Asian, Amencan and also /ffeenve suppressant 

a highly selecnve action on the pre erythrocyte fonm and is ,^“tment of oiert 

for BT malana when given in appropnate dosage For ^ 

attacks of M T , B T or quartan malaria in semi-immune objects mro 

such as labour forces and rural c^";^5!Lfmentiholdd Juse a m.ni®J 

niU usuaUy suffice to produce clinical cute Such treatment suoui j^factoiy 

degree of mtetferenci tilth premnnity, b readily earned out and is 

"”^ratiittacks of B T malana m non immuncs are ohmrfl) oured MU^ 
of proguanil but relapses generally follow later With lb' mg 
cure m adults, 100 mg '"d '0 mg dunng thu 

pentaqume base, is given thnee daily for 12 days Bed rest is ^ course 

?teatment. If this is not feasible and relapses arc '"oblKome, M aUero O 
IS 100 mg of proguanil ihnce daily for 10 davs, foUotved by a single do 
of proguanil on the same day each wceh for 1 year of overt 

Variable results have been obuined m the proguanil f „ of 

attacks in non immuncs in different countnes, and the *c^^ntiacbl a« ^ 
drug appears to vary considerably with different strains of P ” glower m 

to radical cure rate For this reason, and because the clinical niepa 

M T , B T and quartan malana than with other schizonticides like qu^ . 
crine or chloroquine, it appears advisable to reinforce proguanil with yjient 

chloroquine for the first <ky or two of treatment A 10 ^y daJv 

with proguanil, 02 g thnee daily, reii^orccd with 03 g of ShuK 

on the first day of ueatment only, has been advocated by CoveU, Nichoi ^ ^ 

on the grounds that there is a rapid clinical response, absence ot gjjaiii 

3 monthly penod and stcnlisaUon of gametocytes In strains, such as the L,ag 
which are less susceptible to the schizontiadal action of proguand it is - in 

radical cure of the overt attack should be attained, this is “P^'naUy nec^^/^^ 
malanous areas where proguand prophylaxis is m force for otherwise ^des 

attacks may be wrongly attnbuted to fresh infcrtions when they are really 
cences of the onginal infecuon m which parasitaama had persisted in a subnucr 
density after the ongmal clmical symptoms had temporardy disappeared 

Proguand does not destroy M T or B T gametocytes m the human cam 
It prevents the development of the sexual cycle in the stomach of the effect 

provided it is present in the imbibed blood — even m rmnute quantity “ -efstst 
IS evident v\'ilhin 3 hours of adrrarostenng 0 IS g to a human earner, and P aje 
after the blood concentration is too low to be estimated Toxic manifestau ^ 
very rare with the ordinary therapeutic dosage, with larger doses such as . 
twnce daily epigastnc discomfort, vomiung and diarrhoa are occasionally no _gjj 
iransicnt hatmatuna has been very rarely recorded Large doses should be B 
w^lh a copious draught of water after food 
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General treatment — Rest m bed is essential during the febnie penod, and is 
adsisable for 3 dzys after the temperature reaches normal, or longer m cases \Mth 
pnmary M T fever A suitable aperient, such as magnesium or sodium sulphate, 
IS administered at the onset of fever and should be repeated if necessary During an 
attack of ague, hot dnnks and plenty of blankets are necessary m the cold stage 
Cold dnnks, an ice cap and an aspinn-phenacetin mixture decrease discomfort in 
the hot stage When the temperature exceeds 104® F tepid sponging js indicated 
Drinks should be sweetened w*ith sugar (4 oz daily) In the sweating stage, hot 
dnnks are indicated, and bedclothes and pyjamas require changing During conval- 
escence, a well-bidanced diet is essential A tonic pill containing iron (Fern sulph 
gr. 3) IS advisable tlince daily <5hould there be anremia, and, if it be severe, blood 
transfusion wall accelerate convalescence. When malaria is the cause of an'emia, 
administration of antimalanal drugs is followed by a specific reticulocytosis reaching 
a maximum some 7 to 10 days later and, provided that the diet is well balanced and 
adequate m vitamms and blood-forming constituents, blood regeneration is generally 
rapid 

Treatment of ordinary overt attacks — ^As described above there is a choice of 
several different courses of treatment with quinine, mepaenne, chloroquine or pro- 
guaml , any one of these generally produces clinical cure of overt attacks of M T , 
B T or quartan malana Intensive quinine treatment (gr 30 daily) if continued 
for 3 weeks generally results m the radical cure of pnmary malignant tertian malana 
The use of qumme therapeutically m chronic recurrent or latent malignant tertian 
malana is questionable owong to the possible precipitation of blackwater fever The 
highest proportion of radical cures m M T malana is probably obtained by intensive 
treatment with chloroquine or mepaenne , with mepaenne at least the duration as 
well as the mtensity of drug administration is important Though proguanil is effec- 
tive in the radical cure of some strams of M T malana (New Guinea stram) it fails 
with others (Lagos strain) , for reasons already stated when treating overt M T 
mahna with progutnil it is better to combine it with mepaenne in the initial stages 
For the radical cure of B T malana it is advisable to give one of the 8 ammo 
quinoline compounds like pamaquin or primaquine with quinine or proguanil The 
usual course advocated consists of qumme sulphate (gr 10) with 0 008 to 0 010 g 
pamaquin base thnee daily after food for 10 days (Smton) Each standard tablet 
contains either 0 018 or 0 023 g pamaqum naphthoate (0 008 or 0 010 g base 
respectively), 3 are admimstered daily Pnmaqume is said to be somewhat less 
toxic than jiimaquin and a combination of qumme hydrochloride (gr 10), t d s , 
and pnmaqume base ftotal daily dose of 0 015 g) daily for 10 dajs gives excellent 
results Patients should be kept in bed under stnet medical supervision dunng such 
treatment The dosage with children should be reduced m accordance wath age and 
body-weight 

Treatment of acute pemtaous malana — In all cases of hypennfection or with 
clinical mamfestaUons suggestmg acute pernicious malana or where a patient is 
vomiting excessively or cannot swallow, intravenous injections of qumme bihydro 
chloride (0 3 g ) should be given without delay These injections can be repeated 
in 4 to 6 hours’ time if necessary. As soon as possible the oral adramistration of 
qumme, mepaerme, chloroquine or proguanil in appropriate dosage should be 
commenced 

Intravenous qumme therapy is often a life savmg procedure The mjection con- 
sists of gr 10 of quinine bihydrochlonde in 10 ml or more of isotomc saline solu- 
tion ^Precautions to be observ ed are (1) sterility of the solution, (2) adequate dilution 
and (3) slow injection At least 3 minutes should be taken, the reason being that 
too rapid injection may lead tolowenng of blood pressure and occasionally to coSapse 
Adrenaline, however should never be employed with the idea of preventmg a fall in 
blood pressure 
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Aseptic venous tliroraboscs not fatal''iMol« 

Inhydrochlonde but they are harmless and call t t 

Mere recorded in many thousands of intravenous *''1'='^*“?® reserved for those 

n NeTcumea Intramuscular injections of q"'™ „ ,’^°““iXefe«.ve then 
casV; m Mhich It ,s impossible to use may result in 
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inject, oV m a doiage of 0 3 g and 0 375 g use are iUlar to tU 

repeated in 6 hours nhere necessity Indications for their medication mth 

for intravenous quinine therapj , they shoiild be rcp'aee 7 “ y ^ ,e,al dosage 
mepaenne or one of the other schizonticidal ^24 jiours of treatment 
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The chief precipitating factor is the administration of quinine to a patient suffering 
from an ordinarj' attack of malaria fever. Mepacrine and proguanil appear to have 
less tendency to precipitate blackvater fever than quinine, possibly because they 
more frequently produce radical cure of M.T. infections. Where hremoglobinuria 
follo\vs pamaquin administration, there is generally an associated methremoglobin- 

S thxmia ; under such circumstances the condition is really one of pamaquin hremo- 
abinuria due to idiosyncrasy or h)’persensitivity to the drug. 

At the onset of the attack blood examination may reveal parasites of P, falciparum, 
■while in others P. vivax, P. malaria: or P. ovale may be found ; even so, the available 
evidence entirely supports the view that to develop true bladcwater fever a patient 
must be suffering from a latent or an overt infection with P. falciparum. 

Various theories, none of them very convincing, have been put forward to explain 
the hsemolysis. Some have ascribed it to a biological haemolysin, and others think 
it may have an anaphylactic origin. Recently it has been suggested that red cells, 
modified by the malaria parasite and the administration of an antimalaria drug, 
form an autoantigen; this stimulates the formation of an autohsmolysin w’hich 
causes intravascular hromolysis (Gear). Prehiemolytic swelling of the corpuscle has 
been demonstrated in attada of hjemoglobinuria induced experimentally by gi\dng 
quinine to a patient of blackwater fever diathesis suffering from M.T. malaria ; after 
cure by mepacrine quinine administration no longer produced hiemoglobinuria. 

Pathology . — Morhid anatomy . — ^The skin is jaundiced, the blood watery and the 
serum sometimes tinged with hemoglobin. The liver is enlarged and soft, the bile 
thick and tarry, the spleen big and its pulp almost diffluent, and the kidneys are dark, 
swollen and congested. Microscopically, hsEmosiderin is found in the liver and 
spleen, in which malarial pigment (hrematin) may also be evident. Eosinophilic 
CTanular debris blocks a variable proportion of the renal tubules, and there is toxic 
degeneration and desquamation of the cells of the convoluted tubules. There is 
cloudy swelling and necrosis of liver cells, especially in the centre of the lobule, 
while malarial pigment may be found in Kupffer's cells. 

Clinical pathology . — Malarial parasites, which are present in blood smears at the 
beginning of the attack, generally disappear after 24 hours, and are not demonstrable 
at nccrops}'. The urine shoe's albumin, oxyhtemoglobin and urobilin in excess ; 
mcthaimoglobm is generally also demonstrable, especially in acid urine. Bile is 
pr^ent only in the more severe cases, and ketones may also appear. The character- 
istic scdimetit consists of brovvn granufar debris ana* granular casts. Red bfood 
corpuscles arc scanty or absent. 

The plasma contains haimoglobin and later mcthEmalburain. Hyperbilirubin- 
amia is characteristic. The blood urea is markedly raised. 

Renal failure depends on several factors, chief of which is decreased glomerular 
filtration. According to Mnegraith and others, tissue anoxia suffices to explain the 
tubular lesions, while reduedon or absence of glomerular filtration leads to decreased 
urinar)' flow and anuria. Severe intravascular haimob’sis results in shock and reflex 
spasm of the intrarenal vessels ; cortical ischannia follows, the glomeruli which are 
normally responsible for water secreUon arc by-passed and oliguna and anuria result. 
In other cases polyuria is marked; here interference with glomeruli responsible for 
water secrcUon must be slight and the high blood urea wnicli is present results in 
increased diuresis if the fluid intake be adequate. W’herc anuria results, renal acidosis 
dev clops ; this is associated with lowering of the COg combining pou er of the plasma, 
a decrease in scrum calcium and an increase in the blood phosphorus. Anrcmia is 
frequently profound, and in severe cases 50 per cent, of the corpuscles may be de- 
strojed overnight. A study of the excredon curves of urinary htemoglobin shows 
that several disdnet Intravascular hwmolyscs may occur. 

Pcsults of httmoglobin dis{ntegrat{on4 — ^Hemoglobinuria ensues whenever the 
concentration of the extra-corpuscular liamoglobin exceeds the renal threshold. It 
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the temperature may contmue for some time, post-hiemoglobinunc fever is common, 
and icterus and anasrma are well marked 

Complications — Complications include anuna, post-hsmoglobinunc fe\er, 
anaemia, retinal hremorrhages, biliary colic, pigment calculi and choleqstitis 

Course and Prognosis. — ^About 10 per cent of cases relapse during the course 
of an attack (Ross) Convalescence may be prolonged, owing to anxmia and transient 
renal dysfunction, but there is no evidence that chronic nephntis results The out- 
look depends to a considerable ejrtent on the rapidity of the haemolysis and the quan- 
tity of corpuscles destroyed The mortality rate vanes from 15 to 40 per cent , and 
though some cases are probably doomed from the onset, in others modem therapy 
and good nursing favourably influence the course of the illness Thus, m a recent 
senes receiving large blood transfusions and alkaline medication the mortality was 
only 15 0 per cent Unfavourable features include rapidly increasmg jaundice, grave 
ansemia, severe hiccough, anuna and hyperpyrexia 

Treatment — ^Prophv lactic — The prophylaxis of blackwater fever is the cure 
of M T malana As a result of measures designed to cure M T infections m troops 
m New Guinea, the incidence of blackwater was reduced to less than 1 per 3,000 
cases of malana In malana patients m whom there is a previous history of black- 
water fever, abundant fluid with atrates should be given and qumme avoided, 
proguanil, chloroquine or mepaenne should be substituted in treating overt attacks 

CURATTVE — ^In most cases of blackwater fever parasites arc not plentiful and 
rapidly disappear from the blood, and therefore specific drug treatment can generally 
be postponed until convalescence If, however, hsmoglobmuna follows intravenous 
qumme iniections for hypennfection, antimalanal drug therapy must be continued, 
and abundant fluid and alkalis administered In the ^sence of knowledge concern- 
ing the rational control of hcemoljsis m blackwater fever, tlie therapeutic indications 
arc to combat aniemia and heart failure on the one hand, and renal acidosis and 
urtsmia on the other, for these are the chtef causes of death Measures directed to 
these ends include absolute rest m bed, fluids by different routes, administration of 
alkalis and blood transfusion 

Blackwater fever patients should not be moved unless it is impossible for them to 
be treated where they are Careful nursing is most important, and the patient should 
be kept recumbent throughout the illness In collapsed cases wnth low blood pressure, 
earl} blood transfusion, warmth and elevation of the foot of the bed are advisable 
The diet should consist of bland fluids, fruit juices and sweetened drmks , later, milk, 
fruit jellies, junket and Bengcr’s arc allowed Copious fluids are given by mouth , 
they should contain suffiaent sodium bicarbonate or potassium atrate to combat 
aadosis and alkahnise the unne Once established, the alkalme reaction should be 
maintained until hxmoglobinuna has ceased, prov ided symptoms indicativ e of alka- 
losis, such as muscular cramps, tetany and Trousseau’s sign do not supervene Rarely 
alkalosis may develop while the unne is still acid in reaction, estimations of the 
phsma bicarbonate afford valuable data m this regard and should be earned out 
when practicable Mnegraith and Havard consider Aat if an aad unne persists after 
20 g of alkah have been given m the 24 hours no further alkali should be 
administered 

If vomiting proves troublesome, gastnc lavage mav be practised and fluids con- 
taining alkalis and glucose arc given intravenously In cases m which Uic unne is 
aad in reaction, 1 pint of bicarbonate of soda (150 grams to 1 pint) may be immedi- 
ately injected intravenously This solution should be stenhsed by filtration or by 
adding the w cighed bicarbonate to cooling boiled water, since boiling is liable partially 
to convert it into the toxic carbonate Alternatively 10 ml of a saturated solution 
of ^odmm bicarbonate and 10 ml of sodium lactate (four molar) may be injected , 
the latter exerts a more dclavcd and sustained effect than docs the more rapidlv acting 
Incarbonatc Such injections may be repeated as required 
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It is always important to prevent dehydration, assist the heart and mainton a 
good unnary output. For this purpose a stenle solution of 5 per cent, glucose should 
be given intravenously when required, either intermittently or by continuous dnp; 
as much as 2000 mJ. may be administered in 24 hours when fluid is not being taten 
satisfactorily per os. , . j 

Blood transfusion is the best means of combatmg ansemia, anoxsmia ana circu- 
latory failure, and it also probably assists in aimbating renal failure by increasing 
glomerular filtration pressure. Up to 2 pints may be given intermittently m requir , 
or better still, a reasonable blood count can be maintained by continuous 
drip administration. When the hxmolysis is sc%cre and prolonged, or when 
hsmoglobinuna is of intermittent type, many pints of blood may be nece^rj’* 
the polyunc type, blood transfusion is a life-saving procedure but its effect in 
anuric type is more uncertain, the renal damage often proving irreversible despi 
all treatment. One reason for this is that blood transfusion is not undertaken car y 
enough, t e. at the onset of the shock and circulatory failure which accompanies any 
severe intravascular haemolysis. ^ ^ • a fi d 

Treatment of anuria is largely conservative. Diuretics arc ineffective A 
intake-output record must be kept, included in which should be all fluids admimstc 
parenterally. The latter should be limited to produce a slightly posithe fluid baianc , 
otherwise the patient may become waterlogged and develop pulmonary edema. 

Institution of the Borst and Bull * regime consisting of the mtra-^tric 
tration of a litre of 40 per cent glucose in arachis oil and gum acacia given 
plus a volume of water equivalent to fluid lost may be worth a trial. The ^ 

m the anunc patient is bad, but most unexpected recovery may occur, followed DJ 
short period of polyuria, and the passage of unconcentrated urme. _ u d hr 
ConvaleseeMe.-^nce hsmolysis Im ceased, marked reiiculocytosis, followed ; 
rapid blood restoration, proceeds automatically in the well-fed European ; 
adequate dosage is indicated in convalescence, and liver extract or Martnite 
prove necessary in peasant populations living on diets deficient in good animal protein^ 
in all cases blood transfusions are advisable if the rate of blood regeneration ^ 
satisfactory. 

As mepacrine, chloroquine and proguanil appear to have less tendency to 
blackwatcr attacks than quinine or pamaquin, a full course should be given 
one or other of these drugs dunng convalescence with the object of attaining radical 
cure. 


LEISHMANIASIS 

Leishmaniasis is the term applied to a group of diseases caused by 
the genus Leishmania. Some of these arc general infections, others are 
the first, there is kala-azat due to Lashmama dmovani (Laveran and Mesnil, 
and infantile or Mediterranean kala-azar, caused by L. infantum (NicoUe, 

Both morphologically and serologically they appear to be the same parasite, and th^ 
seems to be little reason for separating them. Both Mediterranean and Sud^^, 
kala-azar, howeier, are much more difficult to cure than the Indian type. Onen^ 
sore, due to L. tropica (\Vnght, 1903), and American dermal leishmaniasis, due 
A. bra^hensu (Vianna. 1911), are generally regarded as distinct species, belonging 
the second group 


RALA-AZAR 

Definition.— Kala-azar, or black fever, » a specific disease associated with enlarge 
tnent of the spleen and liver, anemia, great emaciation and irregular fever of loo* 

* fjonert, 1953, II, 791 
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duration, caused by the proto 2 oon L. donovani, present in the blood and reticulo- 
endothelial cell system. 

iEtloIogy. — The disease has definite geographical limitations, being commonest 
in India, Assam and the Mediterranean littoral, 90 per cent, of these cases occurring 
in children ; it is also found in China, Indo-China, the Sudan, Abyssinia, Russian 
Turkestan and Mesopotamia. Natives appear more susceptible than Europeans, 
probably ovdng to different habits of life. In Assam \'illages the introduction of an 
infected case generally precedes other cases, and often it appears to be a house infec- 
tion (Rogers). Children and young adults are specially liable, and males appear 
more susceptible than females. In the Mediterranean area very young children and 
dogs suffer from kala-azar, whereas in India and Nortli China the disease occurs in 
older people and rarely in dogs. 

The non-flagellate stage of the parasite is a small oval body, 2 to 5^ long by 
1 to 2p broad, containing (1) a large round laterally placed nucleus (macronucleus 
or trophonucleus), staining bright red with Roroanowsky’s stain ; and (2) a kineto- 
plast (raicronucleus, centrosome) which is usually rod-shaped, stains a deep reddish- 
purple and has one end pointing toward the nucleus. It can be cultivated on rabbit- 
blood agar (N.N.N. medium) if grown for 2 to 3 weeks at room temperature (72® 
to 77® F.), provided the culture material has not been contaminated. During growth, 
Leishmania bodies develop into leptomonads measuring up to 24/i in length, with 
a flagellum and centrosome at one end and a central macronucleus. 

Tills flagellate represents the stage attained in the insect vector — i.e. some sand-fly 
of the genus PhUbotomus. If after an infective feed on blood containing L. donovant, 
the sand-flies ^PhUbotomus argentipes) are nourished on raisins and not on blood, the 
flagellates rapidly multiply and fill the anterior portion of the stomach, block the 
pharynx and extend foniard to the buccal cavity and mouth parts. Blocked sand- 
flies cannot ingest blood, and in an effort to do so discharge flagellates into the skin. 
Highly successful e.xperimental transmission to mice, hamsters and man has recently 
been reported by Sw'aminath, Shortt and Anderson using blocked sand-flies, and 
the problem of kala-azar transmission has at last been finally solved. The chief 
vectors are P. argentipes in India, P, pemiciosus in the Mediterranean area, and P. 
chinensis in North China, Though viable L. donovani may be discharged from ulcers 
in the intestine, naso-phar>'nx or bladder of a kala-azar patient, it is most unlikely 
that man ever becomes infected except by sand-flies. 

Pathology. — Leishman-Dono\’an bodies multiply by fission, and are found 
crow'ded together in endothelial cells of the blood vessels and lymphatics, especially 
those of the spleen, liver, bone marrow and skin. They are also found in the mono- 
nuclear and polymorphonuclear leucocytes in the blood. At necropsy emaciation is 
marked, the spleen and liver are generally enlarged, while dropsical effusions and 
intestinal ulceration may occur. The spleen is at first soft, pulpy and friable, and 
later it becomes hard and fibrous; the capsule is thickened, and perisplenitis and 
infarcts may also be found. The liver is firm and friable, the capsule is thickened, 
and fatt)’ degeneration and a nutmeg appearance are common ; cirrhosis may even- 
tually result. The bone-marrow is generally red and soft, showing a decrease of fat. 
The mesenteric glands are often enlarged, presenting a central necrosis. The heart 
is dilated and flabby, while the entero-colon may show’ superficial or deep ulcerations ; 
the latter at least are of dysenteric origin. 

Symptoms. — ^Thc incubation period is probably from 1 to 4 months, but cases 
may occur 1^ years after exposure. The onset may be sudden, with fever simulating 
malaria or typhoid, or insidious. Often in febrile cases the diagnosis is not made 
until relapses occur and the more classical fctitures of the disease develop. These 
may be classified as follows ; (1) Irregular, remittent or intermittent pyrexia, which, 
though not necessarily high, is characteristic. Periods of apjTexia spontaneously 
develop, and may lead to confusion with Malta fever. A double daily rise may occur 
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The formol-gel or aldehyde test of Napier is of considerable value m the diagnosis 
of kala-azar, especially when the result is positive and associated with a leucopenia 
The test is performed by addmg 1 drop of commercial formalin (30 per cent formalde- 
hyde) to 1 ml of clear serum, which is immediately shaken and left at room terape.ra- 
ture When the reaction is positive the serum immediately becomes visad, and 
withm 1 or 2 minutes assumes a whitish opalescent appearance and sets so that the 
tube can be inverted without spilling In from 3 to 20 minutes it forms a solid opaque 
coagulum like the white of a hard-boiled egg For the first 3 months the reaction is 
of doubtful value, but after this it is generally positive 

Kala-azar has to be differentiated from the febrile splenomegalies of the tropics, 
especially chrome malana, undulant fever and entenc fever, schistosomiasis, Banh’s 
disease and leukiemia must also be considered, and owing to the danger of hsmor- 
rhage m the latter disease splenic puncture should never be undertaken until blood 
examination has excluded it In cWdhood Mediterranean kala azar has to be differ- 
entiated from Cooley’s amemia, commonly found m Greece, von Jaksch’s ansnua 
and acholuric jaundice 

Course and Prognosis — Bentley showed in the Assam epidemics, prior to the 
introduction of antimony, that the disease lasted 1 to 2 years m chronic cases The 
mortality rate, if untreated, is about 90 per cent Intercurrent disease, severe intestinal 
symptoms and cirrhosis with ascites are of grave significance Modern therapy 
generally results in recovery, provided the condition is not too advanced and inter- 
current disease absent 

Treatment — Prophylactic — Segregation and treatment of the sick, and 
abandonment of infected houses and rebuilding at distances not less than 300 yards 
have been effective in India Destruction of the sand fly vector by spraying its 
breeding-places with DDT is indicated For other measures, see phlebotorous 
fever (p 189) 

Curative — The patient is put to bed on a milk or light diet adequate m vitamins 
Intercurrent disease and complications should receive appropriate treatment Three 
groups of specific drugs are known, namel}, the tnvalent antimony compounds, the 
pcnta^alent antimony compounds and certain aromatic diamidines introduced by 
Yorkc and Ewns The effects of specific drug treatment are to reduce the tempera- 
ture to normal, decrease the splenomegaly and hepatomegaly, increase body weight 
and restore the leucocytes to normal numbers Cure is indicated by an absence of 
c\inica\ symptoms 5or b months, a negative aldehyde test, nn increase m serum albunun 
associated with a decrease m total globulin involving the euglobulm fraction and a 
permanent disappearance of parasites 

(1) Tnvalent antimony compounds — Antimony potassium tartrate or antimony 
sodium tartrate are administered mtra\cnously, as described m the section on schisto- 
somiasis (p 321), the only difference being that a longer course totallmg some gr 40 
to 60 IS required 

(2) Pentavalent antimony compounds — ^These ha\e replaced the tn\’alent antimon> 
dcn\atnes o\\i''g to thcir more rapid action, reduced toxicity and superior parasiticidal 
action They include Ncostam, UrcasUbamine, Neostibosan and Pentostam The 
adult dosage of the first two is 0 1 g initially, 0 2 g as a second dose and 0 2a g 
for each subsequent injection In the case of Neostibosan an initial dose of 0 2 g . 
with subsequent doses of 0 3 g is advised Debilitated patients require small doses, 
while children, although tolerating proportionally larger doses than adults should 
rcccnc smaller initial doses The length of the course vanes from 10 to 15 daily 
injections Toxic features include nausea, vomiting, giddiness and more rarcl\ diar- 
rhrea hepatitis and jaundice, and an an3ph}laxis like syndrome characterised by 
urticana, puffiness of the face and cardto vascular collapse The response rf Indian 
and Chinese kala-azar to Neostibtwan is m most instances highl> satisfactory, but 
Mediterranean kala azar requires, at least three times as much of the drug to effect 
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a cure. Sudanese kala-azar is even more refractory, and complications, such as 
intractable diarrhcea, hemorrhages, cancrum oris and lobar pneumonia, arc particu- 
larly prone to develop, 

Pentostam (sodium stiboglucate) contains 100 mg. of pentavalent antimony pc 
ml., and the normal adult course of treatment consists of 6 to 10 injections ot 
mi. each. It can be given either intramuscularly or intravenously without undesir- 
able local or systemic effects. The response to the drug is generally rapid, the tempera- 
ture falling within 4 days. In India and China the recovery rate has been high, 
in Mediterranean infantile kala-azar and Sudanese kala-azar it is reported to 


effective. 

(3) Aromatic diamidines . — Stilbamidine has been used effectively in different types 
of kala-azar but its use has now been abandoned owing to the incidence of sever 
toxic implications, such as delayed acute yellow atrophy of the liver and 
nuclear degeneration, especially involving the 5th cranial nerve. It has been 
by pentamidine iscthionate (given in doses of 2 to 4 mg. per kg. body_ weight), 
appears to be effective therapeutically in kala-azar without producing undesira 
toxic features ; it should be specially useful for cases which are antimony * 

The course of treatment is similar to that advised for trypanosomiasis (see p. 273) 


AMERICAN DERMAL LEISHMANIASIS 
Synonyms. — Espundia; Uta; PiaoBois; Pian Cayenne; ForcstYaws; Bosch 
Yaws; Bubas Brazihana. ... j •nir 

Definition,— An infective granuloma due to Leishmania brazilienuT, producing 
cutaneous nodules and ulcers on exposed surfaces; the buccal and nasal mucou 
membranes may be extensively involved, and also the lymph glands and lymphatics. 

^tlolo^y.— The disease is found in South and Central America with the excep- 
tion of Chile. It is specially frequent amongst wood-cutters and people living m 
forests. Sand-flies arc almost ccrumly the transmitting agent. Morphologically, 
L. braziliensis is similar to L. tropica, but differs in the fact that it involves mucous 
membranes in 10 to 20 per cent, of cases in addition to the skin. 

Symptoms. — ^Thc incubation period is about 2 months. The lesion originates 
as an itching papule, which may develop into a blind nodule or may ulcerate, producing 
fungoid granulations. In 10 to 20 per cent, of cases, ulcers appear at the margins ot 
the mouth and nose, often subsequently involving Uieir mucous surfaces, the larynx 
and nasal septum. Fever, joint pains and bronchitic sjmptoms now appear, but 
many years mny elapse before the patient succumbs to intercurrent disease or cachexia. 

Diagnosis.— -Dcmonsiration of the parasites, either in scrapings from the spr^U' 
ing margin of the ulcer or by culture, completes the diagnosis. Syphilis, rodent 
ulcer, leprosy and tuberculosis closely resemble the destructive form of L. brazthenM, 
which, however, never involv'cs bone. 

Frognosis.— This is only dangerous to life if the mucous membranes be imobed 
(10 to 20 per cent.). If untreated, such patients die of intercurrent disease 
pneumonia. 

Treatment. — In South America the tnvalcnt antimony compounds, such ^ 
tartnr-cmctic and slibophcn (Nco-antimosan ; Fuadin), appear to be preferred to the 
pentavalent antimony compounds. Otherwise the treatment is similar to that out- 
lined for kaU-azar and oriental sore. 


ORIENTAL SORB 

J”"', Bagliiid Button; Delhi Boil; Biskra Buiw"! 
A.likiiuj hore ; renJeh Sore ; Bouton d'Onent. 

llclminon.-An intcctnc granuloma ot the akin anj suliauancous tissues caused 
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by L iroptca producing either a “dry” t>pe of chronic papular lesion witli late 
ulceration, or a “ moist ’ type of papular lesion tvith early ulceration 

iEtiologj — Cutaneous leishmaniasis is common in Mesopotamia, Arabia, Persia, 
Central Asia (Russian Turkestan), North-West Pronuer of India, Asia Minor, 
Northern Africa, Egypt, the Sudan, Nigena, Spain, Italy and Greece 

The “ dr> ” type is urban in distribution occurring m cities like Baghdad, Delhi 
and Lahore Practically nothing is known regarding its resen oir hosts, though, 
wherever it occurs, sand flies {P papataat and P sargenii) are common The remark- 
able development into virulent flagellates occumng in the mid gut and extending 
fon’. ird into the proboscis after feeding them on oriental sores indicates that these 
insects are transmitters The disease has also been transmitted by rubbing into the 
exconated skin a salme extract of crushed P papaiastt sent from an endemic area 
The disease is auto moculable, but not through the unbroken skin It is possible 
that occasionally it may be transmitted by personal contact ivith an infected case 
Dogs, cats, guinea pigs and mice are susceptible 

The “ moist " type is rural, occurring in open or desert country In hliddle 
Asia the endemic foci are rural settlements adjoinmg the desert , here desert sand- 
flies (P caucasiais and P papatasn) breed exclusivel} m the burrow's of wild rodents 
(gerbiL), which often have sores on their ears due to L tropica It has been con- 
clusively proved that these infected gerbils serve as reservoir hosts for cutaneous 
leishmaniasis of ** moist ” type which is transmitted to man by sand flies breeding m 
the burrow s of these rodents 

Pathology — Infective granulomata are produced, sections showing atrophy of 
the epidermis infiltration of the conum and its papillie with lymphocytes, plasma 
cells and macrophage endothelial cells containing L iroptca If the nodule ulcerates 
secondary bactcnal infection ensues destructive and degenerative changes pre 
dominate, and leishmania become scant} Prom tlie histo pathological viewpoint 
acute and chronic onenta! sores differ in the intensity and degree of the inflammatory 
process In secondary lesions appearing later, the infiltration has a tuberculoid 
structure with ftw or no parasites, while the keloid type may show epithelial cell 
nests Unlike the American form the mucous membranes are rarclj involved 

Symptoms — ^The incubation period for the '* drj ” type vvath late ulceration 
IS 2 to 6 months Ihc lesion commences as a small red papule which graduall} 
enlarges softens and becomes purplish, glazed and scaly, being surrounded by n 
narrow dull red zone of inflammation This may remain as a sort of blind boil for 
a }ear or more before disappearing, or, cspcaall) if injured, it may become covered 
with a }cllo\v crust and ulcerate in 3 or 4 months the ulcer having well defined 
rounded edges and a granulation tissue base exuding tlim pus Under these circum- 
stances there may be some enlargement of the neighbounng Ijinph glands (10 per 
cent ) The sores maj be single or multiple, as many as 35 hav-ing been recorded 
and are common over exposed parts, espcaally the hands, wnst, forearms, cars nose, 
face, feet and legs Parasites arc numerous m these lesions, and the virulence to mice 
IS low 

The " moist ” form has a short incubation period of 1 to 6 weeks, and rapidlj 
ulc-rates. m 1 to 2 vv ecks L}*mphangitis is common (70 per cent ) secondarj bactenal 
infection frcquentlv occurring Parasites arc scant} and the varulcncc for mice is 
ht^h 1 he duration of the lesions is less than 6 months 

Since infection or recover} from one form docs not confer immunit} to the other. 
It IS probable that the two t}'pcs of lesions are dependent on infection wiUi different 
•’trams of I iroptca 

Various other forms of dermal leishmaniasis due to L tropica have been descnbi.d 
llic} include (1) small firm discrete nodules occumng in the course of the Ivmph 
atics, (2) vvartv or papillomatous outgrowths which ma} resolve or ulcerate, (3) 
lupus like nodules which mav miplicatc the cheeJ and (4) a keloid form chanicten*ed 



mFrcTloos diseases 

by raised, Bhmy soft massesof infiltrated Uss«ecoveredbypmk.shskm which gtaduay 

-tiag.l'o^rrdependent on f— ■"S,‘enhK loLfaCrd 
has occSrrcd, the skin at the edge ^ obtamed inoculated on to 

to dry, punctured with a glass pipette, “ erowth Direct microscopical 

SarnatmfrhisSorshr^^^^ 

nnd^X- Cl J^iancefTm^ S^S^K^a^^-hich the patient generaUy 
^"tS™“oPHVLA™c-Sand flies and their breeding grounds should be 

eradicated (See phlebotomus fever, p hot boracic fomcnta 

Curative —In cases which have been serandarily intettcu, n 
tions or antiseptic dressings should be applied rases in which the secondary 

separate Sulphonamides or peniciUin may '>'= ’’'M'i,'" “f ^ carbon dioxide snow, 
infection is difficult to clear up Such forms ^trratment ^ 

radiotherapy, radium, ainc ionisation and diathermy are useful -joargol or 

tions of ointments containing methylene blue ™ 2 containing berbenne 

Rivanol Good results have been claimed for Orisol ointment con 
sulphate, and dithranol (Derobin, Cignolin) P”"'’ advise infilw"”'' 

and stnctly confined to the ulcer surface Russian investigatore a ^cpjenne 
with 5 per cent mepaenne injected at several points . later a 10 per cent m P 

°'""s laieXlr advocates Neosubosan or Pentostam is also worthy of trul 
when multjplc lesions are present 


TRYPANOSOMIASIS 

A group of diseases caused by flagellate parasites of the htoeno 

Africa man may be infected with T gamtnemeor T r/iodenente, and in South^^^^j 
With T cruzi Trypanosomes also produce disease m animals, the mwi m ^ ^ 

being nagana affertmg horses, dogs, «>««« and wild game in 
6rwc«, whch IS probably identical with T rhodesieme T evamt produces 
T equtperdum dounne, the latter disease being transmitted during coitus 

AFRICAN TRYPANOSOMIASIS 

Synonym —Sleeping sickness , , , , r a ,« caused by 

Definition— rhis disease, transmitted by the bite of tsetse flies, is W 
T eambxense (Dutton, 1902) or T rhodesteme (Stephens and Fantham, gyiar 

initial in\asion by trypanosomes, blood infection ensues with ademus, u 6^ ^ 
remittent fever, rapid pulse, oedema and aremate erythematous rashes , jg 
mentngo encephalitis results with letha^, mental and physical degeneration, i 
shuffling gait, convulsions, coma and death Mild cases, with headache a 
fc\cr, arc common , tectse fly 

iCtiology — The disease is limited geographically to areas where “p-nco. 
abounds and occurs in Western and Central Equatorial Afnca, including the j 
Uganda East Afnca, Rhodesia, Nyasaland, etc Natives and whites are both a 
and children and adults of both sexes prove equally susceptible The tivo 
tr>-pano5omc arc indistinguishable in human blood , they possess a nucleus, a P , 

Dtly situated blepharoplast and a flagellum T rhodesteme is identified by 

blood into white rats, when posienor nudear forms develop , this so 

wiih T gambteme that the test is one of real value in distinguishing these two tryp^ 
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somes Furthermore, T gambiense manifests an uncertain pathogemcity to laboratory 
animals, and is relatively insusceptible to the acUon of normal human serum GIos- 
smiE take up trypanosomes from the blood during biting, these multiply m the gut 
and pass forward via the proventnculus and sall^a^y ducts to the silivary glands, 
where further development ensues Glossmae become infectne in 3 to 7 weeks and 
remain so for life , they bite mamly in the daytime T gambteme, the central African 
type, IS transmitted by G paJpalis and G tachtnotdes , possibly the natural reservoir 
of infection is game, such as the reed and bush buck, etc , encountered near lakes 
and rivers by which these flies live, depositing their larv® m shady, sandy soil Man 
contacts these two riverme species repeatedly at fords, wrashing places, water points 
and in shaded ^^lIages, and as he seel^ water and shade at the time of the daj when 
these tsetse flies are most active, repeated and close proximity wth the fly is assured 
T rhodcstense, on the other hand, is spread by G momtans and G szoynnertom which 
are WTdely distnbuted independently of water The reservoir of infection is the 
infected game of the area Bruce identifies this disease with nagana and regards 
T rhodesiense as identical with T brucet As the pathology and sj-mptomatology 
produced by the two African trypanosomes are similar they may be considered 
togetlier 

Pathology — ^The lymph glands, which are at first swollen, congested and hamor- 
rhagic, later undergo degenerative changes and extensive fibrosis Enlargement of 
the spleen due to lymphoid hyperplasia and proliferation of endothelial cells also 
occurs, while thickemng of the capsule is common In the late stages trypanosomes 
are demonstrable in the intercellular spaces of the bram and cord, the microscopical 
appearances of which resemble those of meningo encephalius and meningo myelitis 
Mott has stressed the resemblance to general paralj-sis, penN'ascular lymphocytic 
infiltrations being mvanable Neuroghal cell overgroivth is also characteristic, and 
diffuse gUal proliferation affects both the white and grey matter m the cord the 
ganglion cells show chromatolysis of their nuclei, most marked m the cerebral cortex 
and endothelial prohferation in the arteries ma> occur 

Symptoms — ^Two phases are recognised (I ) a stage of trypanosome fever 
when the trypanosomes are demonstrable m the blood and gland juice , (II ) tlie 
sleeping sickness stage when the cerebrospinal fluid contains IjTnphocjTes, globulm 
and perhaps trypanosomes The uicubation penod probablj vanes from 1 to 3 
weeks, and occasionally an mtense local reaction follows at the original inoculation 
site In manj respects trypanosomiasis resembles sj^ihilis (I ) Trypanosome fezer — 
Tins is inranably seen in Europeans, but not always in natives Its mam features 
are (1) an irregular remittent or intermittent temperature low m the mornings, 
higher at mght, apyrexial penods may occur, lasting for weeks (2) A low tension, 
rapid pulse of 100 to 120 per minute, which tends to persist despite a fall m the 
temperature (3) An increase in the respiratory rate to 20 or 30 per minute (4) 
Patches of ciranate erythema, m^oU^ng mamlj the trunk (5) Localised puffiness 
and cedema in\olving the feet, legs and face the skin may be dry and irritable 
(6) Polyadenitis enlargement of the postenor cervucal glands (Wmterbottom’s sign) 
is \e:y characteristic , the epitrochlear, axillary, supradavicular and axillary glands 
may also be in\ol\cd , the) are soft, clastic, not tender and do not coalesce or sup 
purate (7) An enlarged spleen which is generally palpable (S) Deep hyperesthesia, 
cspeaally o\cr bones like ^e tibia and mamfesting a definite latent penod (Kerandel s 
sign) Long latent penods of se\eral months (rarelj several years) maj elapse before 
the central nervous system becomes involved and probabl) some cases undergo 
spontaneous cure where the virulence of the tiy^nnosome is low Once the stage of 
steeping sickness has become definitely established, the untreated naticnt rarely 
survives for longer than a vear fll ) S/eeptng sic} ness — In the earliest pltase the 
patient may complain of headache, lack of concentration disinclination for work and 
insomnia, assoaated with loss of weight, cnlaigement of lymphatic glands and slight 
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In the final phase all these symptoms , P ^ flexure-contractions may 

terminate the picture. . „..„,j_^b;d3bovcrepresent3thatencoun- 

The classical picture of sleeping sickness uesenoe ^Recent ins estigauon 

tcred in mens uhere the virulence of Ac t^anosome s h^h -Jbich slight 

has shoun that in both East and West o the 

toxic features, such as headache and “ s™p"oL are usually penodic 

disease. Prolonged observation, hovvevei^, reveals that symp appearance 

and patients are V-ntly tn<%d.aW 

IS often obvious, while early and slight [“9“' (McLetchie). 

rheumatlc-hke pains, loss of strength and for ■nben 

The mildness of the clinical symptom, the^old Coast nearly half 

a group of such cases vvas followed up by virulence which 

of them were dead within 13 months. three eatego'lfi 

niKca eDidcmics- Lester classi6cd strams o( T. gambt^e into .canW 
(1) low vOTlence with high transmissibility producing 

mtertion and rarely proving tryparsamide resistant, (2) medium viml L^jimre, 
nertors)?nproms^S 6 to"l2 months, (3) high viru'lence J r,'rjpat- 

and feebly tmnsmissible, liable to relapse after treatment ^d very resDtant 

tamidc. Fortunately resisunce to sur^nappj^ to be rare. often 

Complications.— Intctcurtent infections bke djscnteiy ana p iridocychu’ 
caUM doth, and abortion and suU-birtlts ate not mfrequent. h** 

“d choroiditis occur, and dunng ttcatment with tryparsamide a careful 

to be made for the onset of optic atrophy. -.c adenitis, should 

Diagnosis.— Irregular fevers, espcaally if associated j „„det such 

arouse luspiclon in patients who have bcen^posed to ,be blood « 

ciicumstanccs laboratory assistance is ravaluable. ^utoaplnUnabon ot tn 
ftcquenlly observed. Trypanosomes imy found m thm “be method 

or .n smears from centnfuged curated blood. Evm more satisfacto^ svvinge, when 
of early gland puncture, provided the gland juicc be aspirated in a dry sym 
87 per ant. of cases with adenitis show trypanosomea P™'!'")- rfnable 

uhiic rats or p»ncs-pigs with blood or emulsified excised gland is cerebrospin^ 
procedure. Lumbar puncture is essenual in later cases; typically the ,b, »d 
fluid, winch U oltcn under increased pressure, shows an increase m py ^ 
lymphocytes, and later in medium-sized and vacuolated mononuclear 
•••t ...1. aieeM Iv^wa. iYSIItlt* of fmm IS tO 100 CClIS OCf CalllTVl. t , . tli.M 
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Treatment — ^Prophylachc — The only permanent method of control is to 
ehmmate man-fly contact wherever possible (Lester) Immediate control is achieved 
by chemotherapy-mass treatments of epidemics Next comes anti-tsetse measures 
such as protective clearance of forest and bush around hkes, rivers, fords and watef- 
points for the rivenne species, and fly destruction by D D T sprayed from the air. 
Finally come administratve measures like concentration of the popuhtion, re settle- 
ment, improved dietary and general welfare 

Personal prophylaxis is important White clothes are advised m tsetse country, 
shorts should not be worn and veils and gloves are used if feasible Where possible 
travelling should be done at night 

Drug prophylaxis is also proving very valuable — especially in mining camp? 
Single injections of suramin (2 g ) give protection for 6 weeks but not 3 month?, 
as was previously thought Pentamidine isethionate, 250 mg , given intramuscularly 
every 4 or 5 months appears to afford regular protection (McLetchie) 

Curative — Mass treatment of epidemics aims at the radical cure of individuid 
sick patients, sterilising the carrier and rendering him physically fit Several specific 
drugs are of proved vSue and the use of two drugs simultaneously is now generally 
advocated owing to synergic action 

(1) Suramin (Antrypol, Payer 205, Germanin) is a complex organic urea com- 
pound, which IS injected intravenously (1 0 g ) at mtervals of 2 or 3 days untd 
a total of 10 0 g have been given It is especially useful in sterilising the blood 
in early cases infected with T gambtense or T mgmeme and has a prolonged prophy- 
lactic action Sometimes toxic effects on the kidneys are found, and when possible 
the unne should be watched for alburrmuna and casts 

(2) Tryparsamide (sodium N-phenylglyaneamide p arsonate) i» given intraven- 
ously at 5 to 7 days’ interval m doses of 20 to 40 mg per kg (1 5 to 3 0 g for an 
adult) until a total dosage of 30 0 g have been administered Children receive rela- 
tively larger doses Tryparsamide is the only safe and effective drug in the advanced 
stages of sleeping sickness where the central nervous system has been involved, but 
owmg to the frequency of resistant strain* and its very moderate trypanocidal activity 
It should be given in conjunction with suramin or pentamidine isethionate for field 
use Untoward symptoms are jaundice, exfoliat ve dermatitis and optic atrophy, the 
onset of which may be indicated by failing sight, contraction of the fields of vision, 
flashes of light, ocular pain, lacnmation and photophobia The greater the changes 
m fhe cerebrospinal fluid, the greater the tendency to optic nerve degeneration , 
more often than not this complication is due to the disease rather than the drug 
Where the nervous system has been involved it is not justifiable to conclude that 
cure has resulted until the cerebrospinal fluid has remained normal for 6 months, 
and when it is found to be abnormal after treatment another course should he 
given 

(3) Pentamidine isethionate is an aromatic diamidme compound which ha? 
marked trypanocidal properties and is valuable in the treatment of early cases of 
T gafnbtcnse It appears to be free from dangerous toxic effects and is non toxiC 
m combination with tryparsamide , from this viewpoint it is most useful when 
patients arc intolerant to suramin It is very valuable as a prophylactic drug and 
appears to have some slight action in cases with involvement of the central nervous 
system The drug is administered parenterally in a 10 per cent solution preferably 
as an intramuscular injection up to 2 to 4 mg per 1 g body weight , local discomfort 
may follow If given mtra\a;nously the patient should receive 3 mg per kg body 
weight for 10 conseentwe dajs , owing to possible depressor effects the patient should 
be recumbent and the injection given slowly, 3 minutes being taken 

Combined ireaiment —Owinq, to synergic action it is advisable for field use to 
give suramin or puntamidme m combination watli tiyparsaraidc A mixture of 0 5 g 
of suramin and 1 5 g of tryparsamide is injected at infcnals of 5 daja Tight 
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mjecuons are given m early cases ^ 

name treatment, and one specially J , . j P 5 7 follow ed by a course 

consists of pentamidine isethionate 150 mg to The first dose of 

of intravenous tryparsainide injecuon 7 ^ course of 5 dosra 

tryparsamide should be 1 0 g 10 doses m advanced 

£l?'’Xten3re’LTbe%-^ 

way and intercurrent disease eliminated 


SOUTH AMEIllCAH TRYPANOSOMIASIS 

Synonyms -Chagas' Disease; Sch.aotnjianosomm^ p, „ 

Definition -A dise^e occurring in ®‘’“±^' 7 .mh occurs both in the 

morphic trypanosome, Trypanosoma mat muscle, brain and bver 

blood and in a Leishmanial stage in the mjmmrdium soma^^^^^^ , 

,$tiology.— The disease, which has been recorded m sever^ ^ 

and South America, affects children and occasionally adults of larce, o\oid, 

13 a short, broad trypanosome (20a long) with a “"^”1 ^ ^rtain reduvitd 

postenorlv situated kmetoplas. Tte S. have L“Sd 

aTb£ 

s'z'ssr-Jsi't.'Siii'fJS™— 

where they undergo division, and from time to time pass back P, is 

Sation r crnai is a natural parasite of opossums and armadillos, and man 
only occasionally and accidentally infected (Swng) heart ■voluntary 

Pathology,i-The Leishmamal forms are found «P““"y ' cellute 
muscles, brain and liver where they ““biply musmg ceU toru«mn,^ ^^^,^„ 
infiltration, hyperplasia of connecuve tissue and fibrosis The central nervou ; 
shows lesions resembling meningo encephalomyehus 7 to 

Symptoms —The incubation period averages about 9 j hv high 

14 dis The acute stage occurs in infants under 1 year and is ^haractens ^ qJ 
fever of continuous type, unilateral conjunctivitis, facial cedema ''hicn rf^pano- 
to the trunk and enlargement of the liver, spleen and lymph^tc glands ^*^10111 
somes are demonstrable in the blood only during the fever typjnent 

cardiac failure or with encepbalo-meningitic symptoms due to . gffect 

The chronic stage may supervene following the acute attack m chuar ’ -jy, 
older children or adults There may be irregular fever, ariasmia, hepatoni^6 
splenomegaly and adenitis, but trypanosomes are only found in the pjc 

temperature be raised and then only with difficulty Many of me ®y^P p-jgnuc 
viously attributed to this stage of the disc^e are now known to be due o . 
goitre with superadded infection with T cruzt Serious disturbances of j 

and neurological manifestauons ■with paralysis may result from local invoiveni 
the myocardium or central nervous system f,mcs th 

Diagnosis —In the early acute stages this is made by finding fpenng 

fresh blood, in stained thick or thm films or in stained films prepared after centm 
5 to 10 ml of citrated blood Occasionally puncture of the voluntary 
reveal the Leishmanial forms Inoculation of guinea pigs is sometimes 
and a reliable complement fixation reaction has been worked out by Macha 
others, using extracts of heavily mfected heart muscle or cultured trypanosomes 
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Prognosis — ^The prognosis m acute cases, especially uhere the central nervous 
S}Stem or heart is in\ol\ed, is grave 

Treatment — Prophylactic — ^Destruction of the reduviid bug \ectors by 
chemical means, fumigation, etc., is necessaiy Better houses and the use of mosquito 
nets are important factors m pre\ enting intection 

Curative — No specific treatment is available, the vanous drugs successful in 
African trypanosomiasis bemg ineffective 


AMCEBIASIS 

1 Intestinal amcebiasis and amcebic dysenterj 

2 Amoebic hepatitis and liver abscess 

Five forms of amoebae may occur m human faeces, namely Entamceha hxstolyiicay 
Entamceha coh, Endohmax nana, Dtentamceba fragtlts and lodamirba butschht Of 
these only the first, Eniamaba histolytica, is known with certainty to be pathogenic 
to man One fatal case of amcebiasis in a Japanese pnsoner-of war was found by 
Demck at necropsy to show amoebic ulceration of the colon and stomach and extensive 
amcebic mvolvement of the lungs and bram Tissue sections all showed dense mfec 
tion with a small amoeba which Wenjon and Hoare could not differentiate m tissue 
section from I butschht Unfortunately this amoeba w-as never studied m the feces 
so Its identit) remains doubtful As it was not B histolytica, the only alteraativ es 
are that it was a new amceba pathogemc to man or that under conditions which are 
not understood, 1 butschln can occasionally become virulently pathogemc and mvade 
human tissues with fatal consequences Dunng the War of 1939-1945 amcebic infec- 
tion was responsible for from 10 to 20 per cent of all cases of dysentery m the tropics, 
subtropics and Middle East, and was speaally severe and prevalent m India and 
Burma The problem created by the return of large numbers of infected troops to 
the United Kingdom was considerable, especially as a number of patients appeared 
to be mfected with a stram or strains of B histolytica which were relatively emetme 
resistant, and amcebic granulomas simulating malignant growths appeared to be no 
longer rare Liver involv ement has always been a frequent complication of amoebic 
infection of the colon, but owing to their clinical importance, intestinal amcebiasis 
and amcebic dysenterj on the one hand and amoebic hepatitis and liver abscess on 
the other will be separatel} considered 

1 INTESTINAL AMCEBIASIS AND AMCEBIC DYSENTERY 
Definition — Amcebic dysentery results from infection of the colon with 
E histolytica (Schaudmn, 1903), and is generally charactensed by an afebnle 
liarrhcca, several voluminous stools contaming browTush mucus and dark red blood 
isually being passed daily Latency is a marked feature, relapses are frequent, while 
imcebic hepatitis and Iiv er abscess not infrequently supervene (p 279) 

.ffitiology — This disease is widelj distributed throughout the tropics and sub- 
ropics, but occasionally occurs in temperate regions Both sexes and all ages are 
[lable, though it is less common in young children E histolytica gains access to 
die body in its cysUc form via the mouth m dnnkmg water or food, especially vege 
tables, contaminated by conv’alescent or contact earners, while flies either directly or 
indirectly may convey the infection The cy’sts pass through the stomach intact, 
after which their walls are dissolved by the pancreatic juice, and the encysted amcebulze 
escape and ultimately invade the colonic mucosa Dunng this stage it is the large, 
activ cly motile, tissue-mv ading amceb'c (20 to 30#* m diameter), contaming ingested 
red blood cells which are present m fajcal mucus, but later, as the lesions become 
quiescent and begin to heal prccystic amicba appear in the e.xcreta, onginatmg 
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“''pathology —After passing into the glands of '‘'^y "“u”mth 

imaclmg amceba: multiply, cause nodules (Wenjon) 


he production o! sligutiy raiseu 3 toxic 

o.tuute...v.e.o.„ inter glandular connective tissues are honucleaf 

gelatinous necrosis is produced, “t®^“en/erm tenules Small 

kucocytcs and occasionally by thrombosis undermined edges 

abscesses form which rupture, producing “Pf "‘‘o submucosa, larger 
The process now extends through the imicularu "“'com m diameter 

bottle neck ulcers sometimes resulting which arc ‘’f’™ jJJ „„ mucus and 

and are filled with mucoid material, cell debris and s„sh IcsioM 

degenerated blood so characteristic of the ammboid j’ be maximum 

Following rupture of the primary ulcer others are mnularly prodnjd ‘b ^ 

involvement being m the emeuro ascending and sigmoid colon which ro y ^^ 
sidcrably thickened, and the rectum Ulceration rarcls “'f does net 
valve, and even in extensive colonic involvement the ‘"''"'“"f.?’” ring of 
generally appear inflamed Frequently ulcers heal with , ulceraM 

mucosa ani thickening on the peritoneal surface, while in » to ,i„ugl,m8 

extends to the muscular layers , adhesions may form, “"‘f jL probabl) 

and perforation may lead to a fatal peritonitis Secondary “‘"^j ILrenoos 
play a prominent r«lc m the development of extensile ulcerative and gang^ 
lesions of this type Tumour-likc amabic granulomas known j„uret 

mvoive the colon being situated especially at the sigmoid, splenic and nepaii 
the rectum, mid-transvcrsc colon and caecum , 332! 

Rectal amcEbomas may present as a wart like mass extending a^ounci i 
margin or internally appear as a firm grey mass with an ulcer crater arc 

dark or reddish brown thin pus containing vegetative E htstolyUca n "‘gmoiilo' 
not demonstrable in the exudate, a snipping removed during proctoscopy or s g 
scopy will enable a diagnosis to be made An amteboma involving the 


radiologically as a constrictive filling delect of the bowel and cunieauj r 
features of colonic obstruction If undiagnosed and operated on witno 
amcebic treatment death may result /mibaty 

Invasion of the mesenteric venules may produce so called hepatitis t 
amoebic abscesses) or solitary or multiple amtebic abscesses of the liver, 
and spleen the chief pathological feature of which is the presence of tissue i 
amabx in their non fibrous necrotic walls , q-jic 

Symptoms — The incubation period vanes from 3 weeks to 3 of 

onset is generally insidious, commenang with an afebrile diarrhoea , oasse^ 

four bulky, fetid stools containing brown mucus and degenerate blood may b^ ’ 
daily Occasionally the onset is acute, as in bacillary dysentery, with 
griping and purging associated with the frequent evacuation of bloody, brown m ^ 
stools containing E hutolyUca , tenesmus occurs if the rectum be mvolved 
condition progresses considerable wei^t is lost the skin may become dry 
brown and anorexia, dyspepsia anxmia of secondary type and a mild neu V 
leucocytosis may develop Examination often reveals thickening and th® 

the colon espeaally of the cxcum and sigmoid Tenderness and enlargement 
liver and abnormal physical signs at the base of the right lung should also be 
for Sigmoidoscopy generally shows the typical amcebic lesions , in the early s 
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small superficial yellowish nodules and petechial hiemorrhages maj be noted, while 
later painless yellow ulcers surrounded by zones of hjperzemia appear, scrapings 
reveal large tissue invading L htstolyttca As a rule the intervening mucosa appears 
normal, but occasionally a generalised proctitis may be observ ed which completel) 
clears up under emetine treatment 

Patients from the tropics may give no history of dysentery yet cysts of E htstolyttca 
are found m the stools In this group recurrent abdominal pain is sometimes com- 
plained of, and physical examination may reveal localised tenderness over the caecum, 
the transv erae colon or the sigmoid Nausea, flatulence and constipation are common, 
and a few complain of dyspepsia and diarrhica Sigmoidoscopy reveals no abnor- 
mality Appendiatis, cholecystitis, gastric or duodenal ulcer, gastritis or diverticuhtis 
may be suspected, yet treatment with emetine-bismuth iodide which generally 
results m the disappearance of c^ts from the faces is not infrequently followed by 
the amelioration of gastro-mtestinal symptoms and imder such circumstances they 
can with reasonable justification be regarded as of amcebic ongin Many other cyst 
earners from the tropics, however, complain of no symptoms whatever, and in the 
absence of a history of dysentery or recurrent diarrhcea it remains uncertain whether 
E histolytica is living on bactena m the lumen of the gut as a harmless commensal, 
or has invaded the bowel wall without producing macroscopic lesions and clinical 
symptoms Such individuals constitute a potential source of danger to the com- 
munity, may dev elop liv er abscess later and are better treated once a definite laboratory 
diagnosis has been made 

Complications — ^Post dysentenc adhesions, retro colic abscess, intestinal hiemor- 
rhage and perforation with pentonitis may result by an extension of the ulcerative 
process Perforations are not infrequently multiple, and are often associated with 
extensive gangrene of the bowel wall The appenduc has been found involved m 
7 per cent of cases Amabic hepatitis and amcebic abscess are frequent complications 
and owing to their clinical importance are separately considered (pp 279 280) More 
rarely, amoebiasis of the lung«, brain, spleen, seminal vesicles and testicles has been 
recorded Amcebic ulceration of the skin and subcutaneous tissues may develop 
around the smus associated with a liver abscess, a colostomy wound or amcebic lesions 
involving the anus Amcebiasis of the urinary tract is generally secondary, a colonic 
or rectal amcebic ulcer involving the bladder or a liver abscess rupturing mto the pelvis 
of the kidney 

Course — -The majonty of cases run a chronic course, and even without specific 
treatment the tendency for amcebic dysentery is to improve temporarily, but relapses 
are frequent and v ery characteristic of the disease Latency is marked, and contact 
earners are frequently encountered who never suffered from dysentery 

Diagnosis — ^The diagnosis is made by finding the large tissue mvading forms 
of E histolytica in the fresh mucus in acute cases, and the precystic forms or cysts 
m the fieces of chronic cases and earners Scrapmgs obtained during sigmoidoscopy 
may reveal amcebs despite previous negative reports on the feces, and in any case of 
doubt mstrumental examination should be earned out Cytologically fewer pus cells 
are present m amcebic exudate than in bacillary dysentery, and Charexjt-Leyden crystals 
also not infrequently occur Radiographic examination after a barium enema elimin- 
ates many other lesions entering mto the differential diagnosis, w hile m distinguishing 
malignant disease, chronic bacillary dysentery, ulcerative colitis, bilharzial and balan- 
tidial ulcerations of tlie colon from chronic amccbiasi^ and amceboma sigmoidoscopy, 
reinforced by laboratory methods of examination, becomes indispensable A comple- 
ment fixation reaction has been perfected by Craig using an alcoholic extract of 
cultures of E htslolyltca as antigen but the test is not yet suited for routine diagnosis 
Prognosis — ilh modem methods of treatment uncomplicated cases of amtebic 
dysentery almost mvamblj recover, and a large proportion are permanently curable 
The prognosis is naturallv more senous where complications like amotboma or liver 
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“c°taken to avoid contamination of vvater were differentiated, 

COEATIVE— Long before amoebic and bacillarj dyscnteiy f ^ alkaloids, 

Mas reignised as effective “^la aTd more <>*" 

emetine, was proved of great value by Rogem ’ “j.de and auremeU®’ 

rrep^m'^ron ” 

avoid clot formation , , have oroduced visceral 

EtncUne is indicated where the ^ the acute 

but' Sosfshoufd be de'creSn debdSted 
Children receive a dose proportional to age, ,s a muscle pouoo 

1 trram and fot those under 6 years 4 gram per day. tmetine tepeatec 

tnl, owing to the cumulative action of the drug, 'If ''^“’j^ptoro md* 

within 2 to 3 weeks Diarrhcsa is commonly induced, and toxic STOP 
r£.a, Srdio.vascular depression, low blood ?'«“?■ 

extreme muscular weakness causing paresis Of o''®" ° i„ fibnllauoj 

may occur from cardiac failure, with mroxymal lochycardia or aunmlar n 
&me-Bna.a<(,-/od.*(EDI)-'rh.sdrug.sprefcrabIeto^ 
m chronic cases and earners showing cysts but it has the j, late at 

considerable nausea and vomiting, and is best given °? 4 hours aft" 

night in specially coated tabloids (B \V. S. Co ) or m gelatine “P3"“L necessatJ 
thl last feed Phenobathltonc (gr 1) is given half an hour Pf=™"dy ''b™ - froio 

Nightly doses, of gr. 3, ate given for 10 to 12 doses, 'ho “tal ““fj' a fal> 
gr 30 to 36 During the course patients often lose weight, and usually tn 
in blood pressure and slowing of the pulse ,, , pfl-pctive amtebicdt 

Carbarsme, which is a pentavalent arseracal is a moderately 0"'?'L _„pomo" 
m intestmal infections acting on Imth the cyst and vegetative [“"“f-f"', '"/abscess « 
of ladieal cures achieved is not high It is of no value m hepatiUS hvK 
other visceral complications The drug is admimstered in tablets containing 
one being given twice daily after food for 10 days l„l,r,nate and ^ 

C)iiaw/on— Chmiofon (Yatren) is sodium lodo-oxyquinolme-sulphonate, 
be given by the mouth or as a retention enema The adult dose is i m s a 
nowder in gelatine capsules thnee dady for 10 days, repeated if necessaD j 
week’s intei^al It given per rectum the bowel should be first washed <»' '"jatcr 2* 
of 2 per cent sodium bicarbonate solution to remove mucus, and an ^jad f“' 

ml of a 2 S per cent solution of chiniofon 19 run into the rectum 1““/ fata, {W 
as lone as 8 hours if possible Two somewhat similar prepamUons, vi jtaa,. 
per cent iodine) and Diodoquin (60 per rant iodine) are mdely *?' (0 2g) 

ment. but are too imtant for rectal me Diodoquin is available in tablet '“““.'week! 
the standard course consisting of 2 toblcts thnee daily after food tor 
In intractable emetine-resistant cases this dosage may be doubled amcEbias'* 

Combined treatment — An effective combination in chrome relapsing a jjac 
and c\sx. cases consists of a 10-day course of retention enemas of chinioi p^^^jpg 
mommg and E B I at night, followed by a 10-day course of carbarsone ^ 
the latter penod a liberal diet reinforced with Mtamins is adnsable Pnor t 
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this treatment almost mvanably resulted m dmical cure and gave a radical cure rate 
approximating to 90 per cent. In Burma and India during the war ammbic d 3 sentery 
was espeaally se^cre and prevalent, and a number of patients returning to England 
were found to relapse repeatedly despite combined treatment of this tjpe Har- 
greaves stressed the importance of secondary bactenal infection m severe refractory 
cases and advocated the additional use of pemallm combined with sulphaguamdine 
or succmvlsulphathiazole as a life-sa\ mg measure m such patients Though almost all 
patients vvath chrome relapsing amosbiasis are curable, exceptional ones are encoun- 
tered who fail to respond even to massive doses of penicdhn, sulphonamides, emetme, 
emetine bismuth-iodide and other arooebiadal drugs , they occasionally die with 
V egetative amcebas vv Inch appear resistant to all knowm forms of treatment Amceboma, 
liver abscess or other complications arc, however, almost mvanably present m such 
patients It has not j et been determined how far this failure to respond to treatment 
IS dependent on (1) the strain of E hstolyttca being resistant to emetine, (2) inabilitj' 
of the drug to reach inaccessibly situated amcebs m effective concentration or (3) tlie 
presence of secondary bactenal infection Pemcillin and the sulphonamides are of 
value only in the presence of those relatively rare superadded infections with bacteria 
sensitive to these drugs , there is no evidence that they enhance the specific amcebicidal 
properties of emetine m uncomplicated refractory cases 

AntibioUcs — Adams recommends chlortetracycline or o^etracjclme orally 0 5 g 
6 hourly for 10 days Parasites disappear from stools after 3 or 4 daj-s of treatment 
Some cases may rdapse but a high proportion of both sjTnptomatic and asymptomatic 
cases are sterilised Antibiotics giv en in conjunction with amcebiadal drugs may be 
even more effectiv e 

SuTgteal treatment — Amaboraas generally respond to anti-amcebic drug treat- 
ment but occasionally suigical excision is necessary to establish radical cure Perfora- 
tion of the colon demands immediate laparotomy , large areas of the bow el may be 
gangrenous, more than one ulcer often sloughs through and this complication is 
generally fatal Patients with amcebic brain abscesses almost mvanably die despite 
surgical intervention The treatment of liver abscess and its complications are dealt 
with in detail m the section that follows 

For BACILLARY DYSENTERY, see p 112 


2 AMCEBIC HEPATITIS AND LIVER ABSCESS 

Etiology — Amoebic hepatitis and liver abscess are mvanably secondary to a 
primary infection of the colon with the tissue invading amceba, E histolytica Amcebic 
dysenterj may precede the onset of hepatic sjTnptoms by weeks, months or jears 
In others there may be a history of attacks of diarrhoea without blood or mucus, 
while some patients cannot recollect any intestinal disturbance whatever The stools 
frequently do not contain the cjstic or vegetative forms of E histolytica in demon- 
strable numbers at the time when hepatic symptoms appear Liver abscess maj 
develop within 3 months of the primary mtestmal infection or be delayed for as 
long as 40 years after leaving an endemic area 

Pathology. — In amcebic hepatitis, ameeb® reach the hver vaa the portal vein in 
small emboli containing E histolytica derived from the thrombosed veins draining 
submucous ulcers m the colon Small intrahepatic portal tliromboses and infarctiom 
result and cytolytic enz^Tnes from the amceb'e lead to peptonisation of the necrosed 
areas The great mass of hepatic cells between amcebic foci are unaffected, aud in 
so called amcebic hepatitis liver function tests reveal little, if any, abnormalitj 

Liver abscesses are formed by fusion of a number of these small adjacent foci 
The walls of the abscess are lined by a shaggy necrotic zone of hepatic tissue, and, 
deeper in, vegetative E histolytica are found A fibrous tissue capsule probably only 
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abscess exist. Colonic perforation with peritonitis is frequently, and brain abscess 
almost invariably, fatal. 

Treatment.— Prophylactic.— As the disease is acquired by facal conumina- 
tion of food and water, it becomes important to ascertain that personal se^^^nU and 
cooks are not carriers. Food should be protected from flics, and measures should 
be taken to avoid contamination of water and uncooked vegetables. ^ . 

Curative. — L/ong before amcebic and bacillary dysentery were differentwted, 
ipecacuanha was recognised as effective in certain cases. Later, one of its aUtaloids, 
emetine, was proved of great value by Rogers in India, and more recently otner 
preparations, including bismuth*emctine-iodidc, emetine periodide and auremeune, 
have been introduced. The toxic properties of emetine and its compounds shou 
never be forgotten, and during intensive treatment it is essential that the 
be kept in bed on a simple, non-irritating, low-residue diet, milk being atrated o 
avoid clot formation. . . 

Emetine is indicated where the tissue-invading amceba; have produced viscem 
complications like hepatitis and amcebic abscess, and also early during the acute 
primary attack. Emetine hydrochloride is injected intramuscularly or subcutmeous f 
in 1-grain doses daily for a period not exceeding 10 days in a normal-sized aaulh 
but the dose should be decreased in debilitated persons and those of low body weig 
Children receive a dose proportional to age, for those under 3 years never exceeding 
J grain, and for those under 6 years i grain per day. Emetine is a muscle . 
and, owing to the cumulative action of the drug, treatment should not be 
within 2 to 3 weeks. Diarrhcea is commonly induced, and toxic symptoms mcWo 
asthenia, cardio-vascular depression, low blood pressure, tachycardia, cxtras>8toiw 
extreme muscular weakness causing paresis or even paralysis of the limbs ; 
may occur from cardiac failure, with paroxysmal tachycardia or auricular 


.ajf iiviu vAiuias, luuurc, wiui iMtuAysntai lacnycaroia or auricumi . 

Efnettfte-Sifmut/i‘!odide{C.Ti.l.).—^rhis drug is preferable to emetine hydrocblon 
-1 chronic cases and carriers showing cysts, but it has the disadvantage of musing 
considerable nausea and vomiting, and is best given on an empty stomach 
night in specially coated tabloids <B. W. & Co.) or m gelatine capsules, 4 hours aitei 
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the last feed. Phenobarbitone (gr. 1) is given half an hour previously when necessary 
Nightly doses, of gr. 3, are given for 10 to 12 doses, the total course varying fro 
gr. 30 to 36. During the course patients often lose weight, and usually there is a lau 
m blood pressure and slowing of the pulse. . . 

Carbarsone, which is a pentavalent arsenical, is a moderately effective amceoici 
in intestinal infections acting on both the cyst and vegetative forrns, but the proporuo 
of radical cures achieved is not high. It is of no value in hepatitis, liver abscess o 
other visceral complications. The drug is administered in tablets containing 0 Zi g' 
one being given twice daily after food tor 10 days. 

iZj- . 


C/iinio;?n.— Chiniofon (Yatren) is sodium iodo-oxyquinoline-sulphonate, 
ir as a retention enema. The adult dose is i to 1 g- 


be given by the mouth or a 


, — - ..£ adult dose i- ~ - 

powder m gelatine capsules thnee daily for 10 dajs, repeated if necessary alter 
week’s interval. If given per rectum the bowel should be hrst washed out w** 


of 2 per cent, sodium bicarbonate solution to remove mucus, and an hour later ^ 
ml. of a 2-5 per cent, solution of chiniofon is run into the rectum and retained i® 
as long as 8 hours if possible. Two somewhat similar preparations, Vioform 1^^ 
per cent, iodine) and Diocloqmn (60 per ccm. iodine) are widely used for oral rr^\ 
rnent, but arc too irritant for rectal use. Diodoquin is available in tablet form (0 ^ | 
thc_ standard course consisting of 2 tablets thnee daily after food for 3 '^eess 
In imra^ble emetine-res.stant cases this dosage may be doubled. 

Combined treatment.— An effective combination in chronic relapsing amceb'^’; 
and c)st cases consists of a 10-day course of retention enemas of chiniofon m 


rS/o"" h “* r'?’’*' ^ lO-da^TcTcarba^on.. 

latlcr period a liberal dltt ttmforrajd -r.rlh vitamfrrs is advisable. Pnor to the «« 
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this treatment almost mvanably resulted in clinical cure and gave a radical cure rate 
approximating to 90 per cent In Burma and India during the a\ar amoebic dysentery 
was especially severe and prevalent, and a number of pauents returning to England 
were found to relapse repeatedly despite combined treatment of this type Har- 
greaves stressed the importance of secondary bacterial infection in se\ ere refractory 
cases and advocated the additional use of penicillin combined with sulphaguamdine 
or succmylsulphathiazole as a life saving measure m such patients Though almost all 
patients with chronic relapsing amcebiasis are curable, exceptional ones are encoun- 
tered Wrho fad to respond even to massive doses of penicillin, sulphonamides emetine, 
emetine bismuth iodide and other amcebicidal drugs , they occasionally die with 
vegetative amcebswlnch appear resistant to all known forms of treatment Amceboma, 
Uver abscess or other complications are, however, almost mvanably present m such 
patients It has not yet been determined how far this failure to respond to treatment 
IS dependent on (I) the strain of E hutolyttca bemg resistant to emetine, (2) inability 
of the drug to reach inaccessibly situated amcebrs in effective concentration or (3) the 
presence of secondary bactenal infection Penicillm and the sulphonamides are of 
value only m the presence of those relatively rare superadded infections with bacteria 
sensitive to these drugs , there is no evidence that tliey enhance the speafic amcebicidal 
properties of emetine in uncomplicated refractory cases 

Antibiotics — Adams recommends chlortetracycline or oxytetracj dine orally 0 5 g 
6 hourly for 10 days Parasites disappear from stools after 3 or 4 days of treatment 
Some cases may relapse but a high proportion of both syauptomatic and asymptomatic 
cases are sterilised Antibiotics giv’en in conjunction with amcebicidal drugs may be 
even more effective 

SuTgteal treatment — Amcebomas generally respond to anti amcebic drug treat 
ment but occasionally suigical exasion is necessary to establish radical cure Perfora- 
tion of the colon demands immediate laparotomy, large areas of the bowel may be 
gangrenous, more than one ulcer often doughs through and this complication is 
generally fatal Patients with amoebic bram abscesses dmost mvanably die despite 
surgical mtervention The treatment of liver abscess and its complications are dealt 
with in detad m the section that follows 

For BACILLARY DYSENTERY, see p 112 


2 AMCEBIC KEPATITIS AND LIVER ABSCESS 
/Etiolo^ — Amcebic hepatitis and bver abscess are mvanably secondary to a 
pnmarv infection of the colon with the tissue invading amceba E histolytica AmcebiC 
dysentery may precede the onset of hepatic symptoms by weeks months or years 
In others there may be a history of attach of diarrhcea without blood or mucus 
while some patients cannot recollect any intesUnal disturbance whatever The stools 
frequentiv do not contain the cystic or vegetative forms of E histolytica in demon 
strable numbers at the tune when hepatic symptoms appear Liver abscess may' 
develop within 3 months of the primary intestinal mfection or be delayed for as 
long as 40 years after leaving an endemic area 

Pathology — In amcebic hepatitis, amcebs reach the liver via the portal vein m 
small emboli containmg E histolytica denved from the thrombosed veins draining 
submucous ulcers m the colon Small intrahepatic portal thromboses and infarction? 
result and cytolytic enzymes from the amceb'e lead to peptonisation of the necrosed 
areas The great mass of hepatic cells between amcabic foa are unaffected, and m 
so called amcebic hepatitis liver function tests reveal little if any abnormality 

Liver abscesses are formed by fusion of a number of these small adjacent foci 
The wwlls of the abscess are lined by a shaggy necrotic zone of hepatic tissue and 

deeper in \egetati\er lira are found A fibrous tissue capsule probably onl ’ 
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taintttg ®““" These include streptococa, pneumocoect, Bad. colt, rs py 
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the liter abscesses that rupture, over 50 per cent, do so ®d fhe re- 

' nv or pericardium, 25 per cent, rupture into the pentoncal “‘"'L ^„,estiiies, 
oiler into adjacent structures such as the transverse rolon, stomach, 
r"® " _..o .nd Udnevs. Rupture rarely occurs into a bile duct. _„e..l,.rlhe 
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..JaraWand u'd'Mys. ' Rupture rarely occurs into a bile duct. . ,l,e 

lwptom8.-Thc clinical picture in hepatic amttbiasis abscess 

lieoautis has gone on to frank abscess formation or not. Generally only on 
Is present but tno, three or even four may be found. 

ASIOIDIC nrpATlTis 

This condition generally commences insidiously with irregular or t'™'*™* "f, 
and sucatlng and these may be the only obiious clinical features for u ccks. ws 
houcicr, the liter is demonstrably enlarged and tender, tthile anorexia, nepat 
tenderness and epigastric discomfort sooner or later develop. .„,,ophil 

There is often a mild degree of leucocytosls with slight increase in the neu 
noltmorpliomiclear Icucoctics The temperature generally responds 
to emetine treatment and in cases of doubt therapeutic trial is justified even 
the alools contrin no L. htslolyfica. 


AMIEOIC ABSCESS 

'riic prelimmar\ sjmntoms arc similar to those described above. the 

f irciprcvcs intermittent tc%cr ma) result associated with progressive detertora ‘ 
icalth, loss of weight and cnergj*, lassitude, a dirty coated tongue, flatulent 
and Ixiwcl irrcgulanij Nervous tmtahility and sleeplessness follow. ^ ® 
plcxion ma\ he sallow and a moderate anxmia sometimes develops. 1^^ 
features depend on the site and size of the abscess. , . if 

(I) half of the Uztr — If the abscess is situated in the upper right n 

the h\rr u tend* to produce pressure on the diaphragm causing referred p3i*\ . . ^ 
iifht shoulder and a dry cough (tussis hep^tica). Phj'Stcal signs such as 
breath sounds, dullness and crepitations arc often present at the base of the right 
'nds condition is gcncrallj not due to direct amcebic involvement of the lung 
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results from immobility of the diaphragm occasioned by an adjacent h\er abscess 
which leads to defecti-ve \entilation , air absorption, pulmonary collapse and possible 
secondary bacterial infection with pneumonia may follow If the abscess points 
through the iaphragm it ma> rupture into the pleural cavity or into the lung when i 
pulmonary abscess watli or without hsemoptysis may be produced If the abscess 
opens into a bronchus, large quantities of pus resembling anchovy sauce may be 
coughed up and this maj result in cure provided emetine be given Amoebic abscess 
mv olving the Ion er nght half of the liver and its inferior surface is less common and 
IS associated with marked downnaird enlargement, localised or generalised tenderness 
along the edge of the Iner and ngidity of the nght rectus and adjacent muscles 
Occasionally a localised area of tenderness may be demonstrable on the anterior 
surface of the liver Sometimes pam may be referred to the right iliac fossa, and 
there maj be associated tenderness over the cxcum due to amcebic ulceration In 
some instances the abscess may bulge into the nght loin space, simulatmg a renal 
condition At times pain may first manifest itself at night dunng sudden movements 
or a feeling of weight may be felt when walking, the patient may hold his nght arm 
and forearm to the side to splint the liver and for the same reason he not uncom- 
monly sleeps on tlie right side In large abscesses there may be bulging on the nght 
side, widening of the intercostal spaces and restneted movement In doubtful cases 
the chest should be measured to determine unilateral enlargement Localised tender- 
ness and oedema of the chest wall may indicate the site for evploratorj puncture 
(2) Left half of the hver — An amcebic abscess m the left half of the hver may 
simulate gastric conditions owing to pressure on the stomach Not infrequently the 
abscess presents m the epigastrium, and tenderness and ngidity of the left rectus are 
evident, later, redness, cedemi, bulging and even fluctuation may be demonstrable 
in advanced cases Rupture may occur mto the stomach, pericardium, the base of 
the left lung or the leU pleural cavity 

Special tnveetigattcfu — As a rule the stool presmts no naked eye abnormalities, 
but mucus and blood may be present. Microscopical investigation may rc\e^ vegeta- 
tive forms of L hutolyttca or more frequently amcebic cysts Three specimens of 
stool should be examined, at least one being collected after a saline aperient Re- 
peated negative stool examinations do not, however, exclude hepatic amcebiisis 

Sigmoidoscopy may reveal scattered amcebic ulcers, and rarely an amceboma or 
an amccbic proctitis The lesion should then be gcntlv curetted and the scrapings 
examined microscopically for E htstolytica without delay Usually, however, the 
mucosa presents a normal appearance 

In uncomplicated cases ox amcebic hepatitis or abscess there is generally a leuco 
cytostsof 10 000 to 20,000 leucocytes per emm with a differential count of 65 to 80 
per cent neutrophil polymorphonuclear leucocytes ^^hen secondary bactenal in- 
fection ensues the total count gencrallv nses above 20,000 leucocytes per c mm 
while the neutrophils constitute bO to 90 per cent in the differential count 

Radiological investigation is of spccnal value owing to the frequent pressure of 
the liver abscess exerted on the diaphragm Elevation and diminished movement 
or “ splinting ’’ of the right cupola of the diaphragm is frequently present. Later 
“humping" of the diaphragm indicates the abscess is pointing towards the lung 
Abnormal shadows at the base of the nght or left lung may be due to pulmonary 
collapse, pneumonia, pulmonary amccbic abscess or pleural effusion Someumes an 
area of increased density m the hver indicates the site of the abscess Left lobe 
3b<5ccsscs are difficult to demonstrate, though they nny produce characteristic pressure 
defomiittcs on the banum-filled stomach (Aides) 

Comphenttons — ^The most fatal complications include rupture above or below 
the diaphragm and secondary bactenal infection Jaundice is not common but does 
occur Ilarmatemcsis is rare 

Diagnosis — Liver abscess is not infrequently diagnosed as basal pneumonia or 
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pleunsy with effusion , .t may s. mdate 

phremc abscess or ItTf sometimes confused mth b>W 

cavity or base of the lung Via the Qiaphra^ dvsenterv (S mansont and 5 

cirrhosis especially when ^sociated ^ j, chrfangiUs especially rom 

japontcum), suppurating hepatFtis and caranoma of the live 

pbcating Clonmchs numis infestation, ''=P ^ ^ exposure to infec 

Lth primary involvement “V^e colon In dtagMsis^^^^ armtermittent or rern.ttca 
non in an endemic area or of tooot^o^is and physirf sign* 

temperature associated with an Immobihw, elevation and hump 

at the base of the right lung are irnpomnt tetures Immobn W j „ 

ing" of the diaphragm are ,s ““hognomonic 

“ anchovy sauce ” pus dunng aspiration of the f^U m tempera 

mS taSs hours tefore motile E h.,tolyt,ca J,''? “mbie omn 

mm tvithm 72 hours of f O'' 

though occasionally it takes 5 days before .s presumpO'r 

nresence of cysts or vegetative forms of C htslolyUca in tne sigmoido 

evidence thamhe hepatomegaly has an o;"“bic o'-igm ewde" S of mtesttnal amibiasis 
scopy and repeated examination of the or diarrhoa 

At list 25 per cent of patients give no histoy of Pt'='''“H“ 7te treatment n 

Prognosis -Where the diagnosis is made ^”'y“"^“PP™f”,luiple abscesses 
adopted the prognosis is almost invariably good The presence P | ,„fccnon 

of § 1 = liver or of such compheauons as rupture or w* >! 

increase the gravity of the condition Open ®P“^'y V uld^oX le “ndertaken d 
the risk of superadded bacterial contaminaUon, and should only Pe un 
secondary bacterial infection has already occurred -mrebic abscesses 

Treatment -Emetme-Amcebic henanos days 

generally respond rapidly to injecuons of emetine— grams 1 dai^ Iot ^ lessen 
IS sLondary baitctial infeaion be absent jam and decreases 

the temperature falls to normal in about 3 to 5 days, about tl» 

when there is anxmia due to amccbic inf«tion a reticulocytosis should b 

seventh day If relapse is to be avoided the coumc of days) com 

followed by a course of emetme-bismuth iodide (3 grains infection 

bined with ehimofon or other ammbiadal drugs to eradicate betiveei 

Owing to the cumulative action of emetine it is advisable m allow 2 or 3 weens 
the two courses of treatment Where a large amieb.c abscess !>“ f°™^“Ptil th 
m addition to emetine therapy is advisable, but it should be PoatponeU 
hepatic congestion has been relieved by several injections of emetine , 

Chhromme dipha, phase (Aralcn) is a 4-ammo-qumoline denvative w 
amcibicidal and selectively stored in the liver in great concentration ^ 
contains 0 25 g of the saft (-0 15 g base) and the course consists of 4 wo „ 
for the first 2 days and 2 tablets daily for the next 14 to 19 days (Loeb 
Adams recommends a shorter course of 1 0 g of the salt daily for 6 days 
by treatment of the gut infection This drug exerts a remarfable ammoiciu 
in hepatic amcebiasis, but its action on vegetative and cyst forms 01 n " ^ 

m the colon is much weaker Chloroquine is of special use in t™^ T „etl 
of hepatic amoibiasis failing to respond satisfactorily to emetine and emetine-u 
iodide thenpy, but here a full course of treatment as recommended P^gcu< 
may pro\ e necessary in addition in order to eradicate the associated amcebic 
m the colon gf fai 

— Ov. mg to the viscosity of amosbic pus an exploratory neeuic 
sized calibre must be used and it should not be inserted more than Sj ° co 

the rish of perforating the inferior >ena cara Dunng exploratory p^taii 

tinuous aspiration should be maintained by means of a large syringe or ® 
aspirator If there is local tenderness, redness, cedema or bulging, the live* 
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be explored over this site In the absence of localising features the liver should be 
systematically examined commencing by inserting the needle inwards, backwards and 
slightly upwards in the eighth or ninth intercosm space in the right antenor axillary 
line Several exploratory punctures may be necessary before pus is obtained An 
average liver abscess contains about 2 pints of pus, but as much as 6 pints may be 
aspirated The operation may be performed under general or local aniesthesia 
Generally one aspiration suffices provided it is preceded and followed by adequate 
emetine treatment, but sometimes fever and leucocytosis persist or recur, the abscess 
cavity refills and repeated aspirations may prove necessary 

Open operation vnth or mthout drainage — Where an uncomplicated abscess in- 
volves the mfenor surface of the right or left lobe of the liver, laparotomy may be 
necessary but the pus from such an abscess should be aspirated, and the wound 
closed without drainage unless bactenal infection be present Practically the only 
indication for mcision and drainage of an amcebic abscess is secondary bactenal 
infection and here penicillin, sulphonamides or streptomycin may prove of great 
value depending on the sensitivity of the secondary invaders to these different drugs 
If an hepatic abscess ruptures into the lung, an hepatico-bronchial fistula may form 
and the pus be completely coughed up , treatment with eraetme and postural drainage 
IS generally effective Should the abscess burst mto the pleural cavity, empyema is 
likely to follow , aspiration and emetine mjections should suffice unless there be 
secondary bactenal infection when drainage is necessary Rupture into the pentoneal 
cavity is very serious, localised or generalised pentomtis resulting, immediate 
laparotomy is essential 

When It IS necessary to dram a liver abscess the transpleural and the transpentoneal 
route should be a\ oided if possible Where feasible the twelfth nb should be resected 
postenorly and an extra serous route be adopted (Ochsner and Debakey) When a 
transpleural approach is essential, a two stage operation should be earned out 
Occasionally, where an amcebic abscess has been dramed the sinus continues to dis- 
charge pus containmg vegetative E histolytica despite intensive courses of treatment 
with emetine, emetine bismuth iodide and Diodoqum remforced ivith sulphonamides, 
pemciUm and streptomycm to combat secondary bactenal infection Under such 
circumstances, an intensive course of chloroquine may produce healing of the sinus 
and radical cure where all other drugs have failed 


CILIATE DYSENTERY 

Definition — An ulcerative condition of the colon caused by Balantidium coh 
(Malmstren, 1857) 

Etiology — Human infections generally occur amongst those having occupational 
Mntact with pigs, which also harbour tins abate, cases have been reported from 
Europe, Amenca, Asia and Afnca The abate is egg shaped, 50 to 80/« long by 
30 to 55/i broad , large and smaller forms are described At its anterior end is the 
penstome , its intenor contains a sausage shaped macronucleus, a micronucleus and 
^cuoles, while externally the whole body is covered with longitudinal rows of cilia 
rncysted forms, 50 to 60 /a long, also occur m the f'eces As healthy earners arc 
frequently encountered, it is possible that there is some secondaiy bactenal or other 
factor which determines the pathogeniaty of B coh 

Pathology — ^The colon and more rarely the ileum, shows ulcers distinguishable 
from amcebic lesions only by the demonstration of B coh, nhich is found both in 
the ca\it\ of the ulcer and the surrounding submucosa, it may also in\'ade adjacent 
Ivmph glands, but not the h%er 

Symptoms — In manj cases the disease remains latent and symptoms arc absent 
In others the onset is insidious, with loose motions, later followed b> sanguineous. 



infectious diseasfs 

“!co.d s,oo,s typ-cal of chrome dysentery anann.a may develop In.es.mal perfora 
tion has been reported but never but diagnosis is dependent 

*TroErosis-Themortahtvrate.ncludingU.en.^esis^b™^^^^^^^^^ 

but m those ahou mg active dysentery « ’ ^t been satisfactory A|ite 

Treatment— Most of the remedies tried hate not oy ns teeetables Stov 
adrtses restricting mrbohydrates meals for 1 ncek or carbarsone 

arsol in doses of 0 25 g (4 grams) tiviim dmly after meais^i^^^ 

in asimilar dosage for 10 dajsholds out mmep p ^ recommended 

tion tilth solutions of iodine quinine from time to time the 

but OMing to the spontaneous disappearance of the ciliates 
value of rlilferent remedies is difficult to assess 


FLAGFLLATE DIARRHCEA 

There ate three common intestinal flagellates of ®^*“(Lavamcf I860) am 

1859) tvliich inhabits the and Son Consideiabl 

ChlLastix memU (Wenyon 1910) found ua ^admittedly the) at 

controvetsy has ansen regarding their pathogenioty and t g nowhere do ih' 

more common in cases of diarrhoa than m healthy ndrtiduals now ,, 

actuallj invade the intestinal ’'^"'Jt'f.W'Vn.neLle^rrnsw 

normal stools and Dobell has pointed out that the free flagellate lorro ^ 

naturallj adapted to a fluid medium only wV''' 

iMse 1-rom a clinical tieupoinl, however G mteitooltr has some claim I 1 

Rcnicttj 


S>non)nis 


ciAnniA INTESTINALIS (Lambl, 1859) 
—iMmbha tntestinahs, Gtardta lamhha 


sionally 


etiology -1 his parasite inhabits the jejuram and dundnnum a"d ocras 
teaches the bile ducts It is a pear shaped flapllate (10 to ’8/t longXa 

broad) possessing a concase sucker on its ventral surface ="?d ■" *= '"^Jrorcased 

may persist for many tears in the fxees As mth certain other <'“5'''“'“ to 
or al sent secretion of hydrochlonc aad in the stomach appears to F'm*F^,rr 
infection and aflcr gastro lejunostomy th^ may be found in aspirated i j 

rathology— In animals the glands of the small intestine may bo touno y 
wilh eiatdia and though they never cause ulceraUon or hatraorrpge h^en. 
may lead to surface imtation (Wenyon) It is possible that in this fashion ca 

entcntis results , , . . r m hcali^' 

Sjmptoms —Though encysted fonns arc often found in the fa:cM m * 
indiM hills ncnodic attacks of dtanhoa may occur assoaated wtli the 
la-TC quantuiM of clear mucus or ochre jcUow stools in which , --ans 

riic demonstration of these flagellates in the bnc p) 


of free fligellatcs occur flic demonstration of these flagellates in the 
of a duodenal tube does not constitute evidence of pathological invasion ol tne 
pawages and gall I ladder md the present tendency to attribute all manner oi 
tnm.1 to pardta infection is to be deprecated 

Prognosis — Flits is good fatal cases m man arc unknown . _ c 

Treatment — Mepaciinc hsdrochlofidc(Atcbnn) in a dosage of 0 1 g t ^ 
If a T>cn )d o*’ 7 days era hcalcs gtardta infection permanentlv m some insta 

N Hamilton Fairi-E^ 


1 pen k 1 o‘ 7 days 
o ml ers relapses occur 
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F, RICKETTSIA DISEASES 

INTRODUCTION 

Rickettsi® are small, non-motile, Gram negative bodies usually less than 0 5/i 
in diameter which stam well by Giemsa*s method They are more or less pleo- 
morphic, and are found m both host tissues and arthropod \ectors They are culti- 
vated in the yolk sac of the developing chick or m agar tissue culture, and suspensions 
can also be obtained from the lungs of infected rats and mice In tissue they are mainly 
located withm mesothelial cells, either in the cytoplasm or the nucleus Ricketts (1909) 
first noted these bodies in gumea-pigs and moidvcys with Rocky Mountam spotted fever, 
and smce then several varieties affecting man have been described Thus, classical 
louse typhus IS caused by prowosrefo , munne or flea tj phus by 7? inoosen, 
Rocky Mountain exanthematic spotted fever by Rickettsia or Dermacaitroxem s 
nekettsi, tsutsugamushi disease by R onentahsy trench fever by 72 quintana, and 
“ Q ” fever by 72 burueti 

An ever-increasmg number of typhus like fevers is being described m different 
parts of the world caused by nckettsiie, and carried by arthropods like lice, fleas, 
ticks and mites m which rodents play an important role as reservoirs of infection 
They have been classified on a geographical basis, according to their insect v ectors, 
or m terms of their agglutination reaction with 0X2, 0X19 and OXK strams of 
Proteus vulgans 

Rickettsi-e possess heat-labile and heat stable antigens, and sera from typhus 
patients contam or may contain the two correspondmg types of antibody Comple- 
ment fixation reactions are of specific value in the diagnosis of epideimc typhus, 
murine QTalius, Rocky Mountam spotted fever and “ Q ” fever 

The ]Vetl Felix ReacUott — ^This reaction is due to the production by certain 
nckettsiT of non-specific agglutinms agamst the “ O ” non motile variant of certam 
strams of Proteus X Suspensions of 0X19, 0X2 and OXK strams are employed 
Originally the reaction was earned out with living suspensions, but now the 
alcoholic method, which destroys the flagella and preserves solutions of O ” antigen 
IS used In general it may be said that 0X19 is the mam antigen for louse and flea- 
borne typhus, OXK for mite tjphus, while the sera from patients with tick tj^phus, 
as a rule, react in low titre to ail three strams Felix thinks the strain forming the 
main antigen for the tick borne group has jet to be discovered The serum from 
patients with “ Q ” fever or trench fever docs not react with any of these strams 
Tor clinical purposes, a rising titre exceeding 1 m 125 may be taken as diagnostic 
The test should be made as early as possible m order to estimate subsequent rises m 
titre A significant nse is generally well established by the tenth dav The usual 
maximum tiire of l/IOOO to 1/5000 may not be attained until convalescence, after 
which the reaction weakens and gradually becomes negative Exceptionallj , a 

maximum titre of 1/100,000 is attained 

1 hough the WciUFelix reaction is of little diagnostic utility dunng the first w eek 
except in louse tjphus, and may occasionally fail to reveal agglutinin m significant 
litre in severe cases until convalescence is reached, it is a reliable test of verj real 
clinical value Non speafic stimulation of the proteus “ O ” agglutinin m other 
bacterial infections of man has been observed in tulanemia, dironic brucellosis, 
ivphoid fever and infections with Proteus vulgans , progressive nscs m titre dunng 
the course of these diseases, however, do not occur 

The modified table on page 286, published by the Army Pathologv Laboratory 
Service (1941), summan'ses data regarding the Rickettsial diseases affec ing man 
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FLEA TYPHUS 

Synonyms— Munne Typhus, Hone s Disease , Ship Typhus, Tjphus^t^ 

I nd^ic T )Thu» . Urban 1 topical Typhus . Shop Typhus nMtce^f'^'^ 

’ Tick borne typhus also occurs in Abrisinu and m Kenya nbeie the dog tick 
(onfu «/tti acts ms vector 
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Definition —A mild typhus-like fever, with a worldwide distnbution, occurnng 
m non epidemic form, and caused by Rtckettsuz tnoosen It is convened to man by 
the rat flea, Xenopsylla cheopts, from infected rats or other rodents which are natural 
resen'oirs of the disease 

Etiology — ^That some connection might exist between the handling of grain 
and rats was first suggested by Hone (19^) in South Australia Dyer and others 
(1931) found that fleas collected from rats and injected into guinea pigs produced 
the disease Nicolle (1933) descnbed the same disease under the title “ Tvphus 
munn ” in sailors m French warships 

R moosert has a similar morphology to R protcazeJi, which causes epidemic 
typhus, and tlie Weil Felix reaction with 0X19 strains is similarly positive m the 
two diseases The two diseases can be differentiated serologicallj only by complement 
fixation and agglutination tests with rickettsial antigens They also differ inasmuch 
as R moosen gives a positive scrotal reaction when inoculated into gumea pigs It 
may be most important to differentiate early between outbreaks of epidemic (louse- 
borne) and munne (flea borne) tj’phus 

Pathology — Patients rarely die wuth flea borne typhus, but there is no evadence 
that the lesions differ from those of mild epidemic t^’phus In infected animals 
pathological changes are very similar to those caused by R pr<rcazekt except in the 
guinea pig where the scrotum becomes dusky red, swollen and inflamed, the tunica 
IS thickened and may show hTmorrhage and exudate, and the testicle is swollen 
Rid ettsi® are found in large numbers in the cytoplasm of the serosal cells of the 
tunica vaginalis This is known as the NeUl Rlooser reaction, and is feeble and 
inconstant with R protiazekt 

Symptoms — Ihe incubation penod is generall} S to 14 days As a rule the 
onset is rapid, with chilliness or a mild ngor and moderate temperature or it ma> 
start more gradually with irregular initial symptoms ind slo\\l> increasing fever 
The fice becomes flushed the conjancUis are someuhat injected, and headache 
pains in the back and cough, perhaps assoaated vnth pulmonary basal congestion 
are commonlj found The rash usually appears about the fourth or fifth da), on 
the chest, abdomen and inner surfaces of the arms, extending later to other pirts 
It consists of rose red or dusk) red macules fading on pressure and, unlike classical 
louse tvphus, petechns are uncommon In dark-skinned people the raoh may be so 
inconspicuous as to be missed altogether The fever lasts 7 to 1 4 da) s, the temperature 
falling b) l)'sis 

Complications are few, but broncho-pneumonia and pleuns) with effusion may 
occasional!) supervene 

Diagnosis — A history of assoaation with rats, the mild nature of the illness 
and tlic slrongl) positive Weil-Felix reaction to 0X19 strain of Proteus with 
negative agglutination to 0\K and 0X2 antigens will generally enable a diagnosis 
to be made, espcaally if the disease occurs in countnes where louse t)phus i'* not 
endemic 

Course andPrognosis — The disease runs a mild course, has a low case mortah^ 
rate (1 per cent or under) and convalescence is rapidly established 

Treatment. — Prophylaxis consists essentially m rat proofing, rat destruction 
and the avoidance of contact with rats Expcnmcntally induced immunity is good 
against the munne strains of nckcttsia, but owing to the sporadic nature and mtldncis 
of the disease large scale v'acanation is unncccssar) 

Ihe general measures adopted m mite and louse t)'phus arc aUo applicable 
Chloftciracv dine, oxvtcincv cime and chloramphenicol are all remarkabi) effective 
Response IS V tr) rapid, fever usually subsiding m 24 to 4S hours Mortality is very low 
in treated case* The antibiotics are usually administered orally An initial loading 
dose of 2 to 3 R (for a patient weighing 70 I g) is given m the course of 2 hours ana 
IS followed by 0 5 g 6-hourl) until the temperature has been normal for 2 days 
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INFECTIOUS DISEASES 


MITE TYPHUS 

A number of varieties of mite typhus has been described due to the one 
R. orientalis or R. tsuisugamushi. For many years the scrub or rural form of tropiw 
typhus described by Fletcher in the Federated Malay StatM, and transmitted ^ 
Trombicula deliensis from infected rats, was regarded as differing from tsutsug^usw 
disease in as much as there was supposed to be an absence of a primary lesion, lympn- 
angitis and bubo. Lewthwaite and Savoor (1940) have now identified the two wruses, 
and shown that in rural typhus there may be either a persisting eschar or ® 
papular lesion which often escapes recognition by its disappearance before the onset 
of other symptoms. The local lesion is common in the white-slunned Luropean 
and rare in the dark-skinned Tamil. In Sumatra the pseudo-typhus of Dch, 
mitted by T, delientii from infected rats, is also identical with tsutsugamushi ; 
the mortality is only 5 per cent, in the indigenous population, it rnay be as mgh 
40 per cent, in Europeans. Similarly, scrub typhus encountered in India, 

Burma, Indo-China, the Philippines, the Duten East Indies, New Guinea and o 
the mainland of Australia in North Queensland is transmitted by larval mites, ^ 
the virus is identical with that of tsutsugamushi disease. A remarkable feature note 
in New Guinea, as elsewhere, is the variable virulence of the virus, thc^ mortali^ 
rate in different localities varying from 1 to 30 per cent. This variable 
probably dependent on difFeeent strains of the one virus, though the size ot tn 
infecting dose may also be a factor. 


TSUTSUGAMUSHI DISEASE 


Synonyms.— Japanese lUver Fever; Mite Typhus; Scrub Typhus; Rural o 
Scrub Tropical Tvphus ; Pseudo-Tyrnhoid of Dell ; Sumatra Mite ret er. . 

Definition.— An acute duease of the typhus group characterised by fever o 
2 to 3 weeks’ duration, a primary sore or eschar associated with local aden>ti8> a 
maculo-papular rash, generalised lymphatic glandular enlargement, deafness 8° 
symptoms of basal pulmonary congestion. It is caused by RtekeUsia orientahs and 
IS transimtted from infected field mice (\oles) or rats to man by tlie bite of certain 
larval mites of the genus Trombicula. 

^Etiology. — In Japan the disease occurs commonly in the summer 
harvesters handling the hemp crop in the Island of Nippon. Here the vole, 
moniebelloi, is the reservoir host. Trombicuhd mites pass through four stage® 
their development, but it is only the larval stage which can transmit infecOon to 
man. The rodent reservoirs in Sumatra, Malaya and New Guinea are rats, ano,^ 
in the case of voles in Japan, the red hexapod Ian® (100-200/f) are found 
the ears of their rodent hosts. The larval mitc needs one feed on animal tissue-fl^^ 
for its metamorphosis, and is liable to get on to people tvalkmg through the jungi^’ 
lying on mfected eround. or sittme on lous. Having to the skm 


- ”r” — -o, .....V., ..... oy,i lo the depth o* . 

Md presumably deposit their eggs on the ground, where a new larval generally 
hatches out. Larval mites live on the ground and m rotting leaves, but they 
climb up a few inches on the stems of Kunal grass, etc., or even higher on to rotten 
logs when sumulated by the presence of man. Once the virus is acquired by a nu'’ 
larva It can pass on continuously from the adult to the egg and larva, which transo^ 
the dis^e at its next animal feed. It is important to demarcate accurately aa)' 
n-re t»vc disease has been acquired, so that subsequent exposure of troops or civih3i» 
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to infection may be avoided F akamushi tranainits m Japan, 2 dehenm m Malaya 
and India and T jletchen in New Guinea 

There is no necessary relationship between scrub itch and scrub typhus, as the 
species of trombiculid rmte, such as T which produces the former may not 

be a vector of the latter Some hours after bemg bitten by uninfected mites, hyper- 
sensime persons develop itchy papules, wmch may vesicate and later become in- 
fected with pjogemc bactena Lai^ numbers of these close-set lesions may be 
observed round the waist, or on the legs, etc If an infected mite inoculates nckettsix 
while bitmg, a primary sore or eschar is liable to result, due to multiplication of these 
organisms tn situ 

Pathology. — ^The local eschar, with inflammatory enlargement of the regional 
lymph glands, petechial hreraorrhages involving the serous membranes and alimentary 
tract, bilateral pulmonary congestion, gener^ised adenitis, including the tracheo 
bronchial and mesenteric lymph glands, a flabby heart, with or without dilatation of 
Its cavities and degeneration of the kidneys and liver are typical findmgs at necropsj 
The brain may show adema, increase in the cerebrospinal fluid and congestion of 
the superficial cortical vessels Occasionally thrombotic lesions, such as pulmonary 
mfarction or femoral thrombosis, are encountered, but, unlike louse borne typhus, 
widespread thrombosis of the peripheral blood vessels is rare, and nckettsi® m the 
endothelial cells Immg the blood vessels are esceedmgly difficult to demonstrate, 
Histopathological findings include penvascular cell mfiltration, eictravasation of red 
blood corpuscles due to degeneration of the endothelial cells Urung the small vessels 
and degenerative toxic changes m the parenchymatous cells of the spleen, liver and 
heart muscle 

Symptoms — A small papule may be evident some 2 or 3 days after the attach- 
ment of the larval mite to the skin This either subsides or may develop into a typicd 
eschar At the onset of the fever the eschar is a small rounded or oval sore 2 to 4 
mm in diameter, surrounded by a raised dusky areola 3 to 4 mm m width There 
is a firmly attached necrotic centre, which later develops mto a black slough , tins 
separates from the tenth day onwards, produemg a punched-out ulcer Healing 
occurs m 3 to 4 weeks, leaving a pitted scar which is occasionally pigmented Eschars 
are demonstrable m about 60 per cent of European cases , they are generally smgle 
but occasionally may be multiple, as many as 6 bemg recorded The site of the eschar 
is largely detemuned by the type of clothmg worn With open shirt, shorts and 
stockmgs the lesion appears on the neck or the calf at the upper margm of the stocking 
When trousers and g-utera are worn the legs are rarely affected, the common site 
being the arms and aSillaj (30 per cent ), chest and neck (20 per cent ) and the thighs 
and buttocks (27 per cent ) (Williams, bmclair and Jackson) 

Fever commences some 5 to 14 days after tlie bite (incubation period) Tlie 
onset is generally sudden, with a nse in temperature (99* to 102* F ), malai&e, head 
ache, post-orbitd pain, shivering, ngors, a^ing pains m the back and limbs and 
perhaps vomiting Occasionally there is a penod with mild malaise and headache 
for 2 or 3 day s pnor to the onset of fever. 

In the typical case a high temperature is soon established — 103* to 104° F being 
usual and up to 105° F not uncommon. A 4-hourly chart often reveals marked 
irrcgulanties, the temperature being remittent, mtemuttent or continuous In some, 
the temperature is continuous with Uttlc tendency to remittency , in others an inter- 
mittent type of temperature is common for the first 10 to 14 days, after which the 
temperature tends to become continuous and subsides by lysis on the fourteenth to 
seventeenth day Injected conjunctiva a furred cracked tongue, anorexia and con 
supation arc frequent, and diarrhtta and abdominal distension occur m a few in- 
stances Characteristic features appearing near the end of the first week include 
(I) generalised enlargement of the lymphatic glands, (2) a maculo-papular eruption, 
(3) pulmonary features, (4) mental symptoms and (5) transient nerve deafness 
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The patient may die from peripheral armlatory failure or , improvement 
or the fever may subside by lysis with drenching ^ j,®'' 3 weeks 

Though the febnle stage of the m most of these there 

severe cases do occur where fever continues for 4 to 6 weeks , e case 

IS some complication, such as an infected pulmonary 1 * 4cation within 

the pauent 13 normally well in 6 weeks and fit to resume his ordinary vocat 

^ Tf d'ark-sbnned Asiatics the eschar 13 "<« ‘the eye'' 

may be so inconspicuous that it passes unnoticed Mild flight 

associated with photophobia, fever, mild cough, headache, (Lewthivaite 

enlargement of life glands may be the only noteworthy clinical features (W' 

type the onset and course of the fever ate “™'“i “'S‘^dtiS“3 

arc inconspicuous, the blood pressure is well maintained, cyanosis ana » 
the feet are absent, and the pulmonary features ate transient Such patients 
well at the end of 3 weeks and fit to work in 6 to h weeto . . 

In the ambulatory type symptoms are so nuld that the P”"'"* f'’”," cjltcne" oi 
ciently ill to take to bed , posiuve agglutination reactions are the only cr 

''"°?ecnai/caiwei^he characteristic eschar has already been described, but certain 
other features call for more detailed description ,„1.raement oi 

m Admtis—Hy the fifth day there is often slight or super 

the lymphatic glands, which are discrete, etenc and firnr The ”*‘"‘“7' chlear 
ficial and deep inguinal glands are commonly adected, the cervucal nnd epit j 
glands less frequently The most marked enlargement is found in tnc i 
lymph glands cframing the eschar, but even here tenderness is not marneu 
secondary infection has supervened , i n maculo 

(2) Rath —Some 50 to 70 per cent of European patients develop a “ 
papular rash, fading on pressure Macules first appear on the chest puiar 

from the fifth to eighth day, soon become slightly raised, assuming a roacuio-p k 
appearance, and within 48 hours may spread to the face, neck, arms, p*"’® 
hands, trunk, thighs, legs and soles of the feet When fully developed these ^ 
papular lesions have a diameter of from 2 mm to 1 cm and a dull-red appea 
they commence to fade ^\lthln 4 to 5 days and have usually disappeared by jgtc 
lecnth day of the disease Macules may occasionally be observed on the soit P 
Sometimes the papular element may be lacking, and the small closely packed uy 
then simulate the rash of dengue or measles In fatal cases the rash occasi 
becomes pclccliial (W ilhams, Sinclair and Jackson) . . .gjii 

Pulmonary ftaturei — Cough is common early in the disease, and rales and ^ 
arc frequently noted Chest pain is not uncommon Signs in the lungs ®PP 
from tlic seventh daj onwards, but in milder infections these features are 
and do not progress as in the senously ill, in whom dullness, diminished 
murmur, abundant crepitations rales and rhonclu arc audible o>cr both lower ^ 
Ihese features arc accompanied by the development of cyanosis of the hp3 * 
increased respiratory rale to 40 or thereabouts Mouth breathing is 
there is an imtating cough, with tenacious white or blood-striked frothy. 
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purulent sputum In cases which recover, these abnormal chest signs begin to 
disappear at the end of the third u eek 

Nervous system — Mental features are common m the senously lU patient During 
the first 4 days tlie mental state is generally normal, any change noted being towards 
euphona or apathy Trom the sixth to tenth day ill patients show more pronounced 
changes In some the imUal euphona increases, and restless imtability, toxic con- 
fusion, insomnia and dehnum super^ene Othem become atonic, apathetic, drowsy 
and stuporous Coma not infrequently precedes death With clmical reco\ery, the 
mental state returns to normal 

Neurological features include nerve deafness, tremor, photophobia, tinnitus, 
panesthesia, hypenesthesia, neuntic pams, depressed superficial and deep reflexes, 
and unnary mcontinence and retention Nerve deafness, which is a characteristic 
feature, is generally bilateral It appears about the fifth day and rarely lasts longer 
than a week, permanent deafness being very rare Headache and neck stiffness may 
be associated with increased cerebrospinal fluid pressure 

The cerebrospinal fluid is often normal, but may show mcreased lymphocytes, 
increased protem and decreased chlorides These changes are most commonly found 
about the tenth day, disappear with recovery and are not necessarily related to neuro 
logical complications 

Cardio zascular features — ^The pulse-rate is slower than would be anticipated 
from the temperature dunng the firet week, it quickens to between 90 to 120 per 
minute durmg the second week In non fatal cases the pulse is regular in rhythm 
but may be dicrotic dunng the second and third week With cessation of fever the 
heart rate soon returns to normal, and dunng convalescence significant cardiac 
abnormahties are rare From the second week onwards in severe cases the blood 
pressure tends to fall, the daily readings being 75**100 m m Hg systolic and 
35-60 m m Hg diastolic Fatal cases not mfrcquendy die with peripheral car^o- 
vascular failure After recovery it tales about 2 weeks for the blood pressure to 
become normal 

Laboratory findings — ^The serum gives a positive agglutination to Proteus OXK 
suspensions, not to 0X19 or 0X2 The agglutinin commences to increase about 
the seventh day, teaching a maximum titre about the twentieth day For this reason 
It IS sound practice to examine the blood at weekly intervals, commencmg dunng the 
firet w eek and keeping some of the first serum for subsequent tests In cases m w hich 
only one test is done, an arbitrary minimum diagnostic litre of 1/125 can be provision- 
allj accepted as diagnostic of an active infection, but as Felix pomts out, suspensions 
of Proteus OXK are more susceptible to non specific ” normal ' agglutination by 
sera from man than are suspensions of 0X19 and 0X2, and for this reason additional 
caution IS necessary in making a diagnosis on the basis of a low litre agglutination 
reaction 

The leucoc>'te count V’anes vvithm fairly laigc limits and neutropenia is not 
uncommon Dunng the first 9 days the count tends to be of low normal type, 
t e 4000 to 7000 cells per c mm , later it mcreases The lymphocytes are on an 
avenge below 2000 per cmm , but increase later in cases which recover, m fatal 
cases the count frequently remains below 2000 per c.mm (\Vilhams, Smclair and 
Jackson) 

Anccmia is not a marked feature Haemoglobin may be decreased by 2 to 3 g 
per 100 ml, with an equivalent reduction in erythrocytes Mild albuminuna is 
the rule, and in severe cases this increases and hj'alo granular casts appear 

Complications — ^These include parotitis broncho pneumonia, pleunsy with 
effusion and infarction Infarcts may become secondarily infected and lead to lung 
abscess Femoral thrombosis maj develop m the second or third w eek, and suppura- 
tion may occur m the course of the vein Eje complications mclude conjunctival 
htmorrhage, retinal haemorrhage and rarely thrombosis of the retinal artery with 
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ffiUology.-The disease ™La™i and'n™X“>“}"“'t 

and Chowmng (1904), is ^,Xman beSs are usually mfated by adult Ucb 

the virus from rodent to ^ anJteamm and A cajememe Inferted 

"JcSSfhe mtS S S « a^d 

with ticks Where towri Z VouK and m tie summer in tl 


changes .ncWe Pe.eeW d 

skm and serous membrane, enlargement of lelon is an acu 

EfSippHSSSSi 

cells, not m the cytoplasm ss with R pr^azeki ^ lesion at t 

Symptoms —The incubation penod » from 3 to 14 days ^vith b« 

site of the tick bite with adenitis is rare The onset is nnorexia, nial^ 

ache lumbar and generalised pains, and^metimes sweating, ng . tempct*^‘ 
and voiSuns The tongue « coated, the conjunctive mjected and ‘5^^. t,rnc 
rfloSlv^to 103^ or 104^ F , the maximum being reached in 3 ““/papulai 
Bv then m severe wes, the face is becoming dusky and a rose-red °y Je?)®' 

Shappears LatcrthemaculcstumdaAer.ceasetofadeonpressure ^ later i 

“vioSsly hxmorrhagic The rash is first seen on ^The foer !«< 

extends to the body generally, mcludmg the palms, soles and ^ insoww® 

2 or 3 “eelii, an! falls b/ rapid IvsS ^nsupation, aTonvuto"® 

e usual, while severe cases may show stupor, delirium, coma an j_.,„ 


2 or 3 weeks, and falls by rapio iwis ^.cupauo,., .es,.™..— _ 

are usual, while severe cases may show aWpor, delitmtn coma an 
Enlargement of the spleen is not uneommon, and may bs an early ^ 
there may be jaundice and hepatomeply and, where the central n 
,s invoiced, altered refieaes, and Babinskis and Kernig 3 signs may p„o 

X leucoeytosis of 15,000 to 20,000 per emm rs not infrequent but le^ 
may occur, the lymphoC)3cs ate increased Albummuna is the 

“’Apart from this average classical type there are abortive 7 » 

fever lasting 3 or 4 days, ambulatory cases, with scanty rash and lever i j,„ 
10 dVvs ^d fulmmamg cases, whTeh die with marked nervous symptoms 
before the rash has appeared or with a himorrhagic type of espeo^^ 

Complications and Sequelx —Convalescence tends to be prolo^S; ' parotitis 
in 6c\ere cases Bronchitis, pneumonia, femoral and other 
hxmatuna, epistaxis and meixna may complicate the picture jntis, nep ^ 
media and gangrene of the fingers, toes, tonsils, prepuce and scrotum 
recorded . . -- fnrms o 


Diagnosis —The difTcrential diagnosu includes epidemic and Geo- 

uplms, uphold and the paratyphoid fevers, and cerebrospinal -nd 

graphical considerations, the character of the rash and the serological 
laboratory findings arc of importance Posim c serological reaction W obtaiof^ 
with 0\19 strains of Prutnu, but more specific results have recently 

I.. liYntion tfHstft emnlovinfr nin 


ical reaction may 

with 0\iy strains ot t’roieus, oui more speeme rcsuiis have recently , pjnsio’^ 
h> means of complement fixation tests employing punfied nckcttsial s v 
as antigen 
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Prognosis — ^The mortality rate vanes from 5 to 90 per cent in different geo- 
graphical areas Apart from fulminating cases, the onset of profound nervous symp 
toms, severe cardio vascular depression and a hemorrhagic rash indicate a severe 
infection and impl> a correspondingly g^a^e prognosis Age is of great importance, 
the higher age groups haMng a high mortality 

Treatment — In endemic areas tick-proof clothing should be wom and the body 
carefully searched for ticks , iodine should be apphed locally after their removal 
A prophylactic vacane prepared from a killed suspension of specific nckettsne should 
be given in endemic areas and repeated each year Specific treatment with chlor- 
tetncycline, oxyletracychne or chloramphenicol (Chloromycetin) is similar to that 
desenbed on p 287 

N Hamilton Fairley. 


LOUSE-BORNE TYPHUS FEVER 

Synonyms — ^Typhus Exanthematicus, Epidemic Typhus , Fleck Typhus, Jail 
or Camp Fever 

Dewition — An acute louse-bome infection due to Rickettna protoazeki and 
charactensed by contmued fever, a maculo papular eruption, nervous irritability and 
profound prostration In favourable case:> rapid defervescence occurs about tlie 
fourteenth day 

Etiology — ^The infection is conveyed by body hce perhaps through their bites, 
but more probably by cutaneous inoculation of meir excreta by scratching Head 
hce are also possible vectors The disease is one of a group transmitted by lice, rat 
fleas, ticls and hrval nutes but differs from the otliers in that it has a human and 
not an animal reservoir Typhus fever can aLo be transmitted sporadically by the 
rat flea, but m epidemics the body louse is the infecting agent Most of the factors 
which conduce to the spread of typhus operate by their influence on the parasites 
by which the di‘'ease is conveyed The hce pass directly from the sick to the healthy, 
or indirectly by means of garments, in the seams and folds of which they naturally 
live or by bedclothes and mattresses They migrate from the dead Lice which 
have fed on infected persons can, after a few days, transmit the disease and remam 
infectwe for the rest of their short hves Their eggs also contain the infective agent 
Their dned fjcces remain infective for many months and may possibly be air-bome 
as dust and inhaled The conjunctivx are also possible portals of entry Infected 
hce die in about 11 days, but the rat flea remains alive and infectious for several 
months Crowding of the sick together in dark, ill ventilated rooms greatly favours 
the possibility of iiuection, whilst m the presence of free ventilation very close contact 
is necessary before the disease is contracted 

Typhus earners are always \enmnous persons Clothes which harbour infected 
hce have also transmitted the disease to distant parts Typhus is a disease of cold 
and temperate climates, it occurs in tliose months when confinement vvithm doors 
and overcrowding are most likely, but paradoxically the peak of prevalence in coun 
tnes where it is endemic may occur m March, Apnl and May In hot climates 
bathing, scantiness of attire, free action of the skin and the lethal effect of high tempera 
tures on hce are all factors which prevent its spread But even here it may be found 
at high altitudes Predisposing causes of epidemics are \ ernunous infestation, over- 
crowding, mass movements of the population and, above all, starvation Epidemics 
are particularly liable to occur m times of war and famine 

In Russia, Eastern Europe and Asia Mmor the disease is very prevalent An 
endemic form of typhus fever, due to R moosen, is of v\ide distribution It is trans- 
mitted by the rat Ilea, Xenopsylla cheoptSf and the rat is the reservoir of infection 
This endemic or rounne form has been observed in Afnca, Greece, China, and North 
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and South Amorica. The 

for instance, in Mexican typhus or . ^ f tvnhus due to i?. protoozekt belle^^ 

"l:;rh"ee‘nC«S" "to^hr™^ the No^h Auterican Atlantic seaboard by 

”1?^, IrclS ~fdi ages and s” 

those above middle age, at SO years «, 1“^ f ““'^Vere and very much 1« 
years nearly 85 per cent.; atmtto ” “St InTopulations where the disc® 
Htal The average mortality is 10 to IM per cent, in p p nlaces the same 

“ndemk attach! may be very mild. "" .mrodurf , 

flea-borne \ariety. to 


'pathology.— The naked-eye post-mortm CPP“™CM p° temomhagM 

many acute infections and are not m themselves dwtinctive.^_^r ^ general catarrh 


jial n 2 eniuii““b- 

many acute infections and are not m or a cencral catarrh 

in the skin, serous and mucous membranes common. Softening 

of the air passages and hypostatic congestion of the lungs are ^mm ^ 

of Sc sple'cn an'd infiar^atory 

The absence of ulcerative lesions m the bowel affords g«tcm appe^^* 

felcr Beyond occasional meningeal congesuon the central nervous s>'stcm pr- 
normal. Zenker’s degeneration of muscle may be found , . i proliferation 
^licroscopial examination reveals discrete nodules, of endo^ehal ^ 
widwpread in small arteries of the conjuncuvs, the skm, the * jJ^t^tion ol 
wK These foci arc surrounded by a characteristic penywcular tnWtw 
larce mononuclear and plasma cells. The lesions may 
nc^sis give nsc to small hxmorrhages. They are known as jP-. rphese 

^rimf importance is atuched to Rickettsia bodies (^* iSoplasni 

small and pleSmorphic, not more than 0-3 by 0 V in ?'^®-^Sg4;rbo^« we fou«'* 
of cells, arc Gmm-negauve jmd stain by Gi'msa s sum. ^mkettsia b M ^ 

.ptrlngly in the blood on the seventh to the twelfth day of and ■» 

Infected hce and their excreta. Similar bodies occur in the typhus noaui 
the endothelial cells of the liver. „ ,, , valuable mra® 

An aeelutinative phenomenon, the Wcil-Felix reaction, affords a „,ert<l 

of recognising typhus. The reason la ^ed after Wo f up which 

in the urine of patients suffering from typhus an organism of the I ro!nn g™ V 
Is agglutlnsted in high dilution by the scnim of those infected. Ino sim 
baalUis are concerned 0X19 and 0X2. and agglutmauons have been do 

dilutions of semm up to 1 in 30.000. Reactions in controls, if occurring 
not take place in dilutions exceeding 1 in 50 or. at most, 1 in 100. in ^ , 5 utb 
of uphus the reaction is found by the fifth day, and in practically all f 

diy, after which the titrc nscs for about a wceL There is, however, no p 
cither Proteus 0X19 or 0X2 xs capable of producing typhus, nor uq bees 

immunity to the disease. An aggluUnation test with Rickettsia bodies has a 
clahorated rtartion) rtsmioe^ 

'file Wassermann reaction is often positive in typhus if the blood is . 
iKforc the CTXMS, but becomes negative arain m convalescence. In inoculate 
the titre of the \Sidal reaction for t)-phoid nscs steadily. 'Phis is an an 
reaction. f 5 to 2b 

Symptoms.— The incubation penod is about 12 dav-s with extremes oi ^ ^0.3- 

'I he claMical onset is sudden and ingravcscence much more rapid tjian m >1^ 
Dmrwing headache, guldmess, shivering or ngor and often vomiting 
accrwion. Pams in the hmbs and back may be severe and muscular pru* 
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evident from the first. Drenching sweats may occur. The face is flushed or dusky, 
the conjunctiv'SE injected, sometimes chemotic, and the pupils contracted. A char- 
acteristic ner\'ous irritability leads to restlessness, photophobia and insomnia. The 
tongue is large and coated, but soon becomes dry. Appetite is lost, thirst is great 
and the bowels are generally constipated. The urine is high coloured and scanty, 
rich in urea and uric acid, but deficient in chlorides. Albumin may appear later 
and the diazo-reaction is very constant. Bronchitis and slight epistaxis may occur. 
The spleen may become palpable, but the abdomen is not tumid. Even thus early 
in the disease, especially in alcoholic subjects, marked delirium, mania or stupor 
may be present. The patient soon takes to his bed. The temperature may reach 
104° F. by the first night; the acme, however, is generally attained on the third or 
fourth day. Associated \rith the fever is a somewhat rapid soft pulse. Marked rapidity 
of the respirations is also noticeable and may lead to an erroneous diagnosis of pneu- 
monia. 

The fever, which during the invasive stage may show' remissions, after attaining 
its maximum, ivhich may be as high as 105° or 106° F., undergoes little or no daily 
lariation. At the end of the first week or a day or two later a sudden remission, 
which is rarely lasting, may occur (pseudo-crisis)', from this penod, however, the 
fever generally shows some abatement and a sudden or somewhat gradual deferv'escence 
sets in on the thirteenth to the seventeenth day of the disease. 

The rash appears on the fourth or fifth day, first on the axillary folds, about 
the shoulders and on the sides of the chest and the abdomen. It avoids the face, 
and rarely invades the temples and forehead, nor does it appear on the palate, and 
seldom on the palms and soles, with these exceptions it may become general all over 
the body. It is most profuse on the trunk, especially on the back. The elements of 
which it consists are macules, papules and petechi®. The macular elements of the 
rash generally appear before the papules. They are large, blotchy and dusky m tint. 
With them is associated a deep-seated erythema or “ subcuticular mottling This 
mottling is best seen about the shoulders and axill®, but often extends to the back 
and front of the chest, the thighs and arms. The papules resemble the rose spots of 
typhoid, but are often ill-defined. At first they fade on pressure ; later, unlike the 
^ots in typhoid, they may show' petechi®, becoming dull red or brow'n and indelible. 
They do not appear m successive crops. 

Petechi® which resemble flea-bites may appear on the skin and in the conjunctiv® 
ol the lower lids. Purpuric patches may form over pressure-points and terminate 
in gangrenous bed-sores. The purpura indicates a severe infection, the h®morrhagic 
character of which may be confirmed by the occurrence of h®mateme3is, mel®na 
or h®maturia- Profusion of the rash in ^rphus is also an indication of a severe attack. 
In mild^ cases the eruption is scanty, and in children it is very e^’anescent. The 
application of a tourniquet w ill cause petechial h®roorrhages within tlie rash. 

The pol^orphonudear cells of Ae blood, which may possibly at first be in- 
creased, include many immature forms. A lymphopenia m the early stages is later 
replaced by a IjTnphocj'tosis, and basophilic mononuclear cells, Turk cells and plasma 
cells become numerous. 

The cerebrospinal fluid may show' a slight lymphocytosis, and also give a low 
positive Weil-Felix reaction. The globulin is increased. 

During the second w eck the patient in a grave infection may enter on the terminal 
stage of his disease. There is less complaint of headache ; delirium, if present, is 
less violent and of a muttering rather th.an maniacal type. Delusions may occur. 
Prostration is extreme and sleeplessness pronounced. The face is dusk}% sordes 
on the teeth. A curious mousy odour emanates from the body and 
dehjdration becomes marked. Day by day the nen’ous depression increases and the 
patient lies helpless on his back W’itn a tenden^ to sink do^vIl in the bed. The pupds 
are pin-point, the c) cs half open and fixed (coma vi^l). Although deaf and unnoticing, 
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he mutters hoarselj and incoherently and °£'^,^o'mh! it 

fon^e rs broun and tremrilous or the bedclothes rs apt to 

Sbir Thi Hood prl\u^: Mk™&dy" Accelemtmn ot/^mg “ecX 
than mer pronounced, ^40 per minute not b«ng — J. *e bl^^.^ 

shallow, and hypostatic “"K°"™Vbloid urea rises rapidly, ohguna or ^ 
retained or passed into the Tied The blMdurra p r roiy 

may occur and ursemia supers cne Bed sores are apt to 

pai away m coma, or h^erpyreioa may Preade toth fourteenth day 

In fatourable cases the I^^iSna oSrs The condioon lapidl) 

sometimes earlier, sometimes ater, more frequently * 

■fTira“:,.Smr‘’gS nd tfe P«-'£"Smh: SS 

''’'Tn^Ss^l'erl^sS^^emthetiV'ia^^^^^ 

VAfUFTiES — Tvohus mfecuon may occur m all degrees oi amoog 

rmldn«sTo fulmiSnt sesenty The milder types are P?«^Vh“^y aW® 
names of localities where the disease is “‘''“'j and m ctu dren 1 of the 

m the EUise of an influenza like feter with headache, dron-siness emu 
ey«, of« a bioncho-pneumonia. Of the severe types *at ^owm « j ot 3 

?r billing lyphul IS the most striking In this form dMth ?'? 'o,,on, 
days of ae onset A meningeal sanety, accompanied by «^%’de'ed ,be 
sqimt and oaer nenous symptoms, simulates meningitis, which may ^ , 1,0 
present. Some cases are charactensed by fier« manucal ‘>''”'*5 , 5^.5 aim®' 
Lay assume a franUy hxmotrhagic foim, but this is uncommon Relaps 
unknown, and authcmic second atuc^ are rare _n„,mnnia or hypoe^P^ 

Complications and Sequelx -Bronchiolitis broncho Pn'"™^ ° J, «Tur. 
congestion of the lungs are ^e outstanding compheauons torely uiy 
and may lead to necrosis ot the cartilages and redema of the glottis 
pneumonia is hardly ecer seen Diarrhira is rarely "““blesome , it im) 
named by abdominal distension and esen the p^age of blood hemorai f,^ 

similar to that ot typhoid fever, is common Sepuc or may occ" 

formed m die lungs, and gangrene of the fingers ears, nose or pud^ a j ms, 
Suppurame parouus is a marked feature of the disease, and me mll^co g ^ 
t -iJ .a. riiTseTronnis* fw«! 100 . mav form ^ith CTcat . _’(„Tn 


SuppuraUNC parotTua js a marked feature of the disease, and „;,d,ty - 

bc^mc nccroiic. Gangrenous bed sores, too, may fom jMth ”Lhcrfor« 

p%*xmic compheauons ensue W hen typhus is follow ed by hermpl^a or 
of paraljiis a vascular lesion should be suspected Mania, rno^'**^'^ 

Unt jn^npr^llv clear UT>. ahho 


oiparaljiis a vascular lesion should be suspected Mania, melancholia an 

arc occasional sc<iucls but generally clear up. although thev may -hius 

to do so Other complications arc diffuse glomerular nephnus, cjstitts, o 

hce Pregnant ss omen frcqucmlj abort. _ _ ^ pf^'i 


ndice Pregnant ss omen frcqucmlj abort. n( Fro*^ 

Diagnosis.— tor the Weil Felix reaction a reliable smooth strain ^jfcar- 
0 \ 19 , IS requisite A nstng aggluUnauon tiire to tins organism is most s ^ jVe 
Hesuits with a titrc of less than 1 200 should not be accepted as 
titrc has risen grcatlj since the onset Die aggluUnation maj 0"^ 

the li trd or fourth week of convalescence Occasionally titrcs with pf® 
eaeced ihmc of 0\19 

An ethereal extract of Cox s vacanc provides an anugen for complement 
an 1 sj^ljtmation tests (Craigie) 
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As compared wth tvphoid, the onset in typhus is more sudden, prostration and 
nervous symptoms occur earlier and are more pronounced The aspect is drunken, 
the face congested, the pupils contracted and the eyes suffused Diarrhcea and 
abdominal sjTnptoms are unusual The eruption is more profuse and more uidelj 
distributed, and the rose spots, which are paler than those of ty-phoid, may show 
petechi'u The termination of the fe% er is more abrupt Blood cultures and agglutina- 
tion tests, also the steady rise in the blood urea in typhus are of great value in dis- 
tinguishing the u\o diseases 

Lobar pneumoma, especially the apical form with meningeal symptoms, may be 
mistaken for typhus, but should be eliminated by repeated examination of the lungs 
and the presence of a marked potymuclear leucoiytosis The hj'postatic pneumonia 
of typhus is bilateral and does not show frank signs of consolidation Febnle herpes 
may occur m both diseases 

Cerebrospinal memngiUr is distinguished by lumbar puncture and examination 
of the cercbrospmal fluid Encephalitis lethargica, with fever, headache and dehnum, 
must be distinguished by the absence of the charactenstic rash of typhus, the negativ e 
Well Felix reaction and the supervention of such signs as slight muscular rigidity, 
ptosis, ophthalmoplegia and a charactenstic lethargy from which the patient can be 
roused The cerebrospinal fluid may show a lymphocy tosis, w ithout globulin increase 

The prodromal rashes of small pox have been mistaken for ty'phus They are 
distinguished by their characters and distnbution and later by appearance of the focal 
eruption Uramta may complicate tyTihus but is sometimes nustaken for it It is 
then distinguished by the absence of fev er and rash and tlie condition of the unne 
DifEculty occasionally anses with a fading measles rash, but unlike the rash of typhus 
this invades the face and a history of catarrhal symptoms may be obtamed The 
spotted feter of the Rocky Mountains, which is a tick typhus closely resembles louse 
typhus 

In hot climates and on campaigns other possible sources of error in diagnosis 
are louse borne relapsmg fever, epidemics of which often coinade wath those of 
typhus sand fly fever and malana Influenza may also lead to difficulty 

Prognosis — ^The mortality', which is low m childhood and adolescence, then 
progressively increases (see p 296) In aged patients recovery is the exception 
Clinical indications of gravity are persistent sleeplessness marked subsultus violent 
dehnum or conv'ulsions evidence of a hiemorrhagic tendency, a profuse petechial 
rash and continued high fever or hyperpyrexia Fading arculation is shown by 
rising pulse-rate, Imdity, coldness of the extremities and hypostatic congestion of 
the lungs Suppression of unne and uncmic symptoms are also of grave import 
A blood urea of 90 mg per 100 ml is unfavourable and it may nse to 200 mg m fatal 
cases Gangrenous bed sores, extensive parotid suppuration pjiemic symptoms and 
penpheral gangrene are of bad augury, as also is persistence of a leucocytosis of over 
20,000 The disease is particularly deadly to alcoholics and fat subjects 

Treatment — ^Prophylactic, — Every effort must be made to get rid of lice 
The patient should be stnpped, the hW clipped short and the body shaved and 
thoroughly washed before admission to a ward As the eggs of hce contam the v irus 
and hatch m about 8 days, a second disinfestation at the end of 10 day’s may be desir 
able The garments of attendants should be louse proof, and attendants should also 
be immune or at all events below the age of 30 years The clothing of those infected, 
and of contacts should not be shaken it should be stenhsed and their iinng rooms 
and their contents disinfected The use of D D T (dichlor diphenyl tnchlorcthane) 
has proved effective when diluted and dusted between clothe* and skin and also 
when used for impregnating the undeigarments of those e.xposed to infection Cases 
of ty’phus are best treated m isolation hospitals, and when the disease is epidemic 
good results are obtained by forbidding movements of the populace so that sus- 
ccptibles are not introduced into infected areas and infection not carried to areas 
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h.,herto free from .. InjoCon of the Wood sorom of couvalesceoU rs ,a,d to be 
prophylactic, but hp communicated in carbolic soluu 

By cultivating the virus in lice and '"'j" ™n^^ettsi^ Vacanes lit 

"“‘qu"o7sIp™^^^ « •= ““ 

-This should be on the same lines as 

Free ventilation, tepid sponging night imd "fl “Jf railf beef tea, fruit ju 

and bach, and the adoptron of a "S j,l‘'c|,n5tipatc^ 

and plenty of water, are the essentials The bowels are usual ly rons p 

shoWd be used The urine must be measured, 'h,n Temperature i 

mav lead to creat restlessness vith constant overflow When the p 
above lOS" or 104'* F . tepid or cold spoking should JaldVdc is 

exposure to heat has a very deletenous effect For ='? P yj dehr 
most useful hypnotic, hut requires to be given in large “““ " ,„je 

patients need some form of restraint and in these casp hy , clucose s: 

if other means fall Frequent rectal salmM or ‘I-' ,°„,®ach tube 
solution intravenously, subcutaneously or by dnp through 5^1= *7“ coll 
beneficial m toxicmia, dehydration and arcuUtory collapse Jlr' pe; 

after the crisis should be remembered, and patients “rcWlly 'v«ched at 
Both chlortaracyclme and chloramphenicol have proved ■" '“A 

of typhus fever Improvement begins within 24 hours of “‘1™"“*/!' V This l™ 
tore falls to normal usually by the third day and the rash . j„. y given 

provement is noted irrespective of the stage of the illness at which tM 6 some 
In view of the dangerous eliccts of chloramphenicol on the bone marrow 
patients, chlottcttacydme must be regarded as the drug of choice 


TRENCH FEVER 

Synonyms— Volhynia Fever, Meuse Fever, Five Day or Quintan Fwer ^ 
Definition —Trench fever is a specific infectious disease, Ps° ^ v ; ^„rt>onr 
Rukettsta qmntana, transmitted from man to man by the body louse, Pediculus ‘ ^^3,0 
amically it is characterised by recurrent pyrexia, headache, giddmcss se% 
in the back and limbs, conjunctival congestion, sweating leucocytosis ana y 

, „ the ^ 

TEtiology — ^The disease was first recognised as a specific entity during >• 
of 1914-1918, when it appeared on the European fighting fronts, Salonika LgiP ^ 
Mesopotamia Approximately 800,000 cases occurred amongst Allied 
France during 4 years No outbreak of this disease was reported dunng the 
1939-1945 The inoculation of blood of infected patients into volunteers w as 10 

be canablc of causing the disease (McNce, Renshaw and Brunt) It was also pro' ^^},ich 
the blood may remain infective for 200 ^ys Later, it was discovered that lice 
had been fed on febrile patients and were subsequently kept for 5 to 12 “^y* — ^,310 
to 30” C could transmit the disease to volunteers Once infected the lice 
infected for life Large numbers of nckctuia bodies {R qutntana) were A®”'®” ujbly 
in the mid gut of lice fed on infected people (Topfer) The disease j j^to 
conveyed not by the bite of the infected louse but oy its excreta being rubbe 
skin abrasions 

Pathology — As the dtseas'* never proved fatal no record of necropsies arc 
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able m man ExaimnaUon ot the trench fe\cr macules in skin obtained -it biopsy 
has sho^^n (1) hj’penemia, (2) (edema and (3) perivascular lymphocj^ic infiltration, 
unlike epidemic typhus, there was neither necrosis of the endothehal cells lining the 
vessels nor h} aline thrombosis 

Symptoms — ^The incubation penod vanes from 10 to 30 days The onset is 
generally sudden, with headache, giddmess, pain in the shins, badv and behind the 
eyeballs, and a rapiiUy rising temperature (103° to 104° F ) Clulls and sweating are 
common The conjunctiva may be congested and the general appearance of the 
patient dunng the acute stage reflects extreme pain and discomfort He is restless 
and changes his position constantly in a vain effort to get relief Frontal or retro 
orbital headache is often severe and persistent, if it be retro occipital in type it may 
be accompanied by stiffness of the neck The pain in the limbs may be of a dull 
aching or gnawing character, or of an acute stabbing tj pe Such pains are felt m the 
bones, especially the tibia, last many hours and are worse at night At first the paui 
IS generalised, but after a few daj's it becomes more localised m the loms and lower 
limbs It is generally symmetrical, and may vary in situation from day to day 
Assoaated with pam there may be intense superficial tenderness — especially over 
the shins — so that even the weight of the bedclothes (amnot be borne 

Splenic enlargement occurs m 70 to 80 per cent of cases Splenomegaly may be 
associated with tenderness and sometimes with ngidity of the muscles in the left 
hy pQchondnum If palpable, the edge is firm In the early stages the spleen increases 
in size dunng febnie relapses and decreases dunng the afebrile periods, later, its 
dimensions remam more constant Though profuse s\\ eatmg is uncommon, a peculiar 
feature is the rapid alternations of shivenng and sweating , several such attacks may 
occur within 24 hours Vomiting and dtarrheea have been desenbed but are rare, 
constipation is tlie rule. Red macules, fading on pressure and lasting from 6 to 48 
hours, are frequently seen m the first few day's of fever and ot tunes dunng relapses 
They appear in crops on the chest, abdomen and back are at first a rose red and 
later a dull red colour and measure 4 to 8 mm in diameter Herpes labialis is not 
infrequent 

Unlike typhus, the mental condition remains normal The tendon reflexes are 
often exaggerated, and dunng fever lateral nystagmus may be induced by movmg 
the eyes A moderate neutrophil leucocytosis precedes and accompanies the fever 
The total count rarely exceeds 20,000 leucocytes per c.mm , and there is a marked 
Jeft shifc Vrmsry sjiaptocns rndadt and pofyunra m the post lehnfe 

stage , the unne may contain a trace of albumm 

Widely different types of temperature chart are encountered The total duration 
of fever v-anes from a few days to several weeks, and in most instances irregularities 
m the temperature cliart are common When the disease was first encountered xn 
France short types predominated, later the disease became more severe and more 
prolonged pvrexia was more common Vanous types include (1) A short bout of 
feier lasting about 3 days (2) A similar short febnie attack folioived by a penod of 
apyrexia and a febnie relapse on the sixth, seventh and eighth day Irregular fever 
sometimes followed (3) The prunary fever running more or less mto the relapse 
and produang a saddle-back type of chart Agam irregular fever might follow 
(4) A definitely intermittent type of fever manifesting regular periodiaty and some- 
times lasting many weeks 

Complications — In patients with prolonged pyrexia, pain and sleeplessness lead 
in certain instances to mental depression, neurasthema and so called disordered action 
of tlic heart (D \ H ) The latter condition which is really a cardiac neurosis, was 
ctToneouslv attributed to organic disease of the heart dunng the W ar of 1914-1918 

Diagnosis — During tlie early febnie stage trench fever may be mistaken foi 
influenza dengue, typhoid paratyphoid, typhus, malana, relapsing fever, undulant 
fever, rat bite lever and leptospirosis laboratory investigations will help to exclude 
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Jny of tho above menfoned d.seasea A 5 to 6-day penodtaty m the temperature 
under Symptoms, the course of the d^ease rs very 

vanable The mortality is practically nd individual, thoroughly cte 

Treatment -PrevenUon ® were available, and 

infecting the clothing and the use of D 1014-1918 ° No opportumty has 

treatment was mainly symptomatic m the War of 91+-1918 «o pp 
been afforded for testing the action of chloramphenicol ^ jjj„,i,ton FauU-EY 


••Q” FEVER 

Definition —An acute febrile illness caused by 
by sudden onset, general syi^toms including ^ organism d» 

of interstitial pneumonitis There is no rash and agglutinins to n 

"“‘iTSy-The causative organ, sm. R iumeU ts small and pleomoipte 
It i7prese®nt m the blood dunng the febnle period It necropsy 

from sputum urine or C S F or from tissues cspeaally 'mraUy hi 

“Q” fever is beheved to be an enzootic of anunals transmitted m 
certain ticks It is commonly transmitted to domestic stock, mcludmg 
infesting livestock easily become infected with K “PP n” ost mminon>J 

The causal organism is resistant to desiccation and is conveyed to man inost j 

by tSatton of infected dnst Infection may also occur 

tissues secretions, etc The disease is ftus found mainly “ j,ed in* 

handling of livestock or m those exposed to dirty, laboratory 

livestock Infection may result from druiking raw milk It occurs easily in 
■workers handling R burnett l m man by 

“ Q” fever, with pulmonary involvement, can be “ x-tradenna^ 

tion or mtranasal insullaiion of mfecuve material containing . „Settss»ia 

or intramuscular inoculation of the organism may give nse to fever ana nw- 
but without pulmonary signs .. i T 4 - first descnbcil 

“ Q ” fever appears sporadically or in explosive outbreaks It was n^>. 
m 1935 in Australia It is now known to occur m many parts of the woriQ, 

England Spam, Italy, Greece, the Middle East, tropical and South Airiw 
Umted States of America Dunng the War of 1939-1945 localised cp 
occurred amongst troops staUoned m the Mediterranean littoral , animal* 

Pathology— jR burnett can readdy infect many wild and domesUWte . 
and several species of ticks , transovanal transmission has been described m i 

Isolation of the organisms m a suspected case of “ Q ’’ fever is ^®^‘Xoi(,aical 
out by intrapentoneal inoculation of blood or urine into gumea pigs ^a 
changes in infected animals include moderate enlargement and engorgeme 
spleen and small granulomatous lesions m many organs g pno 

In man, post mortem findings have been desenbed m very few cas®^ , *Lgj.e ar® 
cipal lesions are found m the lungs, cspeaally in the basal zones, in which 
patchy consolidation and thickcnmg of the alveolar walls and penvascui 
due to accumulations of macrophages and round cells Polymorphs ana 
occur m minimal numbers There may be small scattered areas of neer 
breaking down of alveolar septa Alveoh, bronchioli and small bronchi 
%sith exudate containing large numbers of degenerate macrophages f .ys and 

cell and macrophage accumulations have been reported in the testes, ?^“|L/.iliilar 
other organs, and similar lesions mvolvmg the microglia m the bram jucg 

and extracellular nckettsias have been identified by Whittick m smears 
spleen, tc3t“8 and bram 
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“q** fever 

Sjmptoms and Signs. — The incubation penod is given by Smadel as a mean 
of 19 days The onset is usually sudden There is a wde \ ariation m seventy The 
chmcal picture may show nothing beyond a mild fever lastmg only a day or tv.o 
In most cases, however, the temperature nses rapidly at first to moderate heights, 
but may reach 103° to 105° T after 1 or 2 days The fe%er is remittent and swmgmg 
It lasts from 1 to 10 days or longer, the average duration bemg from a few days to 
3 weeks In some cases, espeaally m middle aged mdmduals, the fe\er persists for 
several weeks General sjTnptoms may develop at the onset and persist through the 
febrile penod Headache and general muscular pains are often severe Subjective 
feelings of cold and occasional shivenng may occur, but ngor is unusual Nocturnal 
sweatmg and insomiua are common m some outbreaks Anorexia and nausea are 
the rule The upper respiratory tract is not usually involved, but a slight dry cough 
may develop after the fourth day, often accompanied by pain in the chest, which 
may be localised to one area The sputum is usually mucoid or mucopurulent and 
may be blood-streaked , occasional smalt h'emopUses ha\e been reported In some 
patients dyspnoea may be the dominant picture, and there may be cyanosis Examina- 
tion of the chest at ^is stage maj rev^ localised reduction m air entry, commonly 
m one or both bases, with occasional crepitations and scattered rales In seriously 
ill patients there may be obvious signs of consolidation m one or both bases The 
physical signs of lung mvoUement, however, may v'ary considerably from day to 
day and are often ev'anescent, but endencc of pulmonary changes can usually be 
demonstrated by radiograph} Radiographic changes are said to occur m practically 
all naturally infected patients The pattern is indistinguishable from that of pnmary 
atypical pneumonia It dev clops about the fourth day, when signs of consolidation 
appear, involving small areas of one or more lobes The shadows present a homo- 
geneous “ ground glass ” appearance The lesions may progress for a few days and 
then become stauonary, disappearing only slowly They frequently persist well into 
convalescence 

Evidence of changes m organs other than the lungs and the spleen is uncommon 
In those cases in which the febrile episode continues for weeks, however, signs of 
liver involvement, including jaundice, may develop 

Relapses occur weeks or months after the initial attack m a small percentage of 
cases, with recurrence of fever and pulmonary signs and S}'mptoras 

Course — Complications rarely develop Delirium and signs of acute menuigo 
encephalitis have been reported Orchitis has also been desenbed during a severe 
attack Some loss of weight occurs during the febnie penod and there is considerable 
weakness, which maj persist for weeks after treatment The appetite improves 
rapidly and the temperature returns to normal 

Fatal issue is nre Deaths have been reported in a few natural infections and in 
a laboratoiy worker 

Diagnosis — Clinical diagnosis is difficult A knowledge of the patient’s employ- 
ment, espeaally in regard to contaa with livestock is essential The early stages of 
“ Q ” fever closely resemble those of man} other acute febnie illnesses, and in the 
stage of pulmonar} involvement the diagnosis of pneumonia or at}'p!cal pneumonia 
IS commonly made Failure of the pulmonary condition to respond to sulphonamidcs 
or pemcillm is often the first clue to the real condmon In some areas psittacosis and 
cocadioidom} costs must be differentiated Diagnosis depends finall} on the recovery 
of the organism or the results of serological examinations 

R burnett can be recov crcd during the febnie stage of tlie illness by intrapcntoncal 
inoculation of blood or unne into gumca-pigs The organism is eventual!} identified 
in spleen smears from tlic infected animals Because of the considerable danger of 
acadcntal infection, isolation of tJie oiganism sliould not be attempted except under 
the proper laborator} conditions 

Diagnosis is usuall} made bv examination of the scrum for agglutinins and 



com 

can 


INFECTIOUS DISEASES 

inlemcnt-fixmg bodies. ^ 

5L-s?fr;iS,r.sSi"» 

aBcl late In the illness. Diagnosis 1 ! 20^for complement tonoa 

of anubodies. Titres of 1 : 8 for “5^ tTnher tiUK are muaUy found at a hte 

are regarded as significant, but considerably higher titres ate u.iiau, 

sta^’c. i.e., ^vecks and even months after the onset. „rniin occur; serum 

No cross reactions wth other members of the ^ ^^ntam 

from a case of “ Q ” feter will not agglutinate Prolem suspensions an 

■"’Vrll^enh-Propliylaiih is best achieved by ^ 

saccine prepared froti Infectid yolk-sac tissue) of ‘Sio„ or boJinS 

Infection in stock yards, dames, slaughter-hous«, c c. not ^ 

milk is necessary in areas known to be infected . ^ long as stcnl- 

efficient. Transmission from patient to patient in a ward is uriAely 

isatlon of sputum and excreta IS earned out. : 1,1° effect on tk' 

Sulphonamldes, penicillin and streptomycin have no appreciable 

course of the illness. .... .ffeetive The lUne® 

Chlortctracj Cline, chloramphenicol aod oxytetracychne .uJge tke 

Itself b so variable in duration and seventy, however, that it is difticu J 
real value of chemotherapeutic treatment. r ,cn 4 hourly, up “ ’ 

Chloramphenicol has been given orally m doses of 250 “S’ /„’n or oi'- 
total of 6 0 g. Smadel recommends oral administration “f/n'°J'.i”'^TLatninit “ 
tctraevcline in divided doses in a total dosage of 3 g. to 4 g. daily. Trcaim 
continued for some days after the fever has subsided. temperature to 

Treatment with these antibioucs usually results in the fall ol temp 
normal in a day or two and rapid resolution of the pulmonary signs ana 
pattern. A few cases may relapse shortly after treatment is stopped, 
be immediately rc-treated with similar dosage rtgimes. MiBCSATtU. 


G. INFECTIOUS DISEASES OF DOUBTFUL OR 
UNKNOWN ifiTIOLOGY 
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INFECTIOUS ERYTHEMA 
Synonyms — ^iVIegalerythema Epidemicum , Fifth Disease 

A mildi> infectious disease of which the aetiology and mode of transmission are 
unknown Witli slight fe\ er, a confluent xo^ eruption appears on the cheeks, av oiding 
the arcum oral region The hot swelling, with its well defined edge, may suggest 
erysipelas Discrete papules spread to the forehead and neck , on the next day they 
invade the truiA and limbs mainly the latter The extensor surfaces and the buttocks 
are sites of predilection The papules by confluence form patches, which may assume 
annular or gyrate patterns, spreading at the penphery and fadmg at tlie centres The 
eruption disappears npidly from the face and trunk, but may pereist on the limbs 
for a w eek or more, and may recur as the result of imtation in a manner suggestive 
of urticana Compbcations are extremely rare The incubation penod is from 6 to 
14 days There is a slight polymorphonuclear leucocytosis In contrast with rubella, 
eosinophilia may occur and plasma cells are scarce 

GLANDULAR FEVER 

Synonyms — Infectious Mononucleosis, Monocytic Angina 
Definition — ^An acute mfectvon characterised by fever and ademtis w'lth a great 
increase of mononuclear cells in the blood and the appearance of heterophile anti- 
bodies m the blood serum Recovery the rule, and complications are exceptional 
Etiology — Glandular fever is probably a virus infection, but a small Gram- 
positive bacillus, Luterta motiocytogenes, has on rare occasions been recovered from 
the blood The route of invasion is unknown Volunteers have been infected by 
blood transfusion and monkeys by emulsions of the swollen glands Its prevalence 
IS worldwide. It Uaually occurs m the spring as small commensal outbreaks, but 
^oradic cases are not infrequent and occasionally more wndespread epidemics appear 
Children and > oung adults are chiefly attacked, males preponderating The incubation 
penod may vary from S to 12 days Infectivity is slight and its duration short 

Symptoms and Types — In cluldren and adolescents the onset is sudden, with 
fever and faucial injection Stiffness of the neck, slight dysphagia or mild conjunc- 
tivitis may occur Lymph glands, usually those under the upper half of the sterno- 
mastoid muscle swell rapidly ( ^larduiar By the second or third day the glands 

may attain a considerable size 'i'hcy are discrete and scarcely tender The skin 
over them is not inflamed, nor is there any surrounding cederaa In some cases a 
definite membranous angina is present, and glandular tenderness is more pronounced 
(anpnosc Although the swelling is at first unilateni, the glands on the other 

side of the neck may enlarge in turn and minor or even pnmary swellings of the 
postenor cervical, axillary and inguinal groups may occur 

The adenitis is accompanied by sharp pyrexia, the fever being irregular, and 
ranging from 100® to 103® F , or even higher Exceptionally a fleeting erythematous 
or rubclhform rash appears on the trunk 

The adcnihs of glandular fever may not be limited to superfiaal glandi» or even 
obviously involve them Paroxysmal cough dysphagia and even pulmonary collapse 
mav indicate mediastinal invasion Vomiting and abdominal pain may accompany 
palpable swelling of the mesenteric glands Appendiatis, may thus be simulated Cyo 
Lnlirgemcnt of the spleen usually slight but sometimes pronounced and less 
frequently of the liver, is common Rarely hepatitis and jaundice develop after a 
week or longer, this may, on the evidence of the blood count and the Paul Bunnell 
test, be the only cvndcnce of the infection In some cases mcningismus or a mild 
lymphocytic meningitis have been observed riicsc protean manifcstaiions arc very 
mislcjdmg 
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e Tl,fi blood chance^ are distmcUve but may be either transient or delayed^ Ate 
pnlv mor^^uclear leu gigylosts or, rarely, a neutropen , 
Senst.c^lcfeitEn^ESSte^^ T^e®^ 

form 40 to 10 pdr cent ^Tthe total leuco^K instead of the norm^ Xhimj 
1 he cells are not of uniform type as m acuff leutemm Aberrant 
in some respects resemble either large pnmitive ^ '“g “ j 

or plasma c&ls, preponderate There is general agreement ai 

lymphoid senes, they are sometimes seen danai 

any number is diagnostic of glandular fever The small lymphoe^ y ^ 
.shed m number "The t^l leucoeyte counts rarely ™te "“th° fcease 

but may be 30 000 or mote , occasionally there is leucopenia throughout tn 
The red cell count IS not dim inished „c .h,en aooearia 

■" Hetcrophile antibodies, w^h agglutinate the red ^ Jl-nh tie 

the blood semm This « th^aul Bunnell r£aclj^ It b^omra ^s« ^ diaroosM 
appearance of the swollen glands A titre of i in lOO, or p y » ^ ^eeb 

of glandular fever Appeanng about the fifth day, it i^y persist f°^ ' IB 

Sometunes its appearance is delayed and repetition of the test is ne 
constancy is doubted by some observers The distin«ive “"•'bodire are n 
by ox ted cells but not by guinea pig kidney A similar reacuon which my ^ 

after the miection of horse serum is distinguished by absorption by both a„ ^ 

differential lest, positwe in a litre of 1 in 40, combines absorption and a^g 

^ The Ijmphademtis is characterised by vascular congestion and bv 
the reticulo endothelium and germ centres which may be packed with cens jj 
in the blood Similar cells occur in the spleen where they pack the smusw ^ 
the trabcculx and ensheath the small arteries They also penetrate t-Hguj 

The febnlc stage of the disease may last for 10 days or a month 
of fever, with miolvemcnt of fresh glandular groups maj occur 
swellings subside more slowly than the fever A subacute or relapsing 
sweats and irregular pyrexia, stmulaung Hodgkin s disease, has been ]-.ccBce 

mononucleosis may be very transitory, or may persist for some time Convai 
IS slow , f _ the 

In some cases, mostly adult, glandular fever maj differ consideraoiy i 
disease as described above There is a fcbnle course, very suggestive . po 
infection, with malaise, muscular pains, headache and perhaps -l- cod 

marked soreness of the throat. Shivcnng or rigor may occur lowards t 
of the first or second week of fever, a scanty eruption of macules or of papul^ limbs- 
what like tliose of typhoid fever, mav appear on the trunk and perhaps the ^ 
The diagnosis is established when glandular enlargement, usually less prono 
m this t j pe supervenes in the third week or later, and the fever assumes a rctn 
form At tlus stage a relative or absolute mononucleosis is most likely to ^ 

covered and may be fleeting or very protracted A membranous faucial mflam 
maj possibly now be found The spleen may enlarge Relapses may occur an 
fever has been known to persist for many months, but recovery is still the rule 
vanctv IS known as tlie lvf)hoid typ e t^winc* 

In some cases of glandule lever the ^\aS 5 e^nann, or Kahn, reaction ^ 
temporarily positive A misleading agglutination with typhoid ‘ O " antigen i 
titles maj al^ appear , 0 

\cr) rarclv petechial eruptions acedmpony glandular fever, the bleeding ^ 
reased and platelet deficiency is present. his consututes a nirc_p£r£j£ 2 i^J^^ 5 ! 


increased and platelet dcticicncy is pi 

A striking feature of outbreaks of glandular fever is the occurrccce’df s) 
infections without overt chn cal signs, the blood picture being tjpical and t 
Uunncll test positive 

Compheutions — Suppuration in the glands is vety rare Ojtjs rctrop'^fi--'^ 
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abscess aju^ h ave been met with A temporary albuminuria, maj occur 

and m^som^ per cent of the owes a bemgn hsmorrhagic nenlirit is Amore serious 
complication is the spo ntaneous ruptufe o^f a st\oUcn, intiltrated and softened spleen 
which has been recorded on rare occasions Sometimes atypical pneumonia or 
gl ycosuria occurs Seious^ or lymphocytic metungitis is exceptional, as also are 
cerebnT' palsies and T^ons of certain penpheral ^rves Myocarditis, sometimes 
w ith disturbance of the conducting sjstem, is an occ^i^al sequel 

Diagnosis — The clmical course is often so characteristic and the cervical adenitis 
so disproportionate to the faucial inflammation that suspicion of glandular feter 
should be aroused In the more prolonged febrile form, fei ers of tlie enteric 
group can be excluded by the blood count and the usual bacteriological and 
sero logical tests. In the membra'nous v^etv> diphtheria is excluded by absence 
of the Kiebs l^effler bacillus and of acute toxamic symptoms, despite persistent 
membrane 

Resemblance to rubella is sometimes dose, but the differences in the blood films, 
".nd the Paul Bunnell test will deade Sore throat, ademtis and a maculo papular 
ash may suggest secondary syphilis, and the possibility of a positive ^Vassermann 
eaction causes further confusion The paroxysmal cough and leucocytoais may 
iimulate whooping cough but the Bordet Gengou bacillus is absent, and tlie Paul- 
3unnell test positive Swelling of the salivary glands and even Mikulicz’s syndrome 
lave been reported in rare instances In sudi cases, if authentic, mumps may be 
jimulated Vincent’s angina may complicate glandular fever, but tlJc oc^rrence of 
Vincent’s or^nisms is nmv regarded as fortuitous 

Acute ieukamia at its onset constitutes a very real difficulty, but the leucocytosis 
IS usually tar m excess of that of glandular fever and the cell type more uniform 
The diversity of cells seen m glandidar fever is lacking, anemia is progress!; e and the 
issue fatal Rarelv lymphatic leukemia of a very chrome type, with bouts of fever, 
adenitis, which is but slight, and moderate lymphocytosis is mistaken for the usual 
tardy conv'alescence from glandular fever jlodgkin’s disease is a much more chronic 
and progressive affection, here lymphocymsis rarely occurs , biopsy of a gland is 
the only certain diagnostic entenon In acute mfecuous lymphocj^osis the increase 
is in the small lymphocytes, and although an ademtis occurs, the Paul Bunnell test 
remains negative Tuberculous ademtis has a greater chromcity, pen ademtis and 
suppuration w itli other signs of tuberculosis may be present Septic ademtis mduces 
a Aecftajcjtosfsv jsnd msy sappurstc Agcsnulocjtfc angmd iS 

charactensed by a low leucocyte count due to the disappearance of all granular cells 
The differentiation of glandular fever with abdominal symptoms from appendicitis 
IS based on enlargement of glands, spleen and liver, the blood picture and tne positiv e 
Paul-Bunnell test 

Treatment — Tins is sjauptomatic In the anginose form with severe symptoms 
neoarsphenamme intrav enouslj has a decided palliativ e effect In protracted 
cases injection of the blood serum of a convalescent may brmg the disease to a ter 
minaUon Excision of glands is unnecessary and should be avoided Isolation for 7 
dajs after the subsidence of the fever and glandular swelhngs is sufficient in the 
acute cases 


ERYTHEMA NODOSUM 

Aetiology — Although this disease is a defimte and easily recogmsable clinical 
entity, it is still uncertain where it should be placed, when considered m relation to 
nosology or to tetiology Formerly the favoured view was that the disease is a mani- 
festation of acme rheumatism, but of this there is little or no evidence It is now 
generally regarded as an allergic tissue response to vanous bacterial allergens In 
some countries, especially those of Scandinavna, tuberculosis is the most frequent 
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underhin- cause, ii. children it has been shonp to make ‘ff 
pn^ iSfretion. in adults and adolescents .t 

:To“Sc“dand^^^^^^ 


“''^U occurs more often in females than in 4^^105 

proportion of 5 to I), and the majoriQ, of cases are found b™|“ ““fi„ teprJ 
k tears. There is no seasonal madence. It k much more ro 
than in private practice; this and »me "‘hfr ob«rtauo.« ^gg«^a 
or insanitary conditions may contribute to A' -Sutis in tie nV 
PatholoBV.— There has been demonstrated a \yjdesprwd artenouus 
cutaneous fat, resolving v.ilhout suppuraUon {f and (u) c«ti= 

Symptoms.— The symptoms consist of : (i) the local lesions, anu \ ; 

constitiiuonal changes. .t,. w^rlimbs; 

(i) The local lesions are bilateral and occur ^efly ujwn l^cr 1 
in the great majority of the cases they are confined to these, ^^ hcn 
the ariM they are most often found only i.n this situation, 

than not an adult and the general $>mptoms are less like ^are rcwi^ 

than is the case m the more common vanety of the disease. . V*n affectiar tri 
or oval sucllin^, usually confined to the extensor aspect of the umw, 
shin regions chicfiy, an<i \ ar) ing in size from a large pea to halt an o^ h ^ 
may be two or three only on each leg, or, tn cases, the 

extensor surface may be cohered by them. They znocaianceiK 

asvNellasihcskm. They are \ cry tender to touch. 0” often 

arc deep red in colour, later they become purple in hue, and suil msiforc:*- 

a definite ecchNmotic appearance— giving rise to the name dermauus w 
In bad cases there is a good deal of associated adema of ^ orcses') 

(u) 'ITic general s)mptoms include a mild grade of fever (not local 

joint pains, maUisc and sore tliroat. But many cases occur m whicn ' Cc5 
condition, with pain and tenderness, covers the whole of the 

sticaUon 13 common, and is sometimes severe. lUdiographic tre^ 

vmIi show in a proportion of cases some enlargement of the ^ 

arc probably tuberculous or due to sarcoidosis. Tlicrc is an initial Icucocj 


cases some enlargement ot tnc , .Lrvtosi^ * 

due to sarcoidosis. Tlicrc is an initial Icucocj 
lirocyte sedimentation rate is raised, often considerably. c« ert ^ 

course of the disease is from 2 to 3 weeks, but some mild caso h 
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Children, Great Ormond Street, m 1885 Feer (Ztincli) is generallj accepted in 
Europe as having described cases about the same time as Swift 

Etiology — The clinical syndrome is generaUy ascribed to the effects of a widely 
r diffused toxin which shows a predilection for the autonomic nervous system It 
frequently follows an acute infection of the upper respiratory tract and less often 
gastro ententis, either affording a possible portal of entry of a virus Although not 
obiiouslj infectious from case to case, small epidemics m localised areas have occurred 
various parts of the world This and a tendency to a seasonal incidence in spring 
d autumn offer obvious analogies with acute antenor poliom) elitis > and Mayer- 
fer has desenbed cases following this disease Another theory favours a vitamin 
other deficient^, but usually affected children have been well fed Mercury poison- 
g has been blamed, especiallj in the USA, following the use of teething powdere 
ntaining calomel, but v ery many babies are given such pow ders and do not develop 
nk disease For this reason allergy has been invoked to explain individual suscepti- 
Ut), possibly to a wide vanety of toxic substances Recent claims in Australia for 
Irenal cortical msufficienc) (and cure by common salt) have not been confirmed 
he balance of opinion still seems to favour infection, probably by a virus, as the 
ost likely cause The disease occurs more especially in the temperate zones, affects 
le sexes equally and is almost limited to the period covered by the time of the 
nmar) dentition 

Pathology — ^Apart from vanous findings due to secondary infections, the specific 
vorbid patliologj of the disease is said to include minor microscopical changes m 
ledulla, cord and penpheral nerves These consist of round celled infiltration, 
em) clinisation and cedema Some authonties maintain that even these changes are 
ue to a non speafic terminal infection, or to secondary nutritional depletion 
Svmptoms — Af*er a vague febrile onset, as intimated above, the infant fails to 
ccover Its previous vigour, and remains essentially miserable, with insomnia, muscular 
lypotonia mcreasing loss of appetite and usually loss of weight After a week or 
o some degree of stomatitis is commonly found, the child dnbbles a lot, and just 
\hcn the wliole picture has been confidently asenbed to the effects of dentition the 
iharacteristic rash makes its appearance This consists of three mam features a 
;weat rash, which may be present all over the trunk and proximal portions of the 
imbs , a cunous “ raw beef ”, puffy, non pittmg cedema of the hands, feet and 
frequently of the nose , and eventually vanous degrees of furunculosis and pyodernua 
The condition of the mouth deteriorates, teeth may be shed (and swallowed) photo 
phobia IS often marked and the cluld ” burrow's ” in misery m the bedclothes con 
stantly scratching and rubbing the hands and feet together In severe cases the 
fingers and toes may be senously bitten and the hair plucked out Perspiration of a 
cold, clammy type is present and produces a ” mousy ” odour Wasting and hypo- 
tonia become extreme, the child makes no effort to stand or walk and prolapse of 
the rectum may occur Signs of affection of the nervous system are shown by a 
persistent tachycardia — which is constant and vanes in degree according to the 
seventy and state of the disease — the tendon reflexes are sometimes diminished or 
lost, and it may be possible to demonstrate a diminished sensitivity to pin pnek 
The disease is usually afebnle sav e for the effects of complications the blood pressure 
IS said to be raised, although the determination of this is a matter of some difficulty , 
and there is frequently a leucocytosis Excessive excretion of mercury in the unne 
has been found by those fav outing this form of toxic substance as a cause but there 
arc chemical pitfalls here 

Complications — The upper respiratory tract infection may spread to affect the 
cars and, more scnously, to produce broncho pneumonia, which is always a menace 
because of the nsk of aspiration witli an infected mouth Pyelitis is not uncommon 
Vanous local infections of the skin arc almost inv'anable in a case of ordinary sev enty 
Sequela, how tv cr, arc unknown and relapses seldom occur 



310 


INFECTIOUS DISEASES 


Diagnosis -There is no mistaking the ‘5'!“ ‘ senoosly mMt 

obviously should be suspected whenever a young “ “ f 'teicd 

able for weeks at a time Cases have bera d«™bed occurs a. >3 

svrnotoms, but ^^lthout the rash or other skin changes Y . gjiould 

SS, and unless the pulse-rate is 140 or more a diagnosis of pink disease 

be made with confidence ^ i . „ *i„c, ,« mvanablv Rood, 

Prognosis —In the absence ol serious implications ^ s (JLliat:® 

one attack confers immunity Death is usually the result of ti* 

but occasionally is sudden after a penod of . ^^tioD 

pulse It IS suggested that in such cases the end is due to 9 months, mi 

^ Course.— Ihe whole clinical picture may be spread over 3 to V 

measures art 


essential but hospitalisation is undesiraoie aiinougii unci. * _,u,cie is advu- 

the patient’s mother is almost invariably worn out Isolauon ® . possible, 

able If v\ eather perimts the child’s cot should be in the open ^ ^ sbcudi 

day and night. Silk or cotton clothing, frequently changed, is bes^ ^ 
be protected from glare and some restraint may be nei^sary to preven 4 
self infliction of damage to the skm The diet should be adequat , y^joce 
mostly liquid and offered cold, frequently and m small quantities theol 

anorexia can only be dealt with by skilful nursing Deference to the den 
of origin would indicate the administration of vitamin concentrate A, 
liver and some yeast preparation, such as Yetamin Good reu ts luv 
for the injection of vitamin B, in massue dose, such zs 1000 ^btematio jt t 

a week This he the ment of bemg a comenient way of treating an o F ^ 
hospital Whole vitamin B complex he also been used e well e 
stituene of the vitamin B sene Bellergal (1 to 3 tablets daily for sev g^stfO. 
behe\e(i to counteract the effects of the diseee upon the autonomic ne merdJ^ 

Dimercaprol (BAD) he been used by those favouring the poisoning 
theory Some sedative vs essential and a mixture of chloral and hromiae, ^ 
the age, is probably the most suitable and should be used freely For the 
bath once or tivicc daily, followed by a methylated spint rub and 
ing with a fine talc (not starch) pow'der, will help to promote comfort. pd 

may be slightly allayed by calamine louon or the use of menthol m parart^ 
cent ) dabbed on at night The mouth requires great care Givmg the lesjod 
soaked in hydrogen peroxide may be recommended, and actual inflamma 
should be dabbed with methyl violet solution (0 5 per cent, m water) 

IS of great >alue in most of the septic complications Dunng convalescen 
tonic and a change to the seaside help to promote complete cure ,.oirFr 


■•NON-SPECinC" OR ABACTERIAL INFECTION 

GENITAL TRACT ^ 

Etiology and Prevalence — This condition, of which the cause 
undoubtedly a \cnereal disease, although it may be confused wth oc^ 

common forms of urethritis which arc non-\enereal In prevalence it is se^ 
to fionorrheea among the venereal infeebons The figures from the ^ 

of England and Wales for 1952 show 11,552 cases of “ non specific” 
the male as compared with 15,510 cases of gonorrhoa The infection tfofS 
highlj resisunt to treatment and not mfrcquently persists indefimtelj m 
wnth the possibility of frequent cliiucal relapses In some cases there arc comp 
which mav be local or metasutic 
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Clinical Course . — In the male — In most cases the condition commences as a 
low grade urethntis wth onset from 10 days to 4 weeks after intercourse, presenUng 
with mucopurulent urethral discharge whira is often scant} Smears of the urethral 
ischarge show pus cells and epithelial cells but no organisms , cultures grow no 
irgamsms or a few contammants One aspect of the urethntis in the male requires 
special mention The urethral secretion is frequentl} so slight that the patient does 
30 t notice It. This may well account for the long incubation penods wbn± are some- 
times descnbed, for the condition may be present for some time before it attracts 
attention The true mcubation penod is probably about 10 to 14 da}s It seems 
quite clear that in other cases the patient remains quite unaware of his condition 
which may come to light m the course of routine exammation for some other reason, 
or through tlie de\eIopment of a complication Patients with as}'mptomatic infection 
may show no signs of the infection at the tune of examination In order to recognise 
the signs it may be necessarj to examine the patients m the early mommg before the 
first unne has been passed , if the urine has been held for S hours or more there is 
almost certain to be some secretion wnthm the meatus and the unne w ill contain pus 
threads Patients with as}'mptomatic infection are infectious to others by sexual 
mtercourse and ma} at any time develop some complication 

In the female — The consorts of men with “ non specific ” urethntis nearlj alwajs 
show some evidence of infecuon which is presumed to be due to the same cause 
Quite often there are no symptoms but if symptoms are present they are usually 
due to assoaated tnchomonal vaginitis The infection causes urethntis, cemcitis 
and, perhaps, proctitis The diagnosis is difficult to make in the female because the 
evidence of urethntis is usually slight and the cervicitis has no characteristic features. 

Complications — ^The lo(^ complications in the male and female are the same 
os those which affe« patients suffering from gonorrhoea (see pp 66, 67) but they tend to 
be less acute In particular ascendmg mfectioo with inflammation of the utenne 
adnexa occurs in many cases in the female and recrudescence and relapse of tubal 
inflammation are very common Sterility is a possible sequela Metastatic comphca 
tions are rare m the female 

Arthritis is the commonest metastatic complication Polvarthntis is the rule, hut 
occasionally only one joint is affected The onset may be acute or subacute and 
where it k acute it is indistinguishable from that which may follow gonococcal 
urethntis The joints of the lower limbs are most often affected, espeaally the knees, 
anii’is and metatarso p Aai’angeai’ jomts, 6ut any joints may be m\ oi\ ed* The dev eibp- 
ment of artlmus is assoaated wath pyrexia of varying degree The temperature is 
usually above 100* F. , in severe cases it swings from 100° to 103° F or more 
and the patient appears very ill and becomes cachectic. Tachycardia w-ith pulse rate 
of from 120 to ISO to the minute is found m some cases The erythrocyte sedimenta- 
tion rate IS much raised being more than 100 mm m 1 hour (Westergren) m many 
ofthecases Inlessseverecascswnthrecumngattacksconstitutionalsymptomsmay be 
shght or absent. The attack of arthritis is usually self hmited and is likely to subside 
spontaneously after penods which vary from 1 to 12 months Even in severe cases 
ultimate chnical recovery may be complete Recovery may be permanent, but some 
patients are very prone to recurrent attadvs of arthntis, and ultimately chronic arthntis 
or residual deformities may result In the mam the late effects are of three kinds 

(1) Multiple attacks without residual jomt damage — ^The later episode^ of arthntis 
are sometimes related to sexual mtercourse or to fresh attacks, or relapses, of urethntis , 
sometimes they occur without evident preopitatmg cause The intervals between 
recurrences are highly vanable and years may intervene Each recurring episode of 
arthntis usually lasts up to 2 months As with the initial attacks the distnbuuon of 
the anhntis is not necessarily cliaractenstic, for, although the knees and feet arc 
usually affected, some patients show more generalised polyarthnus with involvement 
of small joints of the hands and vvnsts 
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(2) Rts.dual deformities of the feet— The commonest of these 
calmnean spur m as,oaation with the posterior attachment of the , 

Pefnianus ?s sometimes a residual deformity, m other casra pes cams ““ 

may be associated tilth fixed dorsiflexion of uM toes at the metatareo pM“8 J 
loints, giving multiple hammer toe deformlDes The hammer “os, and als M 
ilet lation of the toes at the metatareo phalangeal joints "lecur 'J'thout p “ ^ 
(3) Ankylosing spondylitis —The usual course is an initial 
later ty spinal stiffnL 'in the early stages low back mm ““creted with ^ 
graphic blurring of the sacro iliac joint and it is only later that the poker ba 

'’’‘"Amtratrecirof’arthntis may be associated with emsted lesions 

the feet or perhaps widespread over the body, known as hralodmta 

and with erylhematous and desquamatory areas on mucous 

on the glans penis nnd in the preputial sac, where the condition is called baia 

‘"^InUs also occurs as the result of this infection It is occasionally found in the 
course of an attack of arthritis but more commonly appears independentlj , per^ 
after the lapse of months or years from the onginal infection It shows a suo b 

tendency to repeated relapses , , j f„r.ina 

ConuncUvitis — Inflammation of the conjunctiva as the result of direct , 

lion probably occurs m some cases, notably in the newly-bom More common y 
hov\e\er, the infection is blood borne and then nearly always J^^oIvk both e>» 
is usually mild but occasionally severe and tends to resolve quickly, although reiap 
arc not uncommon m severe cases -nmn 

The triple syndrome of primary non gonococcal u rethritis_of ve n_ere.ai_on^^ 
polj arthritis and bilateral conjunctivitis is comparauvely uncommon It is 
imong'womcn For inadequate reasons it is often called linter^s syndrome inc 
appears to be an almost identical syndrome associated with dysentery, m ' 
primary focus of infeaion is m the bowel and not the urethra, but this is not . 
to occur in this country Reiter, m 1916 described a 8ingle_^e_of what ivas 
the dysenteric syndrome The syndrome associated with venereal urethntis was tu J 
described by Benjamin Brodie in 1818 and by others dunng the intervening 
Treatment — The urethntis is apt to be resistant to treatment and is 
relapse after apparently successful treatment Some cases respond to sulphonaroi 
by mouth and some to streptomyan given intramuscularly m dosage of 1 
daily for 5 days In general, however, the results of such treatment have been 
appointing Lyall (19S3) recently claimed excellent results by combining these O' 
drugs lie gave 1 g of streptomyan intramuscularly followed by 6 g of ^ 
thiazole daily for 5 days The newer antibiotics all have some effect According t 
llarkness (19a3) the best results arc obtained with oxyietracyclme by mouth 
gave 500 mg 6 hourly for 4 days and claimed success in 86 5 per cent of cases, 
compared with 63 per cent after similar dosage of chlortetracycline and 36 per cen 
with chloramphenicol 

Assessment of the value of any form of treatment for arthritis due to this cause i 
diflicuU Any treatment which continues over 3 to 4 weeks will often coinade wi 
spontaneous remission The various antibiotics and sulphonamides appear to W 
incfTcctive Artificial fever therapy produces temporary improvement, perhaps V 
adrenal stimulation Both corticotrophm and cortisone in euPicicnt dosage are capaU' 
of suppressing tcmporanly the various arthritic, ocular and cutaneous manifestation 
of th** disease 1 he amount of hormone required appears to be proportionate 
the seventv of the inflammatory process It may be that these hormones will pfO''’^^- 
a rational method of management of these cases by maintaining suppression o 
symptoms and signs of the condition until spontaneous remission occurs 

Ambrose Ki'*c 
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TROPICAL EOSINOPHILIA 

Synonyms. — Tropical Pulmonary Eosinophiba, Eosinophilic Lung, Tropical 
Eosinophilic Asthma 

Defimtioa. — An acute or relapsing condition associated with loss of weight, 
cough and pulmonary signs and symptoms resembling asthma Pulmonarj radio- 
grams usually show a picture of mcreased trans\erse stnations and discrete soft 
mottlmg, sometimes closely resembling tuberculosis Most cases respond rapidly 
to arsenical therapy 

Etiology. — ^The cause is unknown Present opinion inclines to viral infection 
Worm infestations and pulmonary invasion bj mites were at one time suspected as 
possible causal factors, but are now excluded The condition occurs mostlj m hot, 
moist coastal regions There is no seasonal madence It was first observed in the 
indigenous population of India and has since been reported m most Asiatic races 
and in increasing numbers of Europeans living in India, the Far East and Africa 

It occurs most commonly in the age group 21 to 40 years, except m some parts 
of India, w here children are most frequently affected It his been reported m children 
under 6 years of age and in adults over 60 jears of age Sex and occupation do not 
seem to be lEtioIogical factors 

Pathology — ^The condition is not fatal The only morbid anatomical evidence 
available W'as obtained from pitients who died of some other cause In these cases, 
pulmonary changes resembled those of viral pneumomtis, as indicated by the ndio 
grapluc picture There is usually a considerable leucocytosis and always an increase 
in absolute numbers of eosinophils Details of the blood picture are given below 
Sternal marrow smears show an increase in eosinophilic elements 

Smears of sputum show epithelial cells and clumps of eosinophils The bacteno* 
logical content is non specific Mites belonging to the family Tyroglyphtdts may 
sometimes be found in centnfuged deposits of sputum digested in 4 per cent sodium 
hydroxide Th^ are not specific to the syndrome 

Symptoms and Signs — ^The clinical picture vanes considerably from patient 
to patient 

Pulmonary signs and symptoms — The commonest complamt is couglimg, usually 
in nocturnal paroxysms lasting from a few romutes to an hour There may be httle 
or no coughing dunng the day 

Paroxysms often occur se\eral times dunng the night and may be of considerable 
\aoIence, forcing the patient to sit up in bed m acute respiratory distress closely 
resembling an asthmatic attack, except that bronchial spasm is not always present 
and the dyspnoea is not alivay’s expiratory m type Status asthmattcus has been 
reported 

A sense of constnction of the chest is common dunng and for some time after a 
coughing paroxysm There may also be some acbmg pam m the sternal region or 
epigastrium, persisting for some time after the coughmg 

Coughing IS accompanied and succeeded by expectoration of mucoid or muco- 
purulent sputum, sometimes m considerable quantities The sputum may be streaked 
with bright blood , occasionally there may be small hiemoptyses, especially immedi- 
ately after a paroxy-sm In some cases sputum may be coughed up throughout the 
illness , in others it appears only dunng and for a short time after the coughmg 
paroxysm 

Chest signs may be rmmmal or absent, even when the clinical picture ts severe 
In most cases, however, dunng coughing and for some time afterwards, scattered 
sibilant or sonorous rhonchi and occasionally coarse crepitations may be heard in 
both lungs, espeaally o\ cr the bases Signs of emphy'sema are common 

Sweating is usual dunng or shortly after the paroxysm and is sometimes profuse 
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SisiUsSSsi 

r£.vfc"»s -s^ — 

“The transverse striation and mottling usuaUy disappear after suceessful trea»e 
and return during j ^ ^ries from time to time and it 

eos7t=rthfptdmS^ago^P^^^^^^^^^ 

irSrSutres”; Seemly sometimes be associated areas of consol.dauo 

basal pleural thickening. bettveen 10,000 and 100,000 cells ot 

"StlX«U ~unt and numbers.of cosinophds va^ “";'.f^^o'ly^°emp'Si* 

The patient is usuaUy thin and may be emaciated. He may lead 

''“?r=fe‘XtTa“ta^Ur>°gm^^^^^^^ 

of feter occurring in the evening. Many <^«, circulatory disturb- 

severe pulmonary disturbances, remain afebrile. There paroxysm® 

ances The heart is unaffected and the pulse-rate is normal, except during p 
Mhen it may be fast. The lymph glands and spleen f "'“"“'“|f‘‘;rlth altertiatmS 
Course.— The condition is not fatal. It may last for Jimrs, develop 00“*“' 
periods of exacerbation and remission. Signs and develop- 

&ly over months and sometimes ycaia On the other hand m some cas 

meni may be rapid. «m»Vta nr vmm Recurrences 

Spontaneous recovery is common after a few months or years. 

rare after more than 2 > cars of quKscimcc « summon but respond’ 

Response to treatment is usually rapid. Recurrences are ° these 

well to turihcr treatment. A few cases are refractory to Ueatment b 

tend to rcco\cr eventually. .i. y nirtiire of nocturnal 

Diagnosis.— The diagnosis may be ob^ous from Ae ‘J‘"‘“^.^f^^„-c5ally 
couching paroxysms and the high eosinophil count. The lung s ^ • P ^ those of 
associated with evening fever and sweating, nuy be e^ily “ j .he cornnioo 
tuberculosis. Points of difTercocc arc the usual absence of apical signs ana 
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mid-zonal and basal djstnbution of signs in the eosinophilic case, and the character- 
istic combination of stnation and mottling in the pulmonary radiogram The 
mottling in tuberculosis is usually distnbuted more mdely over the lung fields and 
the individual shadows are harder and more clearly defined 

Difficulty may be expenenced in distinguishing tropical eosmophiha from bron- 
chitis and bronchiectasis or from allergic bronchial asthma In the latter case, the 
patient suffers from expiratory dyspnoea and coughs after relief, m tropical eosmo- 
philia there is often no expiratory ffistress and cough occurs during, as well as after, 
the paroxysm 

The radiographic picture may be mistaken for that of Loeffler’s syndrome in 
which, however, the lung changes are transitory and the upper respiratory tract is 
usually involved 

The eosinophil count is the conclusive point m diagnosis In the diagnosis of 
the individual case, the number of eosinophils per c mm should exceed 3,000, and 
the total white count 10,000 cells per c mm Figures of this order associated wath 
pulmonary symptoms confirm the diagnosis It must be remembered, however, 
when dealing with members of the indigenous population in tropical countries, that 
white cell counts of 10,000 with an eosmophilia of 10 to 12 per cent are quite common 
When eosmophilia occurs in asthma, hay fever, etc , it is never of the order seen in 
tropical eosmophiha This is true of most parasitic infections which should be identi- 
fied by discovery of the causative agent A few worm infestations may produce a 
very high eosinophil count and may also be temporanly associated with pulmonary 
signs and symptoms It is tlierefore most important to exclude these mfestations as 
far as possible Loeffler’s syndrome is characterised by the presence of a very high 
percentage of eosinophils in a relatively low total white count 

Treatment. — Most cases react rapidly to arsenicals The best results are obtained 
by parenteral treatment Dosages of representative drugs are given below 

Novarsenobtllon 300 to 600 mg given intravenously One dose at weekly 
intervals for 6 to 8 weeks 

Acetylarsan 3 to 5 ml intramuscularly once weekly for 6 to 8 weeks (Each 
ml contains 20 mg arsenic ) 

StovoTsol Gr 4 t\Mce or thnce daily for 7 to 10 days 

Chhrteiracychne may be gi\en to the few cases which do not respond to arsemcals 
Dosage 500 mg orally three times daily for 7 to 10 days 

There may be exacerbation of symptoms, with fever and increase of eosmophiL 
after the first or second injection of arsenicals, or after the first few days on chlortetra- 
cjchne In some cases painful nodular swellings resemblmg those of erythema 
nodosum may appear at about the same time, especially on the limbs Treatment 
should be contmued m spite of these reactions 

In the majority of cases treatment with arsenicals is followed by almost immediate 
response There is a rapid fall of total white cell numbers due to reduction m eosino- 
phils Normal white counts may be reached m 6 weeks from the beginning of treat- 
ment, but the eosinophils may remam at 10 to 15 or even 20 per cent for some time 
longer In treatment with chlorteirai^clme no improvement may be noted at all for 
the first week After this, progress is rapid 

The radiographic pattern in early cases responds remarkably, often disappearing 
withm a month This effect is of considerable diagnostic importance 

Relapses, with return of clinical signs, the high white cell count, eosmophiha 
and radiographic pattern, occur in about 10 per cent of cases withm 2 years of treat- 
ment Most relapses respond rapidly to arsemcal therapy or chlortetracy dine 

A few cases may continue to relapse after several courses of treatment Even 
in these cases, however, recovery may be antiopated after a few years 

BRIA^ Maechaitii 



SECTION III 


DISEASES DUE TO METAZOA 

A. DISEASES DUE TO TREMATODES 
OR FLUKES (DISTOMIASIS) 


PARAMPHISTOMIASIS 

Definition— An invasion of man with amphistome flukes of the family 
bhtstomida Two of these parasites are known Watsomus toalsom{yadoTcnu 
watsom) — L 8 to 10 mm x4 to 5 ram , Ova, 120 to 130x75 to 80/i The parasite 
has a reddish yellow colour when fresh and inhabits the duodenum and upper pan 
of the small intestine Gtxstrodiscus homtits — 5 to 8 mm x3 to 4 
150x72fi, The parasite has a large postenor disc by which it attaches itself to tne 
mucous membrane of the bowel , it occurs in the cacum and colon 

Symptoms — Diarrhcea, with loose bilious stools in the case of the former para 
site and intestinal disturbances wth diarrhcea m the latter The eggs of both parasites 
are found m the fcecea 

Treatment — Carbon tetrachloride (3 ml ) is probably specific 


FASCIOLIASIS 

Definition — An invasion of man and other animals with flukes of the family 
Fasctolida Several of these are known 

(1) Fasctola hepaitca {Distoma hepattcutti^ the common liver fluke inhabiting the 
bile Quets of sheep and other mammals L 20 to 30 mm X 8 to 13 mm The ova 
are operculated and oval, measuring 130 to HSx 70 to 90;x From them miracidia 
emerge which develop into sporocysts, rediae and cercanse in snails of the species 
Limnesa truncatula , later the cetcanie encyst on grass stems and are subsequently 
eaten , 

Symptoms — Man is occasionally infected, light infections may be discoverea 
accidentally during stool examinations, while severe cases may succumb to seconda^ 
cholangitis and liver abscess In sheep the disease produces liver rot, which may be 
fatal 

Treatment — Good results are repotted following a course of emetine injections 
Carbon tetrachlonde is effective ui sheep and has been favourably reported on m 
human cases , it is contraindicated where there is calcium deficiency 

(2) Fasctolopsis bush {Dutoma crassum) — 30 to 70 mm X 12 to 14 mm , O'* 
120 to 130x77 to 80(1 — This giant fluke is found m China, Borneo, Malaj-a, Assam 
Bengal and other regions m the East it inhabits the sm^l intestine, particularly the 
duodenum, producing focal lesions The immature eggs are voided in the f«ces 
the miraadium matures in 3 to 7 weeks and escapes through the operculum “ 
enters certain snails {Planorbts ccenosus, SegmenUna mtidella etc ) and develops into 
sporocjsts and rcdi» which generate cercanse, the latter encyst on water 
water caltrop and water chestnut — man hemming mfected by eating the corms The 
cetcana: excyst in the duodenum and mature 

Symptoms —The incubation penod is 3 months Initial symptoms include hypo- 
gastric piin aad djspepsia rebeied by food, and diarrhcea Later, asthenia, erdema 
of the face and extremities, ascites and dry, harsh skm develop 
316 
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Diagnosis— 1 he condition maj simuhte gastric ulcer or typhoid, and is diag*- 
nosed by finding the ova in the stools 

Treatment — Prophylactic — Consists of cooking ^^ater caltrops and water 
chestnuts and sterilisation of night sod 

Curative — Carbon tetrachloride (3 ml), hexylresorcinol (1 g), betanaphthol 
(gr 5 to 10) and emetine are said to be specifics 


PARAGONIMIASIS 

Paragomtms loestermam (Dtsioma toesiermam , D wigcn) 

Defimtion — An invasion of the pulmonary tissues by the lung fluke, a member 
of the family Troghtremattdee 

Etiology — Paragomimasis occurs endemically m the Far East, especially For- 
mosa, Japan, Korea and Chma The adult flukes (7 5 to 12 mm x4 to 6 mm ) form 
cysts in the lung, where the broad, oval, immature, operculated ova (80 to 118x50 
to 70/x) escape \Ta tlie bronchi and appear in the rusty brown sputum they are also 
found m the feces (40 per cent ) After attaining maturity the imracidium emerges, 
and invades a melaniid snail, especially Melanta Itberttna, where it forms sporocysts, 
rediae and, later, cercans which encyst m the giUs, liver and muscles of certam fresh- 
^vater crabs or cray fish — Polamon obtustpest etc If eaten by man the adolescaria 
emerges m the duodenum and migrates via the pentoneal cavity and diaphragm mto 
the lung 

Pathology — Host reaction results m cjst formation around the fluke, which 
generally communicates with adjacent bronchi into which the eggs and anchovy- 
sauce cyst content are discharged Pulmonarj lesions consist of fibrosis cystic dila 
tation of the bronchi, broncho pneumonia and tubercle like abscesses S imilar cysts 
may oU e the mtestmal mucosa, bile ducts, peritoneum, pleura, bnm, spleen and 
liver 

Symptoms — ^These are divided as follows (1) General, which include adenitis 
and skin ulcerations (2) Thoractc, charactensea by cough, browmsh or reddish 
purulent sputum and hemoptysis with physical signs of broncho pneumonia, pleural 
effusions or bronchiectasis , (3) Abdominal with im olvement of tlie liver, spleen, 
pancreas or mtestine if the latter^ there is diarrhiea with eg^ m the feces , (4) 
Cerebral, witii Jacksonian epilepsy, hemiplegia, monoplegia, aphasia and eye sjmptoms 
Headaches, loss of memory and insomnia may be present 

Diagnosis — ^Tlus is made fay finding ova in the sputum or feces The comple- 
ment fixation reaction may be of assistance eosmopmlia is also present 

Prognosis — Brain cases are fatal, and the outlook is bad m ail severe infections 
Treatment — Abstmence from eatmg raw freshwater crab or cray fish prevents 
the disease Emetme and tartar emetic teraporarilj relieve pulmonary symptoms, 
but cures are doubtful (Faust) 


CLONORCHIASIS 

Definition — An invasion of the bile ducts of man and other mammals with 
trematode parasites of tlie family Opwl/iorc/wd^, occurring m Japan, Korea Chma etc 
iEtiology — Clonorchts sinensis {Distoma anmse , Opisthorchis sinensis, etc ) is a 
spatulatc fluke, measuring 10 to 20 mm x2 to 5 mm Its yellowish brown ova are 
oval, possess a w ell marked operculum and measure from 27 3 to 35 1 X 11 7 to 19 Sfi 
Viable eggs are ingested by certam bithytuid snails [Parafossarulus striatulus Bithynia 
fuclistrna) and tl c miracidia penctriting the soft parts, form sporocysts, rtdia: and 
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heterophyiasis 

DeirnUion.-Intection tvith flukes of the family Heierophyida. Three 
°“(1W/T^V' felerophye. (Dtoeme heUrophye, ?“ 
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“"‘‘p^nJSoS™ Trikes become atuched to the int.tinal mucosa by 
suckers, inducing mild inflammatory reasons and eosino^ih^ j,ooU 

Symptoms— Mild digestive dismrbancca and diarrhea with MOM j^„„sis 
may resSt in severe infections. Often the condition a a5??P““’S ^ snd Garcia 
bcihg made by finding ova in the faces In their casra in benbe"' 

haie described a condition of cardiac hcterophyidiasis, ; hetero- 

assoaated with sclerosis of the mitral valves and fibrosis of the myocaroi 
phyid ova were demonstrated in the local lesions. ;„icctions are said 

' 'Treatment.— Carbon tetrachloride, bctanaphthol and emetine injcM 
to be eflicaaous in eradicating the infection. To find the parasites, tb 
be Btramcd through muslin. 
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SCHISTOSOMIASIS (EILHARZIASIS) 

Definition — Im’asion of man with blood flukes of the family ScJiistosorntdcc 
Three speaes are w'ell ^oivn — Schutosoma kemaiobtum, S mansom and S japomctim 
hlore rarely man may be affected by S bovts and S matthei Life cycle — ^The para- 
sites inhabit the portal veins and their tributaries, depositing ova in the hollow viscera, 
whence they escape \ la the urme or fseces , on contact w ith w ater miracidia emerge, 
inv'ade the appropnate moUuscan intermediary, m which sporocysts and cercaria? 
develop (Miyain and Leiper) The latter mvade the skin and find their way to the 
portal system, where the schistosomul® mature The tuberculated male, onginall} 
a flattish fluke, has become rounded by inroUing of its edges to form the gymecophonc 
canal, m which the threadlike female lies Both seves have an anterior, prehensile 
sucker and a postenor, suctorial sucker by which the worm maintains its position 
against the portal blood-stream 

S heematobium {BiUiarzia hamatobia) occurs in Afnca and parts of Western Asia, 
etc ((S 10 to 15 mm XO 8 to 1 0 mm , $ 20 mm xO 25 mm ) The ova have a 
sharp tenumal spme and measure 120 to 160x40 to 60fi The intermediary hosts 
vary considerably, being Bulhius cotiiortuSy etc , m Egypt, Physopsts afneana m Natal 
and lUiodcsia, and Planorbis metidjerms m Portugal S matuom is found in Afnca, 
South Araenca, etc (<? 10 to 12 mm X 1 0 to 12 mm , $ 12 to 16x0 16 mm ) 
The ova have a lateral spine and measure 140 to 165x60 to 70/i The mtermediary 
host IS P botisyt in Eg}*pt, P pfaffen lo West and East Afnca and P guadelonpemis 
m dae West Indies and South Amenca 5 japontcum is confined to the Far East — 
Japan, China, Formosa and the Philippines (<J 12 to 20 iron x0 5 to 0 55 mm 
2 15 to 26 mm xO 3 mm) The ova posses a lateral knob and measure 100 to 
110x55 to 65ft The mtermediate hosts are Katayama nosophora, K fomosana 
and Oncomelanta hupeiists 

Pathology* — ^In S japomaim and S mansom the worms are found in the portal 
system, especially its mesentenc branches, ova bemg deposited in large numbers 
m the colon and luer, and to a lesser degree in the smml intestine, mesentenc glands, 
stomach, pancreas and rarelj the spleen In S heematohum they WTinder still farther 
afield via the mfenor hsmorrhoidal plexus into the pelvic plexuses of veins, especially 
the \esical, prostatic and utenne , eggs are deposited m the bladder, prostate, senimal 
vesicles, urethra, the lower third of the ureter, cervix and vagma These plexuses 
commumcate with the inferior vena cava, m consequence stray ova filter out mto 
the lungs rather than the hver Apart from toxic effects and suctional trauma pro- 
duced by the schistosomes themselves, the egg deposits cause considerable local 
mflammatory reaction, at first giving nse to small pseudo-tubercles imtially composed 
of giant cells, eo-smophiles and roxmd cells , later these disappear or are replaced by 
whorls of fibrous tissue m which degenerated and calcified eggs are found The 
charactenstic papillomata form as a combined result of irntative downgrowth of 
epitheUum produced by to\ic substances hberated from worms and ova, and sub 
mucous cellular accumulations pressing the mucosa upwards from below 

Speaal pathology — S japomeum and S mansom produce vanous colonic lesions 
including round, yellowish, submucous, pseudo tubercles bilharzial cohtis and 
papillomata, which may slough off, leaving round ulcers All these lesions may be 
visible with the sigmoidoscope In addition, marked fibroid thickemng and contrac- 
tures of the bowel wall, mesentery and omentum sometimes occur Periportal cirr- 
hosis of the hver, which may or may not be assoaated with bilharzial splenomegaly, 

IS met With Other lesions include rectal papillomata, prolapse of tlie rectum pennea! 
granulomata and ischio-rectal fistulas In S mansom egg deposits in the spinal cord 
may produce myelitis, and granuloma of the bram simulating cerebral tumour is 
recorded in 5 japomeum In S luemaiobtum vesical lesions are dominant, but in 
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necessary and eggs may be found in scrapings from the bowel Mall obtained 
wnth a blunt curette during sigmoidoscopy, when ordmary fecal examinations are 
negati\ e 

Concentration of o\a by sedimentation of the stools with 25 times their volume 
of 0 5 per cent glj cenn m water is sometimes helpful 

Prognosis — ^The prognosis is bad only in patients continuously exposed to in- 
fection, or m late cases when hepatic or renal insufficiency, septic infection or car- 
cinoma has supervened Otherwise the results of treatment, with full courses of 
tartar emetic, are satisfactory , two or even three courses of treatment are sometimes 
necessary, especially in 5 japontcuin infestations 

Treatment — ^Prophylactic — ^This consists in curing the disease in man, m 
preventing excretal contamination of water, in destruction of snail vectors and in 
av oiding contact with infected water 

Curative — ^Three tnvalent antimony compounds, tartar emetic, Anthiomahne 
and stibophen (Fouadm), as well as emetine hydrochloride, exert a specific lethal 
action on the adult schistosome During treatment rest m bed is advisable, especially 
if complications exist, but m Egypt and other endemic areas generally ambulatory 
treatment is alone practicable 

(1) Tartar emetic, first successfully introduced by Chnstopherson, is given mtra- 
venously in 10 ml of saline every second day, commencing with gr \ and m 
creasing by gr i until a maximum of gr 2 is attained The solution should be 
freshly prepared each day, and the total course for the adult should be at least 
er 30 The drug kills the schistosomes, and viable ov'a completely disappear 
from the excreta in about 10 to 14 days owing to the degenerative effects exerted on 
the yolk glands and ovaries of the female worms Relapses are due to gradual re 
covery of the surviving female worms and restoration of their egg laying function 
Cough, vonutmg and toxic muscular pains may follow its administration, but the drug 
IS generally well tolerated except m cases complicated by hepatic cirrhosis, renal 
involvement, sepsis, etc Great care must be t^en not to inject any tartar emetic 
solution into the tissues, as severe infiammation and necrosis result Recently, 
intensive mass treatment with sodium antunonyl tartrate has been advocated, a total 
dose of 12 mg per kg body weight bemg given m 6 intravenous mjections m 2 days 
(Alves and Blair) This mtensive course is not considered to effect sterilisation of 
the infection as frequently as the classical longer course 

(2) Stibophen {Touadin) (antimony pyrocatcchol disulphonate of sodium) should 
be given in an all glass syringe in 6 3 per cent solution , the ordinary course consists 
of 40 ml administered m 9 mtramuscular mjections extendmg over a penod of 
15 days Even when twice this amount of drug is given, te, 80 ml , the results 
arc not as satisfactory as those obtamed with tartar emetic Another us^ul tnvalent 
antimonia! is Antliiomalme, given intramuscularly' in doses of 2 ml (0 01 g metallic 
antimony) on alternate days for up to 20 doses Results with this drug are not as 
good as with tartar emetic 

(3) Emetine hydrochloride in a dosage of gr 14 daily for 10 days is advocated 
intravenously (Tykalas) Though emetine undoubtedly kills schistosomes, this treat 
ment is dangerous owing to toxic effects on the myocardium and is rarely used 

An entirely new drug knovm as Nilodan (Miracil D) is at present under clinical 
trial Promising results have been reported The drug is given orally m doses of 
1 to 2 grammes twice daily for 3 days, the treatment bemg repeated after a month 
lOMc effects include Vertigo, epigastric pain, nausea and vomiting colicky diarrhcea 
Iht usual medical and surgical measures should he employed for complications 
as they arise, and vesical and rectal polyps which do not resolve with specific therapy 
may need local treatment 

N Hamilton Fairlev 
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B. DISEASES DUE TO CESTODES 

t/eniasis-tape-worms 

the muscles and other host tissues (somatic tamiasis). 


INTESTINAL T^NIASIS 


(1) Tama solirnn (LinniEUS, The pork ^ 

in iLgth. The W is S'"“ar and po^«s«jour ^ (di^r n't 

ttL):!. i»hy earing /ndereooked ■' nreasiy 

St Metrptts^t rstttr,aring i. 

Europe, tdie Southern United States and India, i^abits the small mtwt n 
It Suret 2-5 to 4-0 cm. in length. h« four hemispherical suckera 
rostellum with a single row of hooks. The egp measure 30 to 4 m 
and conuin an onchLphere. No intermediary host is i^to cerco- 

out in the intestine. After penetrating *e mucosa the emb^os de 1 J 
cysts, return into the lumen of the bowel, become attached by their heaus 

and develop into mawre worms. ^ I'r^fn Jntn i-tr 1 —The broad, fish 

(S') Diphylhbalhnum laiam (Lmnarus, 1758) (Tama lala, etc.). „o 

taplioni, come 2 to 10 metres long possesses an Aft« 

armature. The immature eggs are oral, operculated and measure 70 X . <*; ested 
3 to 5 weeks’ development in water the hexacanth embryo n develop" 

by some species of eyclops or alhed crustacean m the body “"ty fob, < '• 

iio a procercoid larva. Infetted crustac^ must be '>? S'? ^e under- 

before the pleroccrcoid larva develops. Man becomes infected by ‘=»“Pf, j 
cooked, infected fish. Other species, such as D. cordatiim, D.pa^m and U. n s j 
have been described on one or two occasions as has also Dtplogonoporus gi 
Braunia jassyensts. . , .....uonce, 

Symptoms.— Symptoms may be absent, or gastro-mtesUnal disturoa 
as anorexia, voradous appetite, dyspepsia, abdominal pain, colic ana oiar* jg, 
result. Neurasthenia in adults, and headache, convulsions and atraD‘S^ j^cyoc 
scribed in children. Occasionally D. latum is associated with severe meg 

^^^Diagnosis.— The diagnosis is made by identifying the appropriate 
va in the excreta. Skin hypersensitiveness to tape-worm protein ana eo 


may be present. 
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Treatment.— Filix mas and carbon tetraclilonde are efFectne remedies for all 
the tape-worms, provided preliminary star\atton and terminal purgation wth salines 
be instituted After a liquid diet, consistmg of broths, orange juice, dextrose, etc , 
for 2 daj's, durmg which time the bowds are well opened, extractum filicis liquidum 
in 30 mimra doses is gi\ cn m gelatme capsules or emulsion at 8 0, 8 20, 8 40 and 9 
a m Sodium or magnesium sulphate (gr 240) is admimstered at 10 a m , and all 
the motions subsequently passed must be carefully sie\cd and examined against a 
bhek background to identify the head , castor oil must ne\ er be used as it dissolves 
out filicic aad and leads to poisonmg If the head is not reco% ered, treatment may 
be repeated m 10 dajs’ time, or 3 months* interval may be aliened, b> which time 
segments mil ha\e generally reappeared if the worm has sumved Altemativelj, 
carbon tetrachlonde is gi\en in capsules, the maximum adult dose being 3 ml , 
this IS followed by a saUne purge 3 hours later Some report that it is advantageous 
to combine oil of chenopodmm (1 ml) with carbon tetrachlonde therapy, as m 
the treatment of ankjlostomiasis This is important where concomitant infection 
mth ascans is likely 

In intractable cases a duodenal tube may be passed and specific drugs run directlj 
into the duodenum If extractum fihcis liquidum follow ed by magnesium sulphate 
fails to dislodge the head, this treatment may be followed within 48 hours bj carbon 
tetraclilonde similarly administered This treatment, though severe, is generallj 
highly successful 

Mepaenne in high dosage is sometimes effective It should be given in doses 
of about 1 g in the course of 1 or 2 hours 

The megalocytic anemia associated with D latum infestation responds satisfac- 
tonly to ord liver extract thenpj, but recurs unless the worms be eradicated by 
specific drug treatment 


SOMATIC T.$NIAS1S 

(1) Sparganjm mattsom — ^This is the plerocercoid stage of Diphyllohothnum 
mamoni (Cobbold, 1882) which has a somewhat similar Ufe-history to D latum 
The adult w orm infests the intestine of the dog and cat, the ciliated embryo is mgested 
by Cyclops leuckarti where it develops mto a procercoid larva When swallowed by 
the second intermediate host, which maj be a snake, bird or mammal, including man, 
the Cyclops is digested, the liberated larva penetrates the stomach and, travelling 
under the pentoneum, reaches the deep somatic muscles, also the iliac fossa, lumbar 
region, pleura, urethra and eje, where it multiplies asexually by transverse fission, 
many spargana resultmg from a smgle plerocercoid (Faust) Ingestion of spargana 
infested tissues by the dog and cat results in mtestinal diphjUobothnasis, but the adult 
stage docs not develop m man 

Symptoms — ^Pain, swellmg and cedema of the subcutaneous tissues and muscles 
sometimes occur, and in ocular sparganosis, which is common in the Tonkin delta 
inflammation with pain, redness, oedema, lacnraation and ptosis may result Human 
mfection in Chma often follows the direct transference of spargana from infected 
frogs which are applied locally in the treatment of ulcers, etc (Jojeus and Houdemer) 

Diagnosis — ^This is made b> finding the unbranched sparganum larv x embedded 
bj their scolices in a slimy matrix in the tissue^ 

Treatment — ^Where possible the parasite is removed surgically 

(2) Sparganum probfcnim (Ijuma, 1905) — This species affects man in Japan, 
innumerable spargana producing nodules and honeycombing of the tissues, and 
elephantiasis if the lymph channels be mvolved The adult stage and life cycle are 
unknown 

(3) Ttvma sohitm — The cysticcrcus stage of T sohutn, te Gy's!! cercosis, is occa 
sionallj found in man who may or may not have harboured the adult parasite The 
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tongue fnd heart, may be mtolved It oc^m ^ f„„„d it to be a 

Lcasionally focal lesions of of a subcutaneous cyst, or a rrfio 

cellubsiB) The diagnosis is established by biopsy ot a su Ophthalmoscopic 

sible cysts can be eTcyed. hut 'be P™erf“Xh te^ when cerebral disturbancB, 

of die 

Sa multu^J, (Leshe, 1780)-C<taiar.o ^a/u the 
canSe tapeworm, T. aiah.afs, ~mmonly affects the brain ol goals 

It has been recorded m man, 'Pi&bls smaU rape-worm (2 5 to 6 n® 

( 5 ) Echtmeoems pamdoMS (Batch, 1786)— Ibis smaii tape of a head 

in lenW) inhabits the intestines of dogs, jackals and wolt cs , l i»n^^^ 
with ftur suckers, a rostellum and booklets and three or fou^egmen 
Jily *e terminal one is Eravid In the '"« 7 ’d-b““bda‘a.™“as Rested from 
catUe Olga and man, hydatid disease is produced Man become ' oj„me 
swallowmg water and uncooked vegetables, etc , cont^nated e „dy 

fSes o 7 by handbag and fondling infected dogs Hydat|d d.se«e is^raq^ 
contracted m childhlod and is most “”5,“" ” ,'bc'P-breedin| 

Australia, New Zealand, the Argentme and South Africa , It also occu 
but IS less frequently encountered in Europe , „ traverses 

After the egg is swaUowed, the six hooked embryo escapes from ite sheu, 
the intestinal Ski, mvades the blood-ve^els and metastasises 8 ="=™'? ,„ses its 
but less trequenUy in the lungs brain Imnes and muscles, etc . outer 

hooks and forms a cyst, the wall of which consists of two layem, a lamin _ 
layer, the ectocyst, and a granular inner layer, the resatmg f- 

exerts mechamcal pressure and toxic effecB on adjacent host ti^uCj^ t ^ 
inflammatory reaction and the formation of a fibrous ussue “„,t5 ,n the 

adventitia Endogenous budding fmm 'he granular layer Jbe^fj^ b Exo 
formation of brood capsules, scolices and daughter and granddaughter ^ j^p„ent 
genous budding sometimes occurs, especially in bone, whUe atyP"?'. It is 

m viscera like the liver may result m alveolar or multilocular types of hyoa 
improbable that a second parasite, E mukthcularts, exists cxmiotornless 

Symptoms— The clinical picture is \ery vaned Cysts may De puratc 

for many years untd pressure effects are produced, or they may ftipture , ‘^‘’^death 

with the producuon of acute illness Rupture into a vein may lead „sed by 

from an embolus of daughter cysts, or to an anaphylactic syndrome charan ^^^^^ 
injected conjunctive, lacrimation, vasomotor collapse, urticaria, tedema, i 
distress and eosmophilia Rupture mto the peritoneal cavity may Lyelopi"? 

abdommal cnsis followed by pentoneal echinococcosis, secondary cysts ® g^goe 
from scattered scohees, or if the t^st rupture mto a bronchus natural cent. 

SupputaUon, especially of Incr cysts, is not uncommon, while m some iSU P 
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of cases their degeneration and death with subsequent calcification lead to natural 
cure The infenor aspect of the right half of the liver is the commonest site affected, 
while the nght lung is three times as often involved as the left Bram cysts closely 
simulate cerebral tumour, while echmococcosis of bone, owing to its rapid exogenous 
growth, often leads to a fatal issue, espeaally when the pelvis and vertebral column 
are mv olved , a pressure mj elitis may result 

Diagnosis. — A history of contact with dogs m childhood is important , hydatid 
thnll, if present, is pathognomonic Collapsed cysts, membrane, scohces and book- 
lets may be coughed up or passed per rectum, while the aspiration of a clear vv atciy 
fluid containing considerable amounts of sodium chloride and hydatid elements 
clinches the diagnosis Aspiration, however, should never be earned out in lung 
cysts except on the operating-table owing to the danger of drownmg from rupture 
into the bronchial tract Radiographic examination is of considerable importance m 
localising liver and lung cysts, while the complement -fixation and precipitin reactions 
and the intradermal test have greatly increased the percentage of cases correctly 
diagnosed before operation DosmophtUa may occur, especially if a cyst has recently 
ruptured 

Treatment — No medical treatment is available except for the anaphylactic s)m- 
drome, when adrenalme (10 minims of 1 in 1000 solution) should be aiinmistered 
As a rule, calafied Qsts should not be operated on After the injection of formalin 
to kill scohces m hepatic cysts the contents should be evacuated and the adventitia 
sewn up in smaller-sized cysts , suppurating and large cysts must be drained Speaal 
care must be taken to prevent soiling of the pentoneum with the c> st contents in 
hepatic hydatid, as secondary peritoneal eclunococcosis is liable to develop 

N Hamilton Fairley 


C. DISEASES DUE TO NEMATODES 
(ROUND-WORMS) 

STRONGYLOIDIASIS 

Strongyloides stercoralts (Bavay, 1876) — A common tropical parasite of man, the 
female worms living in the jejunum and duodenum, and in massive infections in- 
V ading the bile and pancreatic ducts, the stomach and colon 

Etiology, — The eggs hatch out rhabditiform larvK which appear in the fzeces 
rarely, where intense diarrhcea is present, the eggs (50 to 80x30 to 34p), which 
resemble ankylostome ova, may be found The rhabditiform larvae give nse either 
directly, or indirectly through a sexual arcle, to filanform larva: which mv’ade the 
skin or mucosa and follow a similar route to ankylostomes proceedmg vaa the lung 
to the intestine 

Patholo^ — Intestinal catarrh or an ententis, wuth extensive erosions of the 
mucosa, givnng nse to a ** beefsteak ” appearance, may occur m heavy infections 

Symptoms — Initial dermatitis and lung symptoms may be seen dunng tlie first 
few days Mild infections show no symptoms , severer infections may present 
cpigastnc discomfort after meals, flatulence and diarrhcea w Inch occasionally is very 
intractable Occult blood may occur, urticana and oedema sometimes develop at 
the sue of entry of infective larvx and dermal sensitivity can be demonstrated to 
strong) loid extracts (Fulleboml 

Diagnosis *— This is made dj flndmg the rhabditiform larvx in the stools, which 
should be mixed with water and strained through mushn Hook worm embryos 
have a longer pre icsophagcal mouth cavitj and occur within the egg 
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Treatment-Gentian violet, mtrodneed 50 

a, a lieratin-coated P''' ^er2^mL of a 1 per cent. 

?L“lKyr%"okSo“Bentim 

Allied helminths, including y ^ed in the vaginal exudate 

(Muller, 1783), the common vinegar norm, have D p 
and urine of women. 


filariasis 

‘K’^iT'iobbold, 1877)i-This P-^“,Xd,et 

tribyon, being iapedallyco^onmlndia^t^^^ ^ 30 4 O mm. 

isiilarSpggISIs 

In the Pacific ^\o filana zones are encountered. Filanasis m ^ /o/tVflTW. 

Britain is of the usual nocturnal type and transnmsion is ^4 day-biting 

islands east of 170' east longitude filana is transmuted mainly y j,oId5 

mosquito, Acda ,cuuU(ms fifidoscuUUam^ni bland groups- 

in the Samoan, Wallis, Fnendly, Fijian. Elhce, Gilbert and Society is .^^.^flanai 
Though there are no morphological differraas beWeen .*? u^u » “ud^,^ ,l,ey may 
of the nocturnal and non-pcnodic types of F. bancTofti, it is still p 
represent different strains or subspeara. i,,nn„a damaee. the infec- 

Pathology.— The parent worms often produce little obvious damge, 
tion then being recognSsed only by the presence of microfilan^ in the bto 
logical changes, associated with the presence oHllana Sbssnee of 

in the tissum of such panents (O'Coiinor and Hulse) "“hsrttamn^mS .“f „ manf 

symptoms, while in others, espensUy when hypennfeetion has J. The 

veati, the most gross and grotesque pathological manifestations imy be rou 
i-arious changes in the lymnhatics and lyrnph glands are Pa,^y 9' hangiua 
and partly attributable to the effects of helmmthic toxins which .‘r i^^atoiy 

with rcsulung lymph stasis and lymph mdems. Lymph tedema ana ini 
tissue rcacuon ensure an increased protein content of the tissue tlmos . ' .JB- 
lates gtowlh and results in hyperplasia of the skm and aubrataneous ris lymph' 
mitely leading to elephantiasis. Recurring lymphangitis and blocking oi ' ^(j,oo 
sues msy result m death of adult wrorms, but ci en if this docs not happen, “ 
of ihe lumma of the Ijmphaucs proximal to the worms will prevent me 
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microfilariffi into the circulation These are the probable reasons ^\hy microfilaria 
are no longer demonstrable m the blood of patients with elephantiasis 

Symptoms — The incubation period is variable Some 6 months to 2 years 
may elap^^e before early clinical features such as urticarial swellmgs, filanal nodules 
and thickened lymph cords, lymphangitis, adenitis, epidid) mo orchitis, or lymph 
scrotum appear Eosinophiln and skin hypersensitmty to Dirofilana mmtiis antigen 
are generally present at ^is time, but no mtcrofilaruE are demonstrable m the blood 
Excision of a nodule and subsequent microscopic examination may reveal adult worms 
As m loa loa infestation, it may be 2 years before embryos are demonstrable, even 
uhen considerable quantities of blood are examined 

Lymphangitis is associated with ngors, high temperature, tender enlargement of 
the lymphatic glands, red lines m the course of the lymphatics and inflammatory 
s\Nelling of the affected tissues The *' elephantoid ’* fever usually lasts 1 to 3 days , 
if the temperature persists longer superadded streptococcal infection should be sus- 
pected The filanal nodules descnbed by O’Connor ongmate as a local tissue reaction 
around dead filanal \^orms located in the lymphatics , from here red lines caused by 
inflamed lymphatic lessels may radiate down the limb The lymphangitis is well 
defined and the skin and subcutaneous tissue are dull red, tense and cedematous 
Enlarged groin glands are common and if associated with a mass of varicose 
lymphatics (lymphatic vanx) ma} be mistaken for a hernia Microfilanse are often 
found in the aspirated lymph If lymphangitis ensues there is much local inflam- 
matory swelling, tenderness and pain The axillary, epitrochlear and cemcal glands 
occasionally become eidaiged, especially in non-penodic filana, while enlargement 
of the deep-seated glands — iliac, lumbar, mesenteric, retropentoneal and thoraac — 
sometimes occurs Living or calcified worms ma> be found in such glands, and 
secondary coccal infection is said sometimes to lead to fatal septicsmia Involve- 
ment oF the retroperitoneal lymphatics may cause abdominal pam, assoaated with 
tenderness and ngidity of the abdominal muscles, vomiting, mccough and fever, 
death from streptococcal pentomtis may follow Endemic fumculitis or lymphangitis 
of the spermatic cord is often associated with lymphangiectasis, and is charactensed 
by acute tenderness and local mfiammation of the scrotum and cord Filanal 
epididjino-orchitis is also not uncommon It produces fever, shivering and pam in 
the testicle which rapidly enlarges and is associated with exudation of fluid mto the 
tunica vaginalis The swelling subsides m a few da)s, but permanent tluckening 
and a filanal h)drocele Or chjlocele may result Recurrences are common Lymph 
scrotum is due to an inflammation of the scrotal lymphatics, which may become 
dilated and tortuous and form small vesicles exuding lymph containing microfilan® 
Recuirent attacks lead to elephantiasis Chyluna results from obstruction and 
dilatation of the tlioracic duct itself or of some of the chyle carrying intestinal lymph 
vessels Subsequent rupture of dilated Kmphatics into the pelvis of the kidney, 
ureters or bladder leads to chyluna, or, if chyle escapes mto the pentoneal cavity, 
to chylous ascites 

Elephantiasis results in people repeatedly exposed over long penods of time 
The lower limbs are most frequently mvohed, next the scrotum and next the arms 
Elephantiasis of the mamma:, vniUxi and penis are rare The oindition is generally 
preceded by recurrent attacks of lj*mphangitis v\ith fever and sccondarj dermatitis 
and cellulitis Occasional!} such a history is lacking Different dinical types are 
desenbed varjmg from slight uniform enlargement of the limbs wadi perceptible 
thickening of the skin, to gross enlargement with cliaractcnsuc elephantoid appear- 
ance and dcformit} The skin becomes coarse and duckened , later, indolent ulcera- 
tion or abscesses may form, or a coarse warty appearance develops (Elephantiasis 
venucosa) rinally the skin becomes leathery in consistency and throim into rugx, 
while the hj’pcrtrophj of the subcutaneous tissues become so great that the patient 
IS practicallj immobilised by mere increase in die weight of the lower limbs or scrotum 
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Patients inflicted tvith this condition may live fot many years, finally dying from 

mtercurrent disease. , :« the blood, eosinophilia associ- 

ated“Xto^ivf;;S 

presenrbiopsy should be performed and j 

Lria in tissue section. 12'i^idlj;ght’in the nocturnal type and as 

pad" S“e ortoary ascending ty e, ®“jl‘ jjyp^ of elephantiasis 

Filarial elephantiasis should be distm^ished from the fammal 

on T’tn.ot:rrim"o"nVX- 

mosquito nets. etc. Certain trivalent and f n'ayalent “Xthe microfflar® 

have been favourably reported on in animal filanasis Fonain lulls 

in dogs infected with Dirofilana immttts but not the carinti) 

mine glucoslde) has recently been reported as curing fi'ariasB (Wo 

in the cotton rat by destroying the adult parasitK. /ayourable rMults n 

been reported in human filariaais (F. '."‘'The drag acts on the 

Neostibhsan, 12 to 15 g. being given in 14 days (Culbertson). 1 he drag 

-J..U rto miornfilarifE- which mav take many months to OJsapp 


le treatment appears naroiy jusuu^. ^tvTfvrflzlnes in the 

Much more pm_im_sing n!dr=§.yI-carbamyW; 


_ resuiis ll»VC lUUVWCAJ naw W.3W V. ... 

treatmeni of’F. ’taKcofti: The drug of choice is 

methylelperaalne hydrochloride) which is given orally m a dosage of 2 mg F 
thrice Lly for 1 1 to 22 days. Hetraaan has a pronounced effect second 

filarii, patients showing a negative or markedly reduced counts as j„ce and 

day of treatment. Patients followed up to 5 months have shown no rerarr 
the available evidence suggests it also exerts a lethal action on the “duK wo™ 

If secondary streptococcal infection has supervened, au'phnnamiac u r 
penicilUn is indicated. Surgical intervention may be necessary ior wiasis 

tions, such as filaria abscess and various eJephantoid conditions, in ci^y 
of the legs elastic bandaging, massage and rest, with elevation of the umos, 
able. Elastic stockings should be washable, porous and made to tit, exten b 
the dorsum of the foot to above the knee. * -’« 


the dorsum of the foot to above the knee. r,- u ♦ ;» is not a* 

(2) Filaria malayt . — The adult parasite resembles W. oancro/ti out u China 
widespread. It occurs in India, Dutch East Indies, the Malay PenmsU f^^^j,g 
and Indo-China The microfilarix have a nocturnal periodicity and the ins 
are certain species of ilfanjo«J(wV« and Anopheles. The microfilariiB wer 
scribed by Brug (1929) but the adult wrms were not discovered ^ The 

and Mapleston who removed them from a cyst in the forearm ^ js rnos* 

clinical aspects of this infection have not been closely studied. Elephant! > 
commonly of the lower limbs, is assoaated with the infection. Treatment is 
as that for bancroftian filanasis. _ , ^ccur in 

(3) Loa loa (Cobbold, 1864). — Human infestations with this pa^ite 
West Africa. The adults inhabit the subcutaneous and retroperitoneal j ..gars 

the sheathed embryos have a diurnal periodicity (9 a m. to 9 pm-) ,5 ^?'^uyceriah> 
may elapse before embnos appear in the peripheral blood. Transmission w 
^ecies of mango-fly (CAr^'jopj dtmtdtala and C. silacea) which feed in the 
Clinically the worms give nse to urticarial eruptions and puffy, painless, w i 
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ings the size of a hen’s egg, lasting 2 to 3 days, known as Calabar swellings These 
are due to an ojdema of the subcutaneous tissue and probably represent an anaphylac- 
toid reaction to helminthic products or toxins Lcucocytosis associated with a marked 
eosmophilia (20 to 60 per cent) is characteristic, and dermal hypersensitiveness to 
dirofilarial extract is shown m almost every case Positive complement- fixation re- 
actions are also given with dirofilarial alcoholic extracts Neuntic pains may also 
be complained of Not infrequently the worms appear about the eye, and in their 
migration across the conjunctivre give rise to transient conjunctivitis and lacnmation 
Where visible, the worm should be surgically removed under local anesthesia 

Treatment with Hetrazan is often effective Because of the frequent severe re- 
actions to treatment the drug should be given first in small doses and the dose in- 
creased in the first 3 or 4 days up to 2 mg per kg , 3 tunes a day Contmue treatment 
for up to 21 days The immediate reactions include urticana, local irritation m regions 
where the worm is present, effusions into joints and irregular or generalised cedema 


ONCHOCERCIASIS 

OncJwcerca volvttlus (Leuckart, 1893) — ^This nametode, first found on the west 
coast of Africa, inhabits the subcutaneous or connective tissues of man, often giving 
nse to nodular, subcutaneous, cystic tumours, 1 to 10 cm m diameter, over which 
the skin is generally movable, and m which he entangled masses of worms and era 
brjos encased m dense fibrous tissue The swellmgs are particularly common around 
the elbows, knees, ribs, iliac crests and greater trochanters Unsheathed microfilarue 
may occasionally be demonstrated m the skin, especially of the lom and thigh, as 
w ell as m the arculatoiy blood and subcutaneous lymph channels, even though no 
evidence of disease exists Dermal lesions, mcludmg achromia, xeroderma and 
pseudo ichthyosis, are attributed to embryos located m the skin (Laigret) Pruntus 
may be mtense, especiallj at night Onchocerca tumours of the head are not in- 
frequently associated with ocular complications Blmdness may result from retmo- 
choroiditis or punctate intis when embryos are found m the antenor chamber 
Blacklock has shown that transmission is by the buffalo gnat, Sitnuhum damnosum 
In East Africa it is also transmitted by 5 neazei Localised tumours may be removed 
under local anssthesia 

The pavasvte caWed Onchocerca cacuUera (Biumpt, 1919) vs found vn Guatemala 
and Mexico Its status as a distinct species has for some tune been doubtful, and 
the recent work of Strong indicates it is the South Amencan form of O voltulus 
It produces flat nodes (Guatemala nodules) up to 2 cm m diameter, especially affect 
mg the scalp and face, and an eruption ^own as “coastal erysipelas ”, associated 
w ith pain, tumefaction and fev er, may result from secondary streptococcal infection 
of the skin due to scratching, the irritability being caused by microfilarue in the 
conum More important are the ocular lesions caused by microfilariiE, piercing the 
capsule of the nodules and invading the tissues of the eye, producing conjunctivitis, 
punctate intis, keratitis and choroiditis Blindness commonly follows (Strong) An 
eosmophile leucocy'tosis is the rule Diagnosis is made by demonstrating the micro- 
filaruB m the milky fluid aspirated from the nodules, or in adjacent pieces of skm 
shaved off and teased up m saline at 37* C for microscopical examination Trans- 
mission is by three different speaes of Stmubum, the coffee flies living at a height of 
•300 to 5000 feet The nodules should be excised whenever possible, especially 
those m the vicinity of the eyes Some improvement m the ocular condition may 
follow this procedure 

Two drugs, i e , suramin and Hetrazan, are at present employed with some success 
Suramin gives somewhat the better results 

Suramin (Antrypol, Germanm) — For adults, 1 0 g intravenously once every 5 
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days for 5 to 15 doses. Cliildren in proportion. An initial dose of 0*2 g. is some- 
times given to test for idiosyncrasy to the drug, which shows itself as proteinuria 
and oliguria with casts, appearing widiin 24 hours of dosage. Individuals reacting 
in this way should be given Hetraaan as an aitemativc. Toxic reactions related to 
the worm infestation also appear after 2 or 3 doses of suramin. They are similar 
to those described below, but usually less sevcte. 

Hetrazan . — For adults, 2 mg. per kg. orally once on the first day, twice drily 
on the second day, thrice daily on die third and consecutive days up to the twen^- 
first day. Side-effeots appear early after die first few doses and include burning of 
the eyes, congestion of conjunctival vessels, hard nrde/na of the face and ears and 
sometimes of the limbsT'^feKKl^ions may become cedematous and pruritus is often 
severe. Anthistaminc drugs reh^g^he reactions. 
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TRICHINIASIS 

Definition — A disease produced by the embryos of Trtchwella spiralis (O^en, 
1835) dunng their migration from the humm intestine to the muscles 

Etiology — Infection is acquired by eating raw or underdone pork in which the 
larv'e ha\e encysted After the c>st walls have been dissolved by the gastnc juice 
the embryos mature and breed in the small intestine The gravid female bores mto 
the mucosa, depositing hundreds of viviparous larvs (100x6;t) which reach the 
muscles from about the nmth to the fortieth day via the liver, lung and left heart 
The adults are small 1 4 to 1 6 mm xO 04 mm , $ 3 to 4 mm XO 6 mm ) 
and live only a few weeks, whereas encysted larvsE may survnve for 25 years, though 
they often calcify wtlim 6 months Rats act as reservoir hosts 

Symptoms — For the first week dunng the invasion penod gastro intestinal 
sjmptoms develop ivith nausea, vomiting, cohc and diarrhcea with perhaps blood and 
mucus , then when migration of lar\ae commences myositis of the tongue laryngeal 
and intercostal muscles and the diaphragm occurs, giving nse to difficulty of swallow- 
ing, speech and respiration The muscles of the jaws, arms, legs and abdomen may 
also be mvolved ivith stiffness and pain, the affected areas are exquisitely tender 
and hard to the touch Oedema, especially of the face, urticaria, leucocytosis with 
high eosmophilia, prolonged remittent fever (102® to 104® F ) and sweating are char- 
acteristic Pulmonary features are common, and occasionally haemoptysis occurs 
Cachexia develops and, finally, dunng the penod of lar\al encjstment, the patient 
may succumb from toxrmia with respiratory disturbance and coma 

Diagnosis — ^Early, the disease may be mistaken for ptomaine poisoning, ententis 
or dysentery, and later for rheumatic fever or typhoid The mtense eosmophilia 
should arouse suspicion while later biopsy of a piece of the affected muscle such as 
the deltoid at its tendinous msertion will often reveal prec>stic or encysted larire 
Embryos may be found in the blood, especially from the twelfth to the twentieth 
daj, by taking it with 10 volumes of 3 per cent acetic acid and centnfiigmg the 
deposit Intradermal and preapitin tests are often positi\e to an antigen manufac 
tured from the embryos (Bachman) At a later stage, calcified cysts may sometimes 
be visualised by radiograph} 

Prognosis — ^This largely depends on the mtensity of the infection, the mortality 
te varying m different outbreaks from 1 to 30 per cent Convalescence is often 
ow and muscular atrophy may follow 

Treatment — ^PROPitYLAcric — ^This depends on careful meat inspection, and 
lequatc boibng of pork , curing by smoking and salting is meffectw e Speaal care 
lould be taken at necropsy to prevent infection 

CuR-VTiVE — No speafic treatment is loiown, but every effort should be made to 
spel the adult worms Purgatives and glycenn, santonin thymol and turpentine 
rc employed for this purpose 


CESOPHAGOSTOMIASIS 

(1) CEsophagostomum apiostomum (WiUach, 1891) — ^This nematode frequently 
ffccts certain anthropoid apes and monkeys m West Afnca, and not uncommonly 
nan m Northern Nigeria The rhabditiform larvjE exsheathe in the cxcum, mvade 
he bowel wall and give nse to inflammatory nodules in which they develop, later 
hey erupt into the intestine and mature Dysentery like symptoms, with hiemor- 
hage and occasionally pentonitis and s^ticxmia, may result The ova arc indis 
inguishable from ankylostome eggs, but fortunately thymol oil of chenopodiura and 
arbon tetrachlonde are specific for the adults (Faust) 
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in Manaos, Brazu, 


ankylostomiasis 


ffiiS=JgSrSSSig£.HIi^1: 

Five species may a® a malavanum “(ISandrini, 1905), commonly 


Detimtion.----.— J tro^tW (Gomez uc 


‘aK™;:. he third and fourtP care., 




The buccal border instead of the four "uent dcscriptio” 

rnmtr. and has an f cgu^, ^ pair of semilunar plates. All subsequen 
a MtndenaUx there i larv* 


7duod»ulVrth=relsaUoapa.r 

aPP“fv“^°S*SS“ 


•appUes to both these parasu- , earth the 

‘^‘^When fa:=5? : later they moult ttv.ee, ‘•'''''“P™? .‘"‘a® ' the Uttn 

hatch out in 24 to ... e 3 to 4 months. On contact with hu whence they 

wMeh may remain viable for 3 W 4 monr , whence i 


X* may temain viable fo^^^^^ righ? heart 

Suodenumand 8malUntestm^._b'«^ ,Lm.,elves firmlv to the mucosa, feem6_^,. 


’«tine • here they mature ami breed, ogg'»ay»‘B feeding on 
Quodenum ^"“‘V‘ue^vorrns attach ihcmseWes firmly to the nnuc . 
in about 5 weeks. Weedinff (esoecially A. duodenah), though th sacrum 

where the worms are attached. produce ankylostome dermatitis or g 

mrnwMmmi 


counts m a scvcic cent.; 


eXmiidex"- 0 ’ 5 V' ieucoeytes are -normal or slightly ““'“'V':; u^ncoim"" 


d irou-couummg foods. Those moderately mfecteu may ^„5 ano 
mental and physical lethar|y, hyperaddity. epigastric *';'^f™“\iL'dBColoraO»” 
Shortness of hreath. The really severe case may show a taumv v pous mc«n 

of th?als nasi and forehead, a dry, earthy roloured skin, . carth'CaOjS 

cittomshneaa. dilated stomach and epigastnc tendem . ^^loitatioO*’ 


mental and i 
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pulsating cervical veins and h^c mutmum are eau5> 

mderaa of the feet and serous effusmns may occur. .H°^5^phy8ical and 
economic loss to the community by lowering the individual s pny 
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capaaty for ^\ork and predisposing to secondary infections like pneumonia and 
dysentery In Europe outbreaks have sometimes occurred m miners 

Diagnosis — microcytic, hypochromic anaemia, espeaally if associated wth 
eosinophilia, should arouse suspicion m a tropical patient, and the stools should 
be immediately exammed for ova, preferably bj the Clayton Lane flotation 
method 

Prognosis — The mortahty rate is low, even in natives, the chief danger being 
anremia, which predisposes to mtercurrent disease unless speafic treatment be insti- 
tuted Hook-worm infection is especially senous m children oviing to its effects on 
their mental and physical development In the well fed European tlie disease rarely 
produces senous manifestations 

Treatment — ^Prophylactic — ^This mcludes the treatment of earners, the sub- 
stitution of latnnes for promiscuous defxcation, the proper disposal of mght soil, 
the treatment of contaminated ground and the wearing of good shoes and boots 
Sanitation m mmes must be satisfactory 

Curative. — ^There are three specific drugs which are wndely used in the treatment 
of ank)lostomiasis (1) tetrachlorethylene , (2) carbon tetrachlonde and (3) oil of 
chenopodium Either tetrachlorethylene or carbon tetrachlonde can with adv’antage 
be combined with oil of chenopodium, and this should be done whenever possible 
After sahne purgation, the object of which is to get nd of both drug and parasites, 
the stools should be examined and the number of worms recorded if tim e permits 
In 7 to 10 da}^’ time the stools are re examined , if ova have reappeared another 
course of treatment may be considered advisable 

(1) Tetrachlorethylene — Adult dosage 2 to 3 ml This drug is effective agamst 
A duodenale, N ameneantu and Enlermiut vermicularts It is the safest and cheapest 
amhelrmntic, and is given in a single dose, either m gelatine capsule or sh^en 
up with k to 1 02 of magnesium sulphate in water, 1 ml of oil of cheno- 
podium should be added or administered m a gelatme capsule These are given in 
the early morning on an empty stomach No food js permitted until the bowels 
have acted, and magnesium sulphate (4 drachms) should be repeated after 3 hours if 
necessary 

(2) Cor&on tetrachlonde — Adult dosage 2 to 3 ml This drug is of value in thread 
worm and ascans infestation, as well as m ankylostomiasis The drug is given m a 
dosage of 3 ml , either in gelatme capsules or m milk or m magnesium sulphate 
solution It IS admmistercQ m the early morning on an empty stomach, and food is 
withheld until the bowels ha\e been well opened — if necessary with magnesium 
sulphate If available it is advantageous to combine this treatment with oil of cheno- 
podium As a routine, 1 5 ml of carbon tetrachlonde and 0 5 ml of oil of cheno- 
podium are administered m a mature contaimng \ oz of magnesium sulphate, and 
the same dose is repeated m 1 hours tune If necessarj, a salme purge is given 3 
hours later Carbon tetrachlonde when adnunistered m poisonous doses causes a 
central lobular necrosis of the liver, vnth fatty degeneration Climcal evadence of 
poisoning mclude voimting, hepatic pain and tenderness, jaundice, hsmatuna, and 
temporary anuna Fatalities have been reported, and it is madvasable to employ 
this drug to (1) alcoholics , or (2) patients suffering from calaum deficiency, cirrhosis 
of the liver, or renal disease A prelimmary course of high protein dietary might 
lessen the tendenej to or prev ent hepatic necrosis dev eloping m such cases 

(3) Oil of chenopodium — Adult dose 1 to 2 ml This drug is effective against 
ascans as w ell as ankj lostomiasis Its therapeutic action is dependent on the ascandol 
Content, which is bj no means alwajs constant It is best gi\cn in gelatine capsules 
or It may be taken in an emulsion or in water mixed with other anthelmintics such as 
tctrachloretlijlcne or carbon tetrachlonde If used alone, the drug may be adminis- 
tered m divided doses, i e , 4 ml half hourly for 2 hours, or in a single dose of 
2 ml followed by a saline purge Narcosis and other ill effects have follov^ed its 
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ehlorethjlcne (3 ml ) are specific remedies Santonin (S' J 

Btomiasis they are particularly elfieaaous „r alternate days »" 

to 5) IS the atoch remedy , it may be giicn on y u° fed by easW o')/ 

three occasions combined iiith preliminary sunmu combined u' , 

in children, iihere the dosage ,s proportionate ly loiy red, it rnay and 
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liberated and attach themselves to the mucosa Occasionally they invade the appendix, 
colon and terminal ileum 

Symptoms — Chnical features are generally entirely absent, but reflex symptoms 
are described m children and occasionally urticam and eosinophilia are mduced 
Rarely vermmous appendicitis and peritonitis may result, and possibly crecal lesions 
may open up the way for other infections 

Treatment — ^Thymol and oil of chenopodtum may be effective, but worms are 
often difficult to eradicate 


ENTEROBIASIS 

Definition — Infection by the thread or pin worm Enierobttis venmatlaris (Lin 
nKUS, 1758), formerly known as Oxytins venntculans Adults 3 to S mm , $ 10 
mm XO 6 mm The ova measure 50x20^, and are thin shelled, colourless, plano- 
convex and contam coiled embryos , they are rarely found m the fa:ces, bemg mamly 
liberated m the penanal region from migrating gravid female worms at night, after 
the patient has gone to bed The maximum len^h of the Ufe cycle is 30 days, long- 
standing enterobiasis resulting from automfection via the infected fingers of the 
patient 

Symptoms — The worms inhabit the colon, and when the patient is warm in 
bed at night may produce great discomfort and itching by migrating out through 
the anus Eczema and pruritus am may result causing sleeplessness and neurasthenia 
Sexual disorders, ^eslcd irntabihty, frequent micturition, prolapsus am and mucoid 
secretion may be obsen ed, also in young girls vaginal discharge Catarrhal appendi 
citis sometimes occurs, and worms may wander mto the stomach 

Diagnosis — Eggs are best demonstrated by swabs made from the penanal skin 
or by a moistened camel s hair brush applied to the anal folds and penanal slan 
Less than 1 per cent of proved cases have demonstrable ova in the fsces Inspection 
of the anal region at mght immediately when itchmg commences may reveal the gravid 
female worms outside the anal canal before they have had time to retreat to the 
rectum 

Treatment — ^The basis of successful treatment js the prev ention of auto infection 
This IS best done by the most scrupulous care of the hands and naJs which may 
become contaminated (1) by scratching in the anal region, especially dunng sleep, 
(2) when completing the anal toilet wi& samtary paper or (3) from mfected clothes 
The nails should be kept short, and the hands well washed and scrubbed with carbolic 
soap immediately on waking, after defascauon and every time there has been possible 
contact with infected matenal or clothing Bathing drawers or pvjamas should be 
worn at night and sterilised each day, and infected children should occupy separate 
beds Enemas of 4 to 8 fl oz of hypertonic salme solution should be injected im 
mediately the anal irritation commences for at this tune the worms are accessible 
and can be w-ashed out from the rectum (Macarthur) After local bowel treatment 
each night yellow mercunc oxide ointment should be applied to the penanal region 
The process should be repeated each night whenever anal imtability recurs If rc 
mfcction be prevented this measure alone will generally result in cure 

Gentian violet appears to exert a specific lethal effect on the adult worms Wnght 
advocates speaal keratin coated tablets of this drug the adult dose being gr 1 
thnee dail) before meals for 8 days, tins course is repeated after a clear interval of 
7 daj's 1 oxic features include anorexia nausea abdominal cramp and vomiting 
The disease often involves several members of the same family or several people 
living in the same house it is advisable that they should be treated simultaneously 
to prevent reinfection 


N Hamilton Fairlev 
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peritoneal cavity. If the cysts have become <alcified they may be detected by radio-'i 
graphic examination ; otherwise the disease is only recognised at necropsy. No 
treatment is kno%vn for either linguatulosis or porocephaliasis. 


INSECT BITES 

Apart from specific disease transnussion, bites from mosquitoes, biting flies, 
midges, lice, fleas, bugs, bees, ants, wasps and hornets may cause considerable in- 
convenience to man and occasionally result in local sepsis or septiccemia which may 
end fatally. Mosquito bites occasionally give rise to streptococcal septicjemia, and 
those of horse-flies to anthrax. 

Locally, insect venom may have hxmolytic, neurotoxic or irritant effects producing 
limited inflammation or dermal whealing of anaphylactoid origin dependent on 
previous sensitisation, as Boycott has proved for midge bites. The stings of bees, 
wasps and hornets are invariably painful, and in certain situations like the tongue and 
fauces may lead to respiratory obstruction, or in the larynx to death from oedema of 
the glottis. Anaphylaxis may follow bee or wasp stings in a sensitised individual. 
Such patients have been known to develop profound vasomotor collapse, become 
comatose and die in 20 minutes. In a case of wasp sting seen by the writer, the 
patient, who gave a history of having been stung on the scalp 6 years previously, was 
again stung on the third right finger ; a wheal about 2 cm. in diameter rapidly ap- 
peared with surrounding erythema, and wthin 5 minutes the patient developed 
Headache, lacrimation and injection of the conjunctivs. Giddiness, nausea, severe 
vomiting, rapid low tension pulse with vasomotor collapse, generalised urticaria, 
especially involving the arms and neck, and respiratory distress followed ; 3 
hours later the general condition was greatly improved, but next day there was 
a large, puffy, painless swelling involving the subcutaneous tissues of the whole 
hand. The early and late local effects closely resembled those observed in the 
immediate and delayed intnidcrmal reactions for hypersensitiveness to helminthic 
protein. 

Treatment. — Mosquito, midge and fly bites may to a great extent be prevented 
by the use of dimethylphthalate. They should be treated by the immediate applica- 
tion of iodine, the subsequent itching being relieved by a 1 in 20 w'atery solution 
of catboUc or a 1 cent. alcnhoUc solution oC menthol. In bee and vfasp stings, 
the sting should be carefully lifted or scraped out, as pressure e.xpels the contents 
of the poison sac. Ammonia, alkaline soap or methylene-blue may be applied locally 
for the acid bee stings, and tinegar for the alkaline wasp stings. Adrenaline (min. 
10 of 1 in 1000 solution) should be immediately injected subcutaneously whene\er 
anaphylactic symptoms develop. Sepsis is treated along the usual lines. 


MYIASIS 

Definition. — An invasion of the tissues by larvcc of dipterous insects. 

/Etiology. — Many flies deposit their eggs or larvie in decomposing discharges, 
and in the tropics wounds should always be protected as well as natural orifices dis- 
I charging pus or fetid material. Larvxe of speaal flies may develop in the nasal carities, 

I the ear, vagina, urethra, skin or in the intestine, and the fly Wohlfartia magntjica may 

j deposit its eggs in the conjuncti\-al sac with serious consequences. Two chief varieties 

^ are distinguishable — the dermal and the intestinal. 

I _ ScREW’-woHM Flies. — ^'fwo species of flies of the genus Cochliomyia infect man 

\ in tropical and subtropical America. The adults measure 9 to 10 mm. in length 

and arc distinguished from the ordinary green-bottle (Lucilia) by the black linear 
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Africa, IS due to the larvs of the Tumbu fly, Cordylobta anthropopnaga, 

8 5 to 11 5 mm long yellowish in colour, with black abdominal spots . ^^ssues 
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by means of mouth hooks The first symptom is a pnekmg sensation, lou 
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inflamed The larva takes about a fortmght to mature and then ^vity sup 

, hole through which its feces were previously excreted SomeUmes 'Ij'® “ jJ,unity 
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SPIDERS 


339 


Treatment — ^The aperture is enlai^ed if necessary, the maggot squeezed out 
and the cavity treated antiseptically The apphcation of paraffin or chloroform 
facilitates extraction 

The Congo Floor Maggot — ^The adult fly, Aiichmeromyia hiteola, is found 
throughout tropical Africa , it deposits its eggs on the floora of huts and outhouses, 
and when the larva have hatched out they sud». the blood of people sleeping on the 
ground without causmg pain The larvse crawl actively, are 15 mm long and consist 
of eleven segments The adult is orange-yellow m colour, with longitudmal dorsal 
stnpes on the tliorax, and measures 10 to 12 mm in length Prophylaxis consists in 
sleeping on raised beds and the eradication of larva from the earth floors of infected 
huts 

Intestinal Myiasis — Fly larvie are common m human feces , generally they 
are deposited after defecation, but sometimes they ongmate from the intestme, the 
eggs being swallowed by naan in food Many species have been described, the genera 
Sarcophaga, Fanma, Ap:ocJia!ta and Anthomyja furnishing the majonty of examples 
Fanma camculans accounts for most cases m Europe. Gastro-mtestinal symptoms 
may be mild or severe and include malaise, vomiting, diarrhcea and severe gnpmg 
General toxic features may mclude fever, ngors, headache, thirst and vertigo , even 
convulsions have been described The bile ducts may also be impUcated 

Treatment. — Castor od is generally sufficient, but thymol, filix mas, santonin 
and turpentine h3\e also been recommended If larv® are vomited an emetic should 
be given 


SPIDERS 

Though spiders (Arane®) generally possess poison glands and inject venom into 
their prej, only a few speaes, mostly of the genus LatrodecUts, are dangerous to man 
Experimentally such venoms may slow the pulse and respiration, and produce tetanoid- 
like spasms and bronchial contraction m guinea-pigs These red-mirked spiders 
include L macians in America (known as the black widow), L hasseltn in Australia 
and Nc^^ Guinea, L gconietncus^ L conannus and L vtatsitneUts m South Afnca 
(knoppie spider) and L iredectmguUatm m Eastern Europe are amongst tlie most 
dangerous species The female often weaves its v-eb and lajs its eggs on the under- 
side of pm’ies , if disturbed it is liable to bite man on the genitals, buttocks or thighs 
dunng the act of defecation The bite itself may or may not be felt as a local pncking 
sensation , local swelling, cedema and numbness may follow Within a few minutes 
to an hour agonismg severe cramping pains often set m, in\ olving the muscles of the 
abdomen, legs, back and thorax. Intestinal cobc due to muscular spasm may follow 
and in some instances paralytic ileus may supervene Fe\er, sweating, respirator} 
embarrassment, panesthesia and sometimes pnapism follow The reflexes are hyper- 
active and there is increased pressure of the cerebrospmal fluid In Peru tlie “ prun- 
ing spider ”, Glyptoeranlum gasteracanthotdes, causes local gangrene, hsmatuna and 
ncurotOMC symptoms Kobert noted o^hiemoglobm and methremoglobm in the 
unne of persons bitten by the “ cross spider ", Fpetra diadema, and Sachs found m 
Its V enom a pow erful ha;mol}’sm Probaoly man} other spider \ enoms, like zootoxins 
generally, exert agglutinative, hTmoIjtJC and neurotoxic effects The tarantulas, on 
the other hand, gi\ e nse only to minor s>’mntoms, though an} spider with an effcctiv e 
biting mechanism may produce secondary bactenal infection 

Ireatmcnt — If seen early, treatment consists in immediatehgature if practicable, 
incision and suction, or washing out the wound wnth permanganate solution Specific 
aniivcncne, if available, is effective Morphme ma} be nece^ary to relieve pam, and 
injections of calcium gluconate (10 ml of a 10 per cent solution) for hij-ngeal and 
muscular spasm Intravenous saline and dextrose solution, and injections of nike- 
thamide (Coraminc) and pituitat} (postenor lobe) extract assist arculator} failure 
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E. DISEASES DUE TO SNAKES AND 
POISONOUS FISHES 


Ophidiasis or snake poisoning 
of the families colubtida; or viperids; non-poisonous species 


SNAKES 

results from the moculation of venom 


by snakes 
oSonally cause 


death through septic infecuon following ihcir bites. , , even 

iEtiology.— Snakes are carnivorous, and Alcock and Rogers soei^i^ed 

non-poisonous species may have poisonous saliva. The vcnoin is 8‘®P‘y v/hile 

secretion of the parotid (poison gland) utd^d in killing and digesting P 3> 
the fangs are modified maxillary teeth anteriorly grooved m the colubno®. 
pletcly canalised in the vipend®. The biting mechanism is v^tly supe 
vipers since the fangs are longer, and capable of considerable forvvar tjie 

■whereas in the colubnnes they arc generally shorter and less mobile, m the 

snake strikes with great speed, opens the jaws, rotates forward the fangs, r 
jaws together and ejects its venom from the poison gland via the durt an j^edi- 
the tissues in one almost instantaneous movement. The vipers 
ately after biting. The colubnnes often hang on to the bitten part ana ^ ^ javv 
to ^ forcibly cvulscd : to inject venom effectively th^ must have the -jg^ably 
fixed, and though their venoms are more poisonous the yield is, as a rule, co 
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less than that of the ^^pe^s. The toxic action of venoms is mainly dependent on 
(a) proteolytic enzjTnes, (6) phosphatidases and (c) neurotoxins. The proteolytic 
enzymes, so well represented in \'iperine venoms, digest the. tissues and damage the 
vascular endothelium (hxraorrhagin), leading to tSe escape of blood and the liberation 
of histamine which causes extensive local cedema and giv^ rise to symptoms of 
cardio-vascular failure (Kellaway). The coagulant properties of venoms are due 
either to a direct coagulation of the fibrin by the venom or to the conversion of pro- 
thrombin into thrombin (Eagles). The phosphatidases cause haemolysis and also 
directly affect the heart and circulation; the acceleration of venom h^molpis by 
lecithin is attributed to the transformation of lecithin into lysolecithin, which is itself 
actively hemolytic. The ncurotoxin formed in colubrine venoms has a strong peri- 
pheral effect, paralysing the sensory, proprioceptive and motor nerve endings. Paresis 
of the musculature is due to the curare-Hke action on the motor endings and a further 
direct action on the muscle itself (Kellaway). 

Pathology. — In colubrine bites there is a congestive mode of death from peripheral 
respiratory failure, associated with fluid blood, a dilated right heart and congestion 
and cidema around the fang puncture. In fat^ viperine bites there is hsemorrhage, 
thrombosis and digestion of tissue locally, associated \vith a spreading gelatinous 
ojdema resembling '' red currant jelly ”, which sometimes involves the subcutaneous 
tissue of the whole limb ; multiple hjemorrhages are found in the viscera, serous 
membranes, etc. Ante-mortem clotting is present in small animals, but not in man 
where the blood is fluid unless, as rarely happens, the fangs enter a vein : death 
results from cardiac failure, peripheral circulatory failure, secondary hjemorrhage of 
septic infection and local gangrene. 

Symptoms. — ^Thc clinical picture depends on the quantity and quality of the 
venom injected. Symptoms appear generally within 10 minutes to 2 hours after 
the bite, nausea, faintness and vomiting bemg characteristic early manifestations. 
Cardio-vascular shock folU^^s both colubrine and viperine bites; paretic features 
predominate in the former, and general hamorrhagic manifestations in the latter. 
In colubrine bites the fang marks are not always visible, and pain and locsJ swelling 
are minimal; these features, however, are marked in the case of viper bites, which 
show in addition much hemorrhagic oozing. Histamine shock probably accounts 
for the cold extremities, blanched, white skin, low blood pressure, vomiting, rapid 
thready pulse and extreme prostration. Psychical shock is sometimes an added factor, 
and may produce a somewhat similar picture in terrified natives bitten by non- 
poisonous snakes. In the earlier stages in colubrine bites the muscular weakness, 
a^ic gait and blurred speech may produce a picture simulating alcoholism, and 
diplopia, ptosis and blunting of sensation are not infrequently added; later there 
is inability to swallow, the tongue appears swollen, salK’a dribbles from the mouth, 
the breathing, which was at first stimulated, becomes shallow and slow, and in fatal 
cases ej'anosis, coma and convailsions of asphyxial origin ensue ; the respirations 
may become costal in ^"pc and death occurs from peripheral respiratory failure. 
Hasmorrhagic extravasations (Wperida:) may lead to cutaneous petechia?, epistaxis, 
hxmoptysls, hrematemesis, hxmaturia and melsna. In the early stages the gums 
may ooze blood and the urine contain red corpusdes. 

Complications.— Blunting of the cough reflex and paresis of the muscles of 
deglutition may be followed by insufflation pneumonia. After krait bites an acute 
ascending spinal paralj’sis has been recorded. Wth viperine poisoning, local sup- 
puration and gangrene sometimes necessitate amputation. 

Course. — Death may occur wdthin 20 minutes or many daj-s later from com- 
plications. 

Diagnosis. — Generally this is not difficult, but cases may need to be difTercntiated 
from alcoholism and the bites of non-venomous snakes and scorpions. The grooved or 
canalised anterior fangs in the upper jaw make identification of a poisonous snake easy. 
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of a lethal dose of venom mto the general arculation bit{i and over 

a smgle bone proximal to the heart. , . over the f™"' ” f°°* “^’'1 “1'boot late 
the humerus m bites on the hand and forearm , in finge . e .i.- cjrculaiien 
may also be ued at the base of the implicated digit onions to bleed 

his to be atuined as judged by blanching of the naib and ■“ j]o,h.ng 

Thick rubber tubing (8-in ) is an ideal “"^'<1“'^ but m the field, St P « 

loosely knotted and twisted with a atick, are effeane , should be 

should be loosened for 30 seconds to flush the limb with blood The sB ^ ^ 

w-ashed with permanganate or antisepUc (if available), and if the tourn q 
applied shortfy after the bite and antnenene be not 

Jorth while making incisions over the fang punctures and ’b'" ^P>57”f^“„hject of 
su«ion, preferably with a breast pump or a Bier s sucliou glass, wflh the ] 
extractml the venom from the tissues Where li^gature is ™Pph“bk M ^ „„„d 
bites, excision of the bitten area and washing with permanganate soluoon, 

by mechanical suction, is the best local treatment anUteneoe 

vlnlnenmr— Whatever the local treatment may have been, speahe a ^ 

must be given mtravenonsly aa soon as possible Spectfic polyvalent anttve 
now available for the common deadly snakes of India Mtica, South otnes 

United States, while monocwlent anttvenenes ate available m cer^ otner 
Polyvalent anttvenenes are mixtnies of specific anttvenenes and generaiY 
life savmg when the venom of the particular species of snake whicn nas n 
patient has been utilised in their manufacuire Some antivenenes are n _ 
put up in concentrated form in a dried state Antivcnene must^wa>s 
intravenously and the dosage vanes mversely with body weight— children r 
much larger doses than adults No patient is too ill to receive it, ana e% 
with most severe paral>sis may recover after its injection 

under careful medical observauon as paralysis may reappear and -.ne d* 

injections be necessary to save life Infiltration of the tissues with antiv 
the vianity of the bite may be useful (Fitz Simmons) a.g and 

General measures — Patients must be kept warm and at rest. BlacU co 
sal volatile may be given early, and injections of cortin, adrenalme or ^ 

'' (postenor lobe) extract and of reconstituted plasma, followed by value 

^ (5 per cent.) administered for circulatory shock. Nikethamide (Corarome) n 
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as a r^plratory and circulatory stimulant. Artificial respiration may prolong life, 
so permitting the administration of antivenene. It is important in cases with pharjm- 
geal paresis to swab out the throat and keep the head low when tlie patient vomits ; 
food should be withheld, and, if necessary, fluid given through a stomach-tube. 


POISONOUS FISHES 

In tropical waters casualties from poisonous fish are not infrequent. The effects 
of jelly-fish stings vary with different species ; many are harmless, others produce 
local features such as urticaria, oedema, marked itching, burning and er^ema, 
sometimes followed by vesicular dermatitis or actual toughing and ulceration. 
Systenuc symptoms may follow rapidly and include lacrimation, coryza, muscular 
pains, constriction of the chest, d^’spnoea and cardio-vascular shock. Deaths have 
been reported. 

Fish of the genus Mureena bite with that powerful, grooved teeth down which 
poison from the venom sac enters the tissues ; many harmful species are known, and 
their venom may have a depressant action on both ^e cardiac and nervous systems. 

In other fish, such as the sting-rays, there are barbs in the dorsal fin or elsewhere 
connected with poison glands and these may produce not only severe inflammation 
locally, but neurotoxic features. Tetanus organisms may simultaneously be inoculated. 
Certain species of Trachinus^ such as T. draco found in the Mediterranean, and of 
Scarpesnay such as S. scropha inhabiting tropical waters, are particularly dangerous, 
causmg excruciating pain and local irritation, cedema, paralysis of the part, collapse, 
dyspnoea, delirium and even death within 24 hours. Septic infection may follow. 
Local treatment as for snake bite should be adopted. Infiltration of the tissues 
with procaine hydrochloride (Novocaine) (2 per cent.) is often advisable for relief 
of pain, and morphine also may prove necessary. 


N. Hamilton Fairley. 



SECTION IV 

diseases DT3E TO CHEMICAL AND PHYSICAL AGENTS 
PLANT POISONS 
There are more than 200 varieties 

sV™ 3 *= So'r3r<3o”n“ s beCg A^Sdana^^^^^ 

known to cause poisoning Suiadal attempts ha\ effects to the alkaloids 

W Ld thomaWle The Solanaceo.« pW owe „„„ 

hyoscyamus and hyoscine, but the plants of th g hxmolytic agents These 

the soUmne alkaloids whieh are P"“P'“™= and potato 

disorders or cardiac arrest may occur HmiKs because of the 

Umbelliferous plants have been responsib e for contain the 

aimilaritv of their roots to parsnips and their leaves to parsley 1 Y stimulation 
cS^S^nilalo.drwhich caufe parTlys-f of motor nerve 
followed by depression of the central newous astern Water dropwon^t 
fistulosaS IS the most notorious, but horscbane pW/cnonim i/ipium 

S T6»<rJom), common hemlock (Comom Tv 

jreieoW), wild paAley (Comm pelroselmum) and fools paisley [Athusa cy, i- 

tS mMfpmsonous of the Ranunculacem is moi^hood “P'lcilkS 

,s often mistaken for horseradish Its anion is due to >‘.ghly ^ 
aconitine, which gives nse to pricklmg of the skin and pharynx, rmpimt jy 
and ventricular fibrillation Anemone (ylnOTone ncmorom), seasons 

vilalba) and marsh mangold (Coftko palmUn) arc poisonous during cero 
and the fetid hellcborine {Helleborvt ftxtulia) throughout the contains 

of the marsh mangold and of the water-buttercup (flommculM ojnelimi 
anemomn, which causes vomiting, blistenng and de^titis, and me rw ^ 
Christmas rose (Helkionii ntgtr) is the source of helleborem, a ' jts only 

an action similar to that of digitalis but is not absorbed froin the ^t r^ ^ 

m diarrhcca The stems and leaves of celandine [Ranunculutjkana) are also p ^ 
Senecio of the Composits family is the largest genus of flowering pwn 
South Africa is responsible for a faul disease of animals and humans ^en 
Johns and S burchelh grow as weeds m the wheat fields and when the j vrith 

in old-fashioned mills where winnowing is inefficient their seeds are gro 
the wheat gram into meal Hemorrhage occurs in various organs, pait^ -J _ 
liver, and the sj-mptoms produced are nausea, \omitmg, severe j^scfibed 

himatemcsis, ascites and jaundice Although Seneao disease has not been {,fa) 
in Great Britain the toxic alkaloids have been extracted from Ragwort 
and other Bnlish speaes Tansy {Tanacetum vulgare), also one of the v, 
was once used as an emmenagogue, ecbolic and anthelmintic, and halt an 
34S 
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the oily extract, which contains thujon has been known to cause convulsions and 
coma, with death m 2 to 4 hours 

Poisonous plants of the Lily family include one of the autumn crocuses {Colchicuvi 
autumnale), wild hyacmth {Salla nommptd^ and jonquil {Narasstis jonquilla) CoU 
chtatm mUimnale may cause \oiniting, diarrhcea, ascending paralysis and death due 
to the alkaloids colchicine and colchiceine 

Hemp, white bryony, spurge, foxglo\c, horse chestnut twigs and the stems and 
seeds of comohmlus and cuckoopmt arc all poisonous, and not only has death resulted 
from eatmg yew but also goats having eaten the plant have caused children drinking 
their milk to have gastro enteritis Poisonous bemes not already mentioned include 
those of honeysuckle, guelder rose, mountain ash, dwarf elder, blackbryony, yew, 
budcherry, sea bud Aom, snowberry, pnvet, berberis, mezereon, spurge laurel, 
common laurel and the fetid ins of the south, and at Christmas the bemes of mistle- 
toe, holly and a species of Jerusalem cherry (Solanum psmdocapsictim) are especially 
important The seeds of laburnum, jumper and daphne and the kernels of almond 
are also dangerous 

POISONOUS FUNGI 

These include the ergot of rye and certam mushrooms which are sometimes eaten 
in mistake for the edible raneties 

Ergotism — ^The fungus Clavtceps purpurea grows as a parasite on lye, and in 
its mature form it protrudes as a spur, grey or purphsh blade m colour, between 
the iea\es or glumes of the rye head Because it is ground with the lye grain mto 
flour, epidemic of poisonmg are more common m coxmtries such as France and 
Russia where rye bread is a staple article of food Ergot contains at least ten alkaloids 
including ergotoxine, ergotaimne, ergoroetrme and a number of bases mcludmg 
histairune and tyramme They are present m \arymg proportions, which accounts 
for the complexity of the clmical picture of poisoning 

Symptoms — ^The onset of the illness is usually gradual over a period of weeks 
or months, although in some cases it is rapid with premonitory symptoms for only 
2 or 3 dajs These mdude nausea, \omiting, diarrhoea, headache, vertigo and lassi 
tude Parffisthesiie desenbed as Unglmg, pnd^g, itchmg or numbness are character- 
istic, In the gangrenous type of ergotism there are severe pains, panesthesi® and 
swelling of the extremities followed bj gangrene of the fingers and toes In the 
spasmodic type painful muscular contractions seize the limbs, and the Ungers and toes 
arc powerfully flexed and adducted The posture may resemble tetany, with which 
the condition is sometimes confused The patient may be thrown to the ground when 
the spasms are generalised and they may assume a convulsw e or epileptoid form 
Absent knee- and ankle jerks, ataxia, impairment of sensibility and loss of pupillary 
reaction to light are found m the tabetic type Lower motor neurone lesions, cervacd 
sympathetic paralysis, loss of upper limb reflexes and hypoiethesiffi m the cenical 
and dorsal regions have also been desenbed There is often a toxic psjchosis causing 
either excitement or hypomania with hallucinations and delusions, or anxiety, melan- 
cholia and stupor Uterme hiemorrhage or abortion may complicate pregnancy 

Prognosis — In acute poisoning the outlook is good, although old and debilitated 
patients maj die from cardio-\ ascular collapse or following severe and prolonged 
spasms Permanent sequeix mdude loss of fingers and toes from gangrene, hemi- 
plegia, dementia and vnsual impairment due to cataract formation 

Treatment — ^Atropine is sometimes an effective antidote Sedatives may be 
required when there are mental sjTnptoms 

POISONOUS MUSHROOMS 

Amanita phallotdes and Amanita muscana are the most important poisonous 
mushrooms 
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Short periods of remission may follow, Im y ^ supervenes. 

":“=Srg« ”s the first 

prognosis is good. 


effects of tobacco 

s^slllipSis 

dinfb^ffurfuS, acrolein, methyl alcohol btsigmfio”': 

rhcr"vl&«?hflSrd'^^^^^^ 

uSSSi'”- 

fLl <Le took place in a workman ^ployed in sleeping lining nicotme- 

and tine grow era have been aflected after using insecticidal sprays ranam & 

The Sres of poisoning are pallor, faintness, sweating, nausea, vomiting, 
bradycardia and hypotension. , f„i;„, „r and rclaaatlo^ 

In moderation tobacco smoking gives rise to a feeling of maicr”? 

and some hab.tuis claim to work Utter while pleasurable nor 

there is a lessening of efficiency. Some of the effects are neither p 
harmless, and the more important of these me described betow. , j and m 
Cmdio-nainilar.— Elciation of the blood pressure is commonly obsen 
certain patients eacesswe smoking may cause sinus tachycardia prematu 
tions, pmoiysmal taclwcardia amf rare y paroajsmal ®"V"“°stratcd m > 

or im ersion of the T waves of the electrocardiogram h^ '“ a„ery du?" 

propomon of smokers who are normal subjects, and when “'°P=^,,„1, irombo- 
*15 present, mucks of angina pectons may be precipitated. ' pon-smoketS; 

angiitis obliterans are heavy smokers and less than 10 per cent me U -pberJ 
but the nrtiological connection a far from dear. Since smoking m ^ jjjosc 
Nasoconstnction and lowering of akin temperature, it should also be a\o 
with Uajnaud’s phenomenon. , . , . ^ irritation®’ 

agarette cutters emplojcd m factories the local 
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tobacco dust may cause asthma The chronic laryngitis and pharyngitis of heavy 
smokers which causes smoker’s cough is probably due to mhaled irntatmg pyndme 
bases Bronchitis is commoner in smokers than m non-smokers It has also been 
shown that there are more heavy smokers and fewer non-smokers among patients 
witli lung cancer than among patients with other diseases, and the madence of both 
bronchitis and lung cancer increases sigmficantly with the amount smoked 

Gastro intestinal — Squamous carcinoma of the hp may occur from the chronic 
irntation by tobacco and heat of pipe smoking, espeaally in the case of clay pipes 
Some hea^’y smokers partially lose the sense of taste The relationship of smol^g 
to peptic ulceration is indefimte In general it causes loss of appetite and lessenmg 
of gastric motility, factors which increase the symptoms of gastnc ulceration and 
delaj healing The effect in duodenal ulceration is not so uniform, the pam some- 
times bemg relie\ ed by smoking It is clear that smokmg decreases the effectiveness 
of treatment and increases the tendency of pepuc ulcer to relapse Systematic ex- 
perimental studies have shown that smokmg mcreases the motor activity of the colon, 
hence the mild laxative effect expenenced by many habitual smokers 

Skin — In factones, tobacco dust affects especially begmners, causmg irntation 
of the eyelids and conjimctiva with lacnmation The dust or juice from the leaves 
may cause dermatitis on the back of the hands and face The genitaha may become 
affected where the dust is con\ eyed by unwashed hands 

Nervous system — In heavy smokers, in those who chew tobacco and in those 
exposed to tobacco dast in factones, tobacco amblyopia is a rare compUcation The 
hazard is greater in pipe smokers than m agarette smokers and espeaally affects 
those who use shag and other strong tobaccos The patients are beU\een 35 and 55 
jears of age and complain of blumng of vision, especially m bnght dayhght The 
condition is bilateral, though often worse in one eye There is a scotoma in the 
first mstance for red between the blmd spot and the fixation point, which extends to 
involve the fixation point, leaving peripheral vision mtact This is followed at first 
by temporal pallor of the optic disk and later by optic atrophy The condition is 
primarily retinal and results from degeneration of ganglion cells, especially m the 
macular area 

Prognosis and Treatment — Tobacco smokmg is contraindicated m tobacco 
ambljopia, thrombo angutis obliterans and gastnc ulcer As indicated by the inci- 
dence of amputations, thrombo angutis obbtcrans is less severe and more amenable 
to therap} in those patients who give up smoking early and completely Treatment 
of tobacco ambljopia consists in total abstention from tobacco Insistence on this 
always leads to improvement and may save the patient’s sight In duodenal ulcer 
and in angina of effort it is unfair to demand abstention from smoking unless there 
IS dear evidence m the patient concerned that this brings on the attacks 

Prevention of acute nicotine poisoning m tobacco curing factones is achieved by 
providing rubber gloves for all workers who must handle the tobacco leave* ^Vhe^e 
a factory worker, gardener or horticulturalist gets the juice of tobacco leaves or a 
solution of nicotine on the skin, the use of hot water must be avoided, othervv ise 
absorption will be fialitated Prev ention of asthma m the manufacture of cigarettes 
turns upon mechanisation, which must include enclosure of machines m such a vv^iy 
as to avoid contamination of the working environment with tobacco dust 

The tobacco habit is difficult to break The abstmence sjTnptoms are mainlj 
cravong and restlessness , none of the profound constitutional sjTnptoms found on 
withdrawal from addiction to narcotics is seen The patient must have the courage 
and determination to abstain completelj and it is better that he should not try to 
decrease the amount of tobacco gradually On occasions treatment may indude a 
mouthwash contaimng 1 per cent of copper sulphate in order to render the taste 
of tobacco smoke extremely unpleasant at least for an hour or so 

Donald Hunter 



348 


DISFASES DUE TO CHEMICAL AND TUYSICAL ACFNTS 


rPIDEMIC DROPSY 

Sjnonym. — Argemonc Poisoning 

DcJiniUon —A condition charactcnsed by ffidema, \ascular changes and cardiac 
jnsufTicjcncj, resulting from the ingestion of the seeds of the Mexican poppj (Arge^ 
rione mfxtcarui) or their products. 

Etiology. — Epidemic dropsy is most commonly seen m India, cspeaally in 
Bengal, Bihar, Onssa and the Central and United Provinces It has been recorded 
m Mauritius, Fiji and South Africa 

The toxic agent, which has not jet been identified, is <»ntained in the seeih ol 
the Mexican poppy which sometimes grows as a weed amongst the mustard or wheat 
crops The seed is \cry similar to the mustard seed, and may be mixed with the latter 
accidentally or deliberately as an adulterant in the manufacture of mustard oil, 
which IS widely used for cookinc m many parts of India 

The incidence of epidemic dropsy in mdia depends to some extent on the issue 
of the first season’s oil, there is some e\idence that the toxiciW of the oil may be 
reduced during storage It is highest during the rams or soon after, i e , in July and 
August, and lowest in Apnl 

Breast-fed infants and children under 4 years of age are not often affected, presum* 
ably because they do not base access to the oil All other age groups may be affected 
The racial distribution of the condition depends on dietetic habits Whereser mustard 
Oil IS eaten and there is a possibility of contaminauon, epidemic dropsy may appear 
'Hie appearance of the syndrome is ind«>cndent of the presence of ncc in the dice 
It appeared m South Africa in mduiduals after eating flour made from badly sieved 
wh«t It IS probable that malnutnuon and dcficienaes may be conditioning factors, 
especially m those, such as nee eaters, who live on a high carbohydrate diet 

Palhology.— .'1 here is a generalised acute vasodilatauon, affecting the capdlanea 
and small acsscIs, especially of the skm, heart muscle and uveal tract Irregular 
formation of new blood vessels takes place, particularly in the subcutaneous tissues 
In some casca Kamungiomaia fso-called sarcoids ”) develop and may become small 
pedunculated tumours w hich bleed readily Hamorrbage may also occur from mucous 
inembranM '1 here may be some sccon^ry normocytic orthochromic anemia 

1 ,, .i.i,„«,„„ ,n oliary body commonly J«ds to raised mua* 
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are common. The electrocardiogram may show evidence of myocardial damage, 
with sinus tachycardia and extrasystoles. Acute heart failure may develop with fibnl- 
lating muscle and irregular pulse, and enlarging tender liver. Fatal heart msufficiency 
may develop steadily or appear suddenly. 

Penpheral vascular changes are present m most cases Dilated vessels give the 
skin an irregular bluish mottled appearance, which may be present from the onset 
m severe cases, or develop after the cedema m moderate cases Subcutaneous telangiec- 
tases or hemangiomata become visible m some patients The latter may develop 
into small tumours or “ sarcoids ** up to half an inch across and raised above the 
surrounding skin or sometimes sessile Sarcoids bleed freely if injured ; they gradu- 
ally reduce during convalescence. Hyperesthesia, tinglmg of the skin and tenderness 
of the calf muscles are prominent signs in some cases The knee jerks may be absent 
General effects vary There may be mild fever. Nausea is the rule and there is often 
vomitmg. Watery diarrhcea is common 

Glaucoma is one of the most senous compbcations In some outbreaks up to 
10 per cent of those affected may exhibit raised intraocular tension, with or without 
locm pain and assoaated with dimness of vision and contracted visual fields 

Course and Prognosis. — In the average case the signs, especially those related 
to the caxdio vascular system, subside upon rest in bed and are exacerbated on exertion 
In some cases the cardiac signs are progrcssnely severe and fail entirely to respond 
to treatment, the patient dying from cardiac failure m a few days 

The death-rate is usually about 5 per cent but vanes from outbreak to outbreak, 
reaching as high as 50 per cent 

Prognosis in the individual case should be guarded It depends chiefiy on the 
cardiac state. It is bad where there is decompensation Serious cardiac failure may 
develop at any stage 

Diagnosis. — Diagnosis is easy m a recognised outbreak but may be difficult m 
isolated cases A knowledge of the patient’s diet is essential 

Acute adema appearing in several members of a family or of a community known 
to use mustard oil is highly suggestive Wet ben-ben, and famine adema may cause 
confusion Informatton about the diet, or Jack, of it, is important m differentiating 
epidemic dropsy from these conditions, which usually develop more slowly In the 
former there may be promment assoaated nervous signs and a vigorous response 
with diuresis to thiamin therapj Both may occur concurrentlyAvith epidemic dropsy 
Treatment. — Rest m bed is essential Mustard oil or other possible sources of 
the toxic agent should be excluded from the diet 

In diarrhceic cases an initial salme purge may be given The cardiac msuffiaency 
may or may not respond to digitalis A combination of ammonium chloride and 
mersaljl may help 

Dietary defiaenaes should be adjusted Vitamins A, B, C and P may be required, 
and can be supphed most easily in the form of vegetable extracts, cod-hv er oil and 
fruit juices Epidemic dropsy, unlike ben-ben, does not respond to vitamin Bj 
The salt intake should be limited in the acute stages 

Bleeding from hiemangiomata can be controlled by pressure Glaucoma requires 
operative treatment It does not usually respond to esenne Conv'alescence is slow. 

Brian Maegraith 
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Three epeaes of f f ‘^’"sp'aSf No* 

MdOTS, known m India as Khesan clymmtim, found in Spam, No™ 

;S»s£ 

=““H=IrS=»"— 

the knee and trembles, whde the advanang limb “ragged " eamy ion Helm’S '*“ 
IbdS .rplanted Unsteadily directly in f'»"' 

rb%^^f4r?bWe%‘;to 

segment, but the upper eatremities are rarely , )„ and the histoiy 

Diagnosis — ^The occurrence of multiple cases simultaneous y 

of eating chick peas as food confinn the diagnosis ,e d,eenosed, if 

Prognosis —This depends on the sage at which the c^e « ““g" become 
great improvement foUoits treatment, but in later cases when the cord has 
permanently damaged spastiaty persists , 1 i,„n,nn food, and then 

Treatment -Vaneties of chick pea mast be avoided as ',he -y^P 

abolition stamps out the disease Avoidance of damp and ”nd electnoty 

toms A generous diet adequate mvitamms should be given Massage an 

are indicated 


ack.ee poisoning 

—Vomiting sickness of Jamaica 
A^ArAAAAASAsaa* — A frcqucntly fatal discasc, cs ^ 

Indies charactensed by vomiting and nervous symptoms due 


Synonym— Vomiting sickness oi Jamaica u m the 

Defimtion —A frequently fatal disease, especially affecting “ive unnp® 

hv vomitini? and nervous symptoms due to eating v 


^tiolocy — Ackee fruit grows on the tree Blt^hta saptda 
West Indies and West Coast of Afnca The mature fruit is harmless 
eaten in an immature state before the fruit opens it pro\ es a deadly PO^“’ The 
if soup be made from it or other ingredients lAe nee be boded m ackee % 
poison IS contained in the anlli of the unnpe fruit. to a 

Pathology — Intense fatty changes are found constantly in the liver 
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lesser degree m the kidneys, heart and cortical brain-cells Hyperiemia of the men- 
inges and other organs occurs, also hsemorrhag^s in the viscera 

Symptoms — ^The patient, who is generally a healthy child, suddenly commences 
vomiting some 2 hours after a meal contaimng unnpe ackee fruit and complains of 
nausea and abdommd discomfort After 3 or 4 hours of sickness a calm mterval 
ensues, followed by nervous symptoms, mcludmg cerebral vomiting, twitching of 
muscles, convulsions and coma 

Prognosis. — Once nervous symptoms supervene the condition is mvanably fatal, 
the average duration being 12 to 14 hours 

Treatment — Prevention consists m discardmg the immature unopen fruit and 
in not utihsmg the water in which ackee fruit is boiled as soup Alcohol precipitates 
the poison, and the immediate administration of rum or ether and ammonia as advo- 
cated by Scott has reduced tlie mortality in school children from 90 to 27 per cent 

N Hamilton Fairley. 


ACUTE MORPHINE POISONING 

Under this heading can be included poisoning due to opium, diamorphine (Herom) 
and Dilaudid, for the picture m each case is sumlar (For Chrome Morphimsm, see 
p 1640) 

^Etiology — ^Poisonmg occurs by accident or sutade, after ingestion or injection, 
though cases have followed rectal admmistration or absorption through wounds The 
fatal dose is variable , of morphine, probably gr 2 to 3 is needed, and of opium 
gr 10 to 30, though less in some cases Tolerance is easily established, but con- 
versely children are unusually susceptible The fatal period is from 6 to 12 hours, 
regardless of the dose 

Pathology — Death is from respiratory failure, and necropsy reveals cyanosis of 
the head and extremities and dark blood There may be a smell of opium m the 
stomach, and demonstrable quantiUes of the drug m the unne and organs 

Symptoms — In 10 to 30 minutes if the drug w'as taken by mouth, or less if by 
injection, a transient phase of euphoria and exhilaration may be seen, then nausea 
and V omiting, later dizziness, heaviness m the head and sleepiness, soon resulting m 
coma The patient m coma show's slow stertorous respiraUon at 2 to 4 per minute, 
Vivth eyawosvs of the face, slosv pulse, geueraV flaeevdvty and loss of reflexes, perhaps 
an extensor plantar response and pin point pupils Sweating is considerable and 
the skm IS w'arm in spite of a low temperature Oliguria, pruntus and slun rashes 
arc sometimes seen The pupils dilate in the ultimate stage of respiratory failure 
Diagnosis — Coma, stertor and constneted pupils are a suspicious triad Pontine 
hTmorrhage finallj shows a nsmg temperature 

Treatment — Warmth, oxjgcn and artiiicial respiration arc needed, tlien a 
stomach w ash, first w ith water, preservine the stomach contents, then with potassium 
permanganate solution, gr 5 to 10 Co me pint with charcoal suspension Gastric 
lavugc IS used, and repeated, even if the drug has been injected Nalorphine (Lethi- 
drone) is an antagonist to drugs with a morphine like action and it has proved an 
efiective antidote to morphine, pethidine (Demerol) and methadone (Phjseptone) 
It can be given intrav cnouslj , intramuscularly and subcutaneously in repeated doses 
of 10 to 40 mg Its action is specific for the morphine derivatives and similar com- 
pounds, and It should not be used in coma due to other depressants 

Apart from acute poisoning, an individual idio^jmcras) is sometimes seen, m 
particular m the verv joung and the very old, and m allergic persons Sudi patients 
often vomit and they maj show tremor, mid even dclinum and conv'ulsions It is 
dangerous to use morphine in cases of head injury, raised intracranial pressure, 
mj'xtcdcina and bronchial asthma 
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diseases due to CHEMICAE AND PHVSICAL 


agents 


COCAINE POISONING 

CocAine is obtained from the tot of "" •' “ ‘ 

habtafa tend, therefore, to be P'^^fS^as a rthite powder, known to the 

nnd®;”olK-Jie! tn^ 

dispemes with food and *=5“'"? Dnder h'/skin. There may be «a- 

formication or clse a sensation .......f^ania He is usually unpleasant to ot , 

SaHollr ICaVb®-^ hatelilaJ pni^l^ 

“d'mT^^i^ sdmuHnrerJan^ ward off withdrawal symptoms, which a^ 
'”®T;,nlmenL-Thouch the habit is not so compelling as is 

atropine POISONING ^ 

Atropine occurs in such solanaceous plants m ^^f^^a^^d^hyosi^ttunc. 

shadi) and Datura tlrar^ium ^thpmapple) together with hyosane and hy c, ^ 
the toxic actions of tvhich arc similar. . -j ji., ♦« the berries 

H:tIology.— Children are suscepuble and therapeutically; 

seeds of thlie uUnts. Intoxication has occurred m nsmg the ^ fudnido*' 

cten in ophthalmology, but homiadal and suicidal 'J’?" „OTetal erjthewt 

idiosynetiy, revealed as a local reartion to atropine eye-drops or^ a P „t die 

and pyrexia, U not uncommon. The hital dose is quoted, 

order of gr. J to z of pure atropine or 14 belladonna bernes hat e been q 

Syrnpmms.-Th«e appear quickly: there is a ^fy .bummg mon^ 
thlrsi and difficulty with talking and sallowing ; the « ■'fy ““ exciteiaec' 
is blurred and photophobia present. The ti^perature “f^haviour, d«- 

follows, suggesting acute mama or alcoholism, with obstreperous n ^ 

orientadon and haoemosU. This picture ma, persist fot “me houm o^ 
more seicre intoxication give place to a »tage of depletion, t^ent^w 
and lapses into coma, dying from respiratorv failure. Fatalities are mre. ^ ^ 

When examined m the earlier suges, the patient has dilated fixed p^ 
dry skin, tachycardia, pyrexia and rapid respirations, perhaps » E'?'”' , peru-t 

matou\ rash; tremora and convulsions hast been noted. Such 
«•^•■oral A 3 \h into convalcscencc. when there is mental confusion and io» 
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ALCOHOLISM 

Alcoholism IS dealt wiih. in this section mainlj from the point of ^Ie\^ of the 
phj-sical effects The subject maj be con^enlentty divided into (I) acute alcoholism , 
(2) alcoholic coma , (3) dipsomania and (4) chronic alcoholism The section of 
Psychological Medicine (p 1637) should also be consulted 

3 ACUTE ALCOHOLISM 

Synonyms — Acute Alcoholic Poisoning, Drunkenness 

Definition — A person is said to suffer from acute alcohohsm avhen as a result of 
alcohol he is unable to do with safety to himself or others that which he attempts 
Etiology — The effect of alcohol ^anes in different mdmduals and depends not 
onlj on the amount taken but also on the physical state and mental stability of the 
patient 

Pathology — Repeated sublethal doses cause no pathological changes m expen 
mental animals Howe^ er, alcohol enhances the effects of other poisons and accelerates 
such degeneratue processes as atheroma Clmical observations on healthy human 
adults support these findings It is a matter of common experience that post alcoholic 
intestinal symptoms malaise and headache are more apt to occur when some other 
poison is taken at the same time Examples are tobacco and the harsh acids of badly 
prepared wmes In alcoholic intoxication the blood and urme alcohol reach a level 
between 0 1 and 0 3 per cent The basal metabolism is raised, and there is great 
water loss from over breathing, sweating diuresis and sometimes vomitmg Alcohol 
depresses nervous activity Reaction time is prolonged and perception dulled The 
special senses become less acute, weakness of accommodation and of ocular symergia 
occur with blurred vision and diplopia The normal social inhibitions become dulled 
so that the animal tendencies escape repression, with consequent non social or even 
anti social behaviour Indeed this lessening of inhibition is the end aimed at in 
taking alcohol, and allows a certain freedom and exhilaration m over repressed 
persons This escape from inhibition should not be regarded as an mcrease m general 
efficiency In unstable persons pathological mental tendencies may become un 
covered, with resulting epileptic attadvs either m the form of fits, or as " epileptic 
equivalents ’ such as manta apoUt or automatism (see p 1637) 

Symptoms — The c\mica\ picture of drunkenness is weW known After sleeping 
the patient wakens with headache and the usual symptoms of a mild gastro intestinal 
upset As has been mferred before, there is little after effect m the healthy person 
who dnnks sensibly People who have drunk unwisely or have taken too much 
tobacco will feel ill all the next day They show the clinical picture of a mild melan 
cholia with gloomy thoughts poor volition and excessive irntabihty Strong sensory 
stimuli are poorly tolerated Mental concentration is poor, and there is marked 
lessemng of general efficiency 

Diagnosis — It is often impossible for an exact diagnosis to be made until the 
patient has been kept under observ ation and this precaution should be taken w here 
there is any doubt No evict percentage of alcohol m the blood and urine can be 
fixed as the prease limit between sobriety and drunkenness for medico legal purposes 

Prognosis — Recov ery usually takes place within 24 hours and can be hastened 
by appropriate treatment 

Treatment — If the drunken person is seen before going to sleep he should be 
given an emetic of warm sodium bicarbonate solution (gr 60 to a pint) and subse 
qucntlj encouraged to take a dnnk of wnter The aim of this treatment is to lemove 
any of the poison that remains in the stomach, to soothe the mucosa and to combat 
the dehydration If the patient needs treatment md refuses it apomorphine gr 
or gr ttr hypodermically will induce vomiting within a few seconds and leave the 
12 
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METHYL ALCOHOL POISONING 

Metlx}! alcohol or methanol is a clear colourless, \olatile, inflammable liquid xMth 
a bummg taste and an odour somewhat resembling that of ethyl alcohol 

Etiology. — ^It is used in anti freeze for motor car radiators, as a denaturanl of 
ethyl alcohol, as a solvent for paints, aarmshes, shellacs and paint removers, and m 
dry cleaning It is employed also in the manufacture of formaldehyde, symthetic 
indigo, explosives, felt hats, shoes and linoleum Outbreaks of poisoning can be 
expected when alcoholic dnnks contaminated with methanol are illegally distributed, 
and It should be remembered that certain patients vvath chronic alcoholism are addicted 
also to methyl alcohol Poisoning in industry, by inhalation of the vapour or its 
absorption through the skin, may occur when methyl alcohol is used as a solvent, 
especially in spray painting This was at one time common in the U S A , but it has 
almost disappeared since that country adopted denatured ethyl alcohol as a safe 
substitute 

Pathology. — Acidosis is a feature of all severe cases and the plasma-bicarbonate 
level IS often below 20 meq /I In the body methyl alcohol is partly oxidised 
to formaldehy de and formic acid, and it has been suggested that these toxic substances 
inhibit certain oxidative processes m the cells, possibly by combining with iron in 
the respiratory oxidase Carbon dioxide is not formed and orgaiuc acids accumulate, 
which accounts for the extreme aadosis It has been observed that dnnkmg ethyl 
alcohol can prev ent or delay the toxic effects of methanol The ethyl ^cohm com- 
petes successfully with u for the av-adable alcohol dehydrogenase in the liver, and the 
oxidation of methyl alcohol cannot proceed until all the ethyl alcohol has been 
metabolised 

Symptoms — ^There is usually a latent penod of about 24 hours before the onset 
of symptoms, these include headache, dizziness, anorexia, nausea, weakness and 
visual disturbances The trouble with the eyes begins usually with pam in the eye- 
balls and tenderness on pressure, slight photophobia and then indistinct vision with 
dancing spots, snow-storm effects or flashes before the eyes If loss of vision pro- 
gresses there is concentric constriction of the fields both for form and lor colour 
Severe headache is rapidly followed by blindness, dehnum, stupor, acute mama with 
retrograde amnesia, coma, convulsions and death m respiratory failure In industrial 
cases there is often imtation of the sUn, and, when the concentration of methyl 
alcohol mhaled is very high, the worker may suffer a degree of poisomng equal to 
that when it is taken by mouth 

Physical sions — The patient is apprehensive and the skxn cool and cyanosed, with 
profuse perspiration The pupils are dilated and react sluggishly, and ophthalmoscopy 
sometimes shows hypenemia of the optic disk and retinal cedema 

Treatment — ^In sev ere cases an immediate intrav enous infusion containing 
sodium bicarbonate can be life saving Sixty to 70 g may be required m the first 
instance, but the exact amount should he deaded on the results of serial estimation 
of the alkali reserve or the pH of the unne, because over treatment leads to tetany, 
hypokalamia and sodium retention Small amounts of ethyl dcohol can be given 
4-hourly 

CARBON MONOXIDE POISONING 

Carbon monoxide, or carbonic oxide (CO), is a very poisonous gas If present 
m the air breathed in an amount equal to 0 2 per cent it is capable of destroying 
life, while an atmosphere containing 0 05 per cent, of carbon monoxide gives nse 
to definite symptoms of poisoning 

lEtiolo^ and Pathology — ■When carbon is burnt in a limited supply of oxygen, 
carbon monoxide is produced in varying amount Domestic poisoning Charcoal 
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rhages beneath the pencardium In some cases of carbon monoxide poisoning 
putrefaction is much delayed 

Symptoms — Carbon monoxide is odourless and any smell of an atmosphere con 
taming it is due to the presence of other gases or vapours having a characteristic odour 
It may be respired freely mthout any untation to the air passages Premomtorj 
symptoms are giddiness, ataxic gait, a swirammg sensation, headache or a sensation 
of heavmess or constnction m the head, noises in the ears and a feeling of oppression 
in the chest Sometimes nausea and limiting occur The onset is, however, often 
sudden, and this is likely to be so when the percentage of carbon monoxide is rehtitely 
high In these cases, the first symptoms may be sudden collapse, with loss of con 
saousness, and this is assoaated with complete loss of power in the limbs In sub 
acute cases the symptoms may resemble those of acute alcohohc poisonmg 

The blood pressure nses at first, and the pulse is full and may not be increased 
m rate Muscular weakness and droivsmess quickly supervene in severe cases, and 
the patient falls unconsaous In the condition of coma the blood pressure falls and 
the pulse becomes rapid and small The conjuncti\£e become hyperasmic and the 
ejes have a staring appearance, the pupils being partiallj dilated and inactive to 
light The complexion has a cherry red appearance Froth may be present on the 
lips The breathing is stertorous The temperature is usuallj subnormal m the early 
stages of coma, but is sometimes raised m the later stages There is relaxation of 
the sphmcters m severe cases Broncho pneumonia may develop if the coma is 
prolonged for more than a few hours Occasionally prolonged asphyxia permanently 
damages the bnun and the patient survives with paralysis, sensory loss, Parkmsomsm 
or loss of memory Such sequels are due, not to retention of carbon monoxide but 
to degeneration of nerve cells The determining factor m their production is the 
length of time that the tissues have been subjected to oxygen lack Old people or 
patients suffermg from cardio vascular disease do not stand asphyxia as well as do 
robust persons 

Repeated daily exposure to small amounts of carbon monoxide occurs sometimes 
m garage mechames, blast-furnace workers and cooks They suffer no impairment 
of health, and they may develop true acdimatisatjon as indicated by compensatory 
polycythffimia — -that is to say, an increase m the red cell count and haemoglobin figure 
Carbon monoxide is not a cumulativ e poison In pure air, and with a sufficient volume 
of breathing small amounts of this gas are readilj ventdated out of the blood There 
IS therefore no such condition as chrome carbon monoxide poisomng 

Diagnosis — A simple test can be employed to prove the presence of carbon 
monovide in the blood A greatly diluted solution of the suspected sample is com- 
pared with that of normal blood sirrularly diluted The latter is yellow, whereas 
blood aintammg even very small traces of carboxy-hxmoglobm is pmk \Vhen the 
proportion of carbon monoxide m the blood is more than 40 per cent of saturation, 
spectroscopic exammation affords a confirmatory test 

Treatment — ^Prophylactic — ^The fact that his safety lamp continues to bum 
IS no proof to the miner of the safety of air in which afterdamp may be present. He 
therefore cames a canary m a cage, for a bird show’s signs of poisomng m a fraction 
of the ume necessary in the case of a man Hence, by watchmg the canary, timelv 
warning may be obtained of the presence of enough carbon monoxide to endanger 
tlie life of the miner and his rescuer A more convement method for determinmg 
the concentration of carbon monoxide in the air is a portable direct-readmg mstru- 
ment sensitive to 10 p pjn of the gas This employs a catalyst to promote owdapon 
of the gas, and the corresponding nse of temperature is mdicated on a sensitive thermo- 
couple Carbon-monoxide recorders which operate continuously are installed in 
up-to-date vehicular tunnels 

In mdustry the structure of buildings must be regulated m such a way as to 
obviate unneccssarj nsk Prcventiv e measures must be stnctly applied and a com 
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Acute barbiturate poisoning is rarely aradcnUl and “t"'? ‘■Y;, jeJ ,nto to"' 
monoxide as a cause of death by suiadc. The barbiturates * ,hes induil' 

groups depending on their rapidity of action. The “V ^'„ob3tbito”' 

Lrbitonc (Veronal), phenobarbnone (Gardcnal, Luminal) P"(Dial), but"' 

(Vhemitone); barbiturates xs.th intermediate artion ‘^"lort action ’'' 

iiarbitone (febneryl) and amylobarbitone (''■"I?.')! (S"' 

cxcloharbitone (Phanodorm), pentobarbitone INcmbutal) and fin™'”’' h|c sodio® 
onal), 'nic ultra.short acting compounds used as anasthctim are M-jmiths') 

mUs of thiopentone (I’cntoihal). hexobarbitone (EMpan) and thialbarbitonc t. jjf 

Sodium salts of the other dem-ati\cs arc also obtainable for obarhito^S 

the mml frequently encountered barbiturate m suicidal attempts is msunth' 

Symptoms.— ’hie history from ssitnesscs is often unreliable anu ar ^ ^^31 
c\‘idcncc confusing Tlius unconsciousness may be attributed to injury . ^^jyjtura'f 
in the early stages of intoxication, or a patient in deep coma due to a p|p1op^* 
may l>e found in circumstances whidi suggest carbon monoxide intnx"=*; 

nyi’agmui. dysarthria and ataxia arc constant In mild intoxication. Inscic j,^„{ 

twin there is deep cotiu with sulmormal temperature, raised pulsc-ratc, 
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pressure, a \anable but usually raised respiration nte \\ith shallow and sometimes 
irregular breathing, small fixed pupils, absent reflexes, diminished deep reflexes and 
absent or flexor plantar responses The pupils arc normal in mild cases, constneted 
in se\ere intoxication and dilated and fixed when death is imminent , barbiturate 
poisoning IS but an exaggerated form of surgical anrcsthesia m which pupillary size 
and reaction can be related to depth of coma The skin is usually cold and drj , 
cyanosis when present is peripheral m shodw, or central m asph)’xia Fe\er is a sign 
of pneumonia , h}’perpjrexiais of graxe prognostic significance Unconmion features 
include bullous skm lesions resembling bums, methremoglobmajmia, hippus, strabis- 
mus, muscular ngidit) and extensor plantar responses Generalised convulsions or 
a state of mama rather than coma are unusual Excitement and aggressixe behaxiour 
maj occur durmg recovery from coma especially m epileptics 

Diagnosis — Other causes of prolonged coma, including head mjury, cerebral 
vascular lesions, diabetes, by'pogly camia and uremia can usually be excluded without 
difficulty In aspinn poisoning diere is hjperpneea with ketone bodies m the unne , 
alcohol IS made apparent by its distinctne smell and cocame produces wide dilatation 
of the pupils Coma due to morphine howexer, may be indistinguishable from 
barbiturate poisoning Laboratory aids to diagnosis mclude qualitatixe and quantita- 
tixe estimations of barbiturates m the blood by ultra-xiolet spectrophotometry 
Qualitatixe analysis is possible also by means of paper chromatography For speci 
mens with a relatixely high concentration of barbiturate such as stomach content 
and urme, the estimation depends upon extraction and melting pomt determination 
or microcrystalline appearance 

Treatment — The early and effecuxe treatment of anoxia and shock are of xntal 
importance Depth of coma may be mcreased by anoxia, and the establishment of a 
free airway may be foUoned by dramatic improxement. ^^^lefe secretions haxe 
accumulated below the lex el of the glottis mtermittent bronchoscopic suction is 
probably preferable to prolonged endotracheal intubation Oxygen can be supplied 
by naso pharyngeal catheter at a rate of 7 litres per minute hen shock is marked, 
w armth is essential and the foot of the bed should be raised Turning the patient 
frequently to either side and the administration of peniciUm will delay the onset of 
broncho pneumonia , fluid loss should be replaced by means of mtraxenous therapy 
Feeding by mouth should not be resumed too early because of the danger of the 
mhalation of xonut Gastric aspiration and lavage are effectixe m ^emox^ng un- 
iS performed wnlun A- hours o5 ingeSUon and coiomc lax’age 
may also be employed, but cerebrospmal fluid drainage is both useless and dangerous 
Analeptics are of doubtful xnlue in poisoning by the long actmg denxTitives, and if 
gixen m conx-ulsixe doses may increase the depth of coma They may hasten the 
return of consaousness m poisonmg due to the barbiturates with short action, and m 
milder cases dramatic awakening may occur Picrotoxm is the most effectixe analeptic 
and IS best gix en mtrax enouslj m 6 mg doses ex ery 30 minutes Large doses at more 
frequent internals are sometimes tolerated but cumulation usually occurs if the inter 
x*als are less than 20 minutes 

Prognosis — The duration and depth of coma the age of the patient and his 
general condition are factors which mfluence the immediate prognosis Patients with 
Parkinsonism are particularly susceptible to the barbiturates, and alcohol is know n to 
potentiate their effect The prognosis is better in poisonmg due to butobarbitone or 
allied compounds provided treatment is not delayed , paradoxically death may occur 
xviih smaller do«es than are usually fatal in poisonmg due to phenobarbitone or barbi 
tone Consciousness is retamed when the lex el of phenobarbitone m the blood is 
below 5 mg per 100 ml , it may be retamed xxhen the level of barbitone in the blood 
IS between 7 and 10 mg per 100 ml , but death may occur when the level of buto 
barbitone is between 2 and 3 mg per 100 ml here an underlying personality defect 
exists further suiadal attempts are not uncommon, but when the attempt is attributable 
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The suhacute form of poisoning follows the taking of repeated doses of a soluble 
lead compound It may occur from repeated medicinal doses of lead acetate given 
to control diarrhcea Abdominal colic is pronounced, and constipation severe A he 
other symptoms of acute lead poisoning occur, but are less intense in character A 
blue line usually appears in the gums If the teeth are frequently cleaned it is less 
likely to be formed If the symptoms are of long duration lead palsy may result 
Diagnosis — ^The diagnosis of acute or subacute lead poisoning can be confirmed 
by analysis of the vomit and faeces for lead during life, and after death by finding lead 
in the gastro intestinal tract, liver, spleen and kidneys Acute and subacute lead 
poisoning are rarely fatal , 

Treatment — If the patient is seen within 3 hours of swallowing the poison tne 
stomach should be washed out with water Intravenous injections of calcium versenate 
(calcium di sodium E D T A ) must be given at once (see p 371) The abdominal 
pam may be relieved by hot applications, repeated drinks of milk and large doses oi 
calcium lactate 5 g (gr 75) three times a day In severe colic by the slow intra- 
venous injection of 15 ml of a 20 per cent solution of calcium gluconate, or of 10 im 
of a 5 per cent solution of calcium chloride, it is possible to relieve the pam by the 
time the injection is over If necessary this treatment may be repeated m 2 hours 
Should It not be available a hypodermic injection of gr atropine sulphate and 
gr J morphine sulphate may be given For some wee!^ saline aperients and a nigh 
calcium diet should be given The diet should contain 3 pints of milk daily, including 
milk puddings, junket and ice cream, together with butter, cheese and eggs 

2 CHRONIC LEAD POISONING 

Synonyms — Plumbism , Saturnism , 

Etiology — Apart from a few cases arising from accidental causes, chronic 
poisoning is of occupational origin Lead is now encountered in more than 200 
industries In Great Britain there are more than 1,500 workers in the lead industries 
and 150,000 painters It has been known clinically for more than a hundred years 
that absorption of lead through the respiratory tract is very much more important 
than by the gastro intestinal tract, and this view has since been amply confirmed by 
experiments on cats In the prevention of dust and fume great success has been 
secured from the application of the Factories Acts Idiosyncrasy is a factor m the 
development of lead poisoning, certain persons being more susceptible than others 
Alcoholism also seems to be a predisposing cause The sources from which lead is 
derived m chronic poisoning are very numerous, and they may be divided into three 
groups 

1 Occupational ruks — Men are exposed to danger in the smelting and tinning 
of metals, m vitreous enameUmg, pottery glaring, shipbuilding, coach painting, 
plumbing and soldenng, house painting, and m the manufacture of white lead, red 
lead, litharge, rubber, glass, cement, varnish, oiloured pigments, linoleum and electric 
accumulators Lead smelters arc exposed to the fume and dust of furnaces and dues 
Lead burners and chemical plumbers use oxy acetylene, oxy-hydrogen, or oxy coal 
gas blowpipes in their work The very high temperature of such flames constitutes a 
much greater risk than that faced by the domestic plumber who uses a spmt blon- 
lamp Painters are exposed when they rub down interior surfaces which have been 
painted with lead paint The use of a blowlamp for burning off old paint is not 
Without nsk A painter nowadays is very rarely exposed in mixing paint from the 
dry material, because it comes to bun already mixed m oil There is some nsk to 
rompositors who handle type metal, and to gasfitters who use red and white lead 
It frequently happens that changes in methods or the appearance of new industnes 
proMde new causes of lead poisoning Thus in ship breaWg especially when war- 
ships arc scrapped, the volatilisation of lead from the paint and red lead stopping on 
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the plating occurs in the heat of the o^-acetylcne bloupipe flames used for cutting 
purposes. In 1923 the great increase in the use of Mireless recemng apparatus and 
motor-cars led temporarily to a greater number of cases of lead poisonmg in electnc 
accumulator factories. Sometimes the converse is true, and lead poisonmg is found 
to show a remarkable diminution in a given industry. Thus, the substitution of 
machine methods for hand labour has abolished the disease among file cutters. The 
fall in the incidence of poisoning in coach painting is due to the enormous development 
of spray painting of motor-cars with leadless cellulose lacquers 

2. Accidental caiises . — Drinking water, especially if it is soft, or contains traces 
of acid derived from peat or dead leaves, may dissolve lead from lead pipes or cisterns 
and so give rise to poisoning. Beer or cider drawn from casks through lead pipes 
may become heavily contaminated. Aerated waters delivered from syphons with 
pewter or lead valves may give nse to poisoning. The lead glaze on earthenware 
vessels may be dissolved by vinegar, lemon juice, cider or home-made wine. At one 
time the cooking of food m vessels tinned with a mixture of lead and tin gave rise to 
lead poisoning, especially if vegetable acids were present. The tinning of saucepans 
and food tins is earned out nowadays with pure tin. Tinned foods sometimes contam 
lead from solution of the solder used m the tinnmg process. The lead foil used for 
WTappmg sw’eets or food may contaminate them. Cosmetics, hair-dyes and snuff 
weighted with litharge all have given nse to cases. Children with perv'erted appetites 
may chew the paint off their cots or toys. In Queensland, Australia, where the hot, 
dry dimate causes flaking of painted surfaces, so that lead carbonate comes away 
as a white powder, children have been poisoned owing to nail-biting, thumb-suckmg 
and the habit of licking the raindrops off the painted balconies, railings, fences and 
roofs of wooden houses. 

3. Aborttfacient ttses of lead , — Lead attadk,s the chonon epithelium, causmg abortion 
in pregnant women. A like effect has been obsen’ed m animals m the proximity of 
lead works. Lead oleate plaster, known as diachylon, has been used m certain dis- 
tricts by pregnant women in order to cause miscarriage, the substance bemg swallowed 
in small portions rolled up in the form of a pill. To do this is v'ery dangerous, for 
if miscarriage comes about, death occurs later from lead poisoning. In consequence 
the sale of lead oleate has been restricted by placing it in Part I of the Poisons 
Schedule. 

Fatiiofogy. — fn chrom’c poisonmg fearf is stored m the skefeton, and under certain 
circumstances is released to attack (i) muscle, causmg abdominal colic and lead palsy ; 
fuj the reticulated red cell, causmg punctate basophiha (stipplmg) and anjcmia; 
(m) the chonon epithelium, causmg abortion and (i\) the bram, causmg encephalo- 
pathy. 

In 1925 Fairhall studied the physico-chemical behaviour of lead m the ammal 
body. It IS probably transported m the blood plasma as the insoluble tertiary phos- 
phate in the highly dispersed or colloidal form. At different stages of mtOMcation 
Its distnbution within the body vanes somewhat. When absorption is slow' it migrates 
to the skeleton, where about 95 per cent, is held without harm dunng the chronic 
stage of plumbism. If, however, large quantities of lead are being absorbed or are 
bemg liberated from the bones, lead is distnbutcd throughout the tissues and the 
percentage in the bones is reduced. Under these conditions acute sjuiptoms of 
poisonmg occur. It has been shown that the total amount of lead stored m the 
skeleton m lead workers vanes from 0 2 to 0 8 g. This deposition of lead suggests 
a mcchamsm similar to that involved m the deposiUon of calcium phosphate. Re- 
peated observations by Aub and Fairhall show ed that conditions w hich fav our storage 
of calcium m the body also favour storage of lead. When conditions arc unfavourable 
for the retention of cmcium the excretion of stored lead increases. 

In studies of lead excretion it is to be noted that normal persons with no occupa- 
tional exposure to lead may excrete lead in the feces and urine. This happens because 
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!ead js frequently present in the soil, and hence in vegetation and animal food. In 
normal persons the concentrations of lead may be 0 03 mg. per 100 g. of bjood, 
0 027 mg. per litre of urine and 0*28 mg. per 24 hours’ sample of fxces. In toxico- 
logical anai>*8is no satisfactory figures can be obtained unless specimens of stool and 
urine are collected for at least 3 daj's. A man working in a dusty lead industry, in 
addition to inhaling lead, may sn-allow repeated small amounts and pass lead un- 
absorlwd in the fxccs. The only proof of absorption, therefore, is to find lead in the 
urine. If specimens be taken some weeks after removal from exposure, the output 
niay reach about 1 mg. for each 24 hours in the fa:ces and about 0*3 mg. in the urine. 
Under effective treatment the faecal excretion may rise to about 2 mg. in each 24 
hours. It should be emphasised that the present of lead in the excreta is not ncces- 
sarily proof that a lead norker is suffering from lead poisoning. Many such workers 
arc insusceptible and have never suffered from any of the toxic episodes. 

Lead palsy begins in the muscles, and fatigue determines the site of paralysis, 
'riic chemical explanation offered is that in regions of muscular activity the excess 
lactic acid which diffuses from the fatigued muscle cells combines with the lead phos- 
phate in the blood to form lead lactate. As this soluble lactate comes into contact 
with inorganic phosphate at the surface of the muscle cells the lead is re-precipitated 
as insoluble nhosnhate. causinp alterations in the surface ocrmcabilitv. 
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the patient himself. Often a man’s occupation docs not at first sight suggest that 
he IS exposed to compounds of lead A man descnbmg himself as a fitter may be 
exposed to dust or fume of lead, this fact is only elicited m answer to a leading 
question The occupation of a cooper becomes dangerous when the barrels worked 
upon ha\e contained compounds of lead Vitreous enamellers workmg, for example, 
on baths, sift a pow der containmg lead silicate on to the bath w hich has been heated 
in a furnace They sometimes use a compressed-air apparatus which forces the 
enamel through a sieae In the electric accumulator trade pasters fill the spaces in 
accumulator plates wntli a paste contaming litharge and red lead Colour manu- 
facturers grind colours into a fine powder under edge runners with the necessary 
production of much dust Amongst other things they grind lead chromate and red 
lead A slate mason may construct storage tanks by fixmg together slabs of slate 
with materials contaming oxides of lead A bullion refiner may use a process in 
which he adds lead to refinable siher m a furnace and taps off molten litharge A 
rubber compounder adds oxides of lead to crude rubber in preparation for vulcanisa- 
tion A girl descnbmg herself as a perambuHtor maker may be employed painting 
the bodywork of perambulators and then rubbmg down the surface with dry sand- 
paper An embroidery worker sometimes stencils materials by dabbing on the 
pattern commeraal white lead instead of chalk 

Symptoms — ^The toxic episodes resulting from the absorption of lead are colic, 
palsj, an®nua and encephalopathy. The blue line on the gums is a sign of absorption 
and not of mtoxication 

L^ad colte — ^Tfais is the most common and dramatic of the acute mamfestations 
of plumbism It is ten times as common as lead palsj An attack of colic is preceded 
b> several days of constipation The pam is of a tearing or gnpmg nature and of 
%*anable intensity It is situated around or below the umbilicus, and the patient 
often mdrcates where it is by spreading both hands indely over the abdomen While 
suffering from colic the patient is cold, pale and often drenched with perspiration 
He coramonlj bends over and may wnthe about the bed m intense pam Examina- 
tion shows a scaphoid abdomen, held tense, but showang no rigidity Vomitmg fre- 
qucntlj occurs at the onset of the pam 

Lead palsy — ^This does not belong to the category of polyneuritis, either clinically 
or pathofogi^Iy It is in the first instance a muscle disease Tatigue plays a most 
importanc part m determining Che sites attacked IVhere the muscle palsy is neglected 
the lead attacks the motor nen.e fibres and ultimatelj the antenor horn cells of the 
spmal cord (see also p 1593) Paralysis does not appear to be closely related to 
length of exposure It may de\elop during the first months of work, or onij after 
manj jears’ exposure The commonest form is the well-knowm wnst-drop which 
begins usually m the right hand and later becomes bilateral The palsy first impears 
in the long extensors of tlie middle and nng fingers It spreads to the other fogere, 
and then to the long extensors of the wnsts The supinator longus (brachioradialis), 
and usuallj the long abductor of the thumb escape The brachial type of paraljsis 
imolvcs the deltoid, biceps and supinator longus, but it is \ery rare for this to occur 
withoutwnst drop A third form of lead palsy in which progressue atrophy occurs of 
the thenar and hj'pothenar emmences, together ^vlth the mterossei, used to be common 
m the left hand of file-cutters In view of the theory that fatigue plajs an important 
part m determming the site of lead paralj’sis, this observation is of great interest, 
tor m their work file cutters not onlv used particularlj the muscles mentioned but 
placed the greatest strain upon the left hand The substitution of machine methods 
for hand labour lias abolished lead poisoning amongst file makers Lead pals> rarely 
occure in the lower limbs, but when it does so it affects the extensore of the toes, 
giving rise to foot drop 

^<rwia — Secondary anaania with basophil punctation (stippling) of the red cells 
IS characteristic. It is usually mild, and it is rare to find less than 3 million red 
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cells per c mm Because of the loss of arculating red cells there is compensatory 

receneration of erythrocytes, with a high reticuloqrte count 

Encephalopathy —Most of the ancient wnters speak of the frequent occurrence 
of convulsions in lead poisoning, but fortunately wth the improvement of industrial 
conditions the incidence of lead encephalopathy has progressively decreased until 
to day cases are rarely seen It is the most dramatic manifestation of lead poisoning, 
and IS always of serious prognostic significance In severe cases of plumbism the 
patient is dull, with poor memory and mability to concentrate The onset of en- 
cephalopathy is nevertheless sudden, usually with epileptiform convulsions It may 
be divided into three groups — convulsive, comatose and delirious The lymphocyte 
count in the cerebrospinal fluid may reach 100 per c mm 

The lead line — The lead line consists of fine granules of pigment arranged in the 
form of a dark blue stippled line within the tissues of the gum about a millimetre 
from the border of the teeth It is more marked round infected or dirty teeth, and is 
occasionally found on the mucosa of the cheek opposite such teeth Despite the 
pigment lying within the tissues, careful cleansmg ot the mouth and teeth often causes 
It to disappear Its clinical significance should be clearly recognised It is an indica- 
tion of absorption and not of intoxication Its intensity and size provide a rough 
guide to the duration and seventy of exposure to lead 

Coproporpkyrtnurta — In chronic plumbtsm the urine contains large amounts of 
coproporphyrm III This is probably newly formed as the result of the action of 
lead and is not a product of hsEmoglobm breakdown Although coproporphyrmuna 
is found m conditions other than lead poisoning, it is much more marked in plumbism 
than in other disorders and is often found before basophilic stippling is demon- 
strable 

Chrome nephritis — In Queensland in 1933 Nye studied a series of 34 patients 
with nephritis who had suffered from lead palsy m childhood Inquiry showed that 
they had all spent their childhood in wooden houses , 30 were nail biters or thumb- 
suckera, all but 7 had albuminuria and 29 had well established renal insufficiency 
Some had renal dwarfism, hypertension, marked urea retention and low urinary 
concentration The death rate was correspondingly high In adults it seems that 
ischamic nephritis may occur after prolonged exposure to lead dust or fume but 
that It IS unusual 

Diagnosis. — Opinions differ widely as to what is necessary for the diagnosis of 
lead poisoning Constipation and slight stippling of red cells are insufficient , neither 
a blue line on the gums nor detection of lead m the urine can be taken as proof of 
poisoning, for the patient may be insusceptible Where a worker is exposed to nsk, 
a diagnosis of lead poisoning can be made before the occurrence of a toxic crisis 
A falling hemoglobin percentage, with or without a rising punctate basophile count, 
raises a suspicion that absorption is passing into poisoning The suspicion becomes 
a certainty when these changes are marked or progressive The urme should be 
collected for at least 3 days and examined for lead There is a danger of wrongly 
attributing to lead poisoning any symptoms which may occur in persons exposed to 
lead Acute appendicitis, chronic gastric or duodenal ulcer, and carcinoma of the 
stomach occur in lead workers as they do m others They must be carefully differ- 
entiated from colic Equally a lead worker can suffer from pernicious anamua or 
scconda^ anasmia due to piles, melama or hxmatemests It is important to remember 
that lead po^onmg has to be severe before the red cell count drops below 3 million 
In industrial cases the blue line is unlikely to give rise to confusion A similar 
phenomtnon is commonly seen m patients under treatment with bismuth prepara- 
tions gnen intramuscularly The differential diagnosis of lead palsy should give 
r»M to no dimcultj, especially as the changes are entirely motor In a case of peri- 
pheral neuritis in which there arc motor, sensory and pigmenury changes, the possi- 
omty ot arsenic poisoning must be considered Litigation hysteria is all too common 


LEAD POISONING 


369 

in the lead ^^orke^ The manifestations include hysterical spasm of the hand and 
arm, weakness of various movements^ includmg the flexors of the wrists and fingers, 
gIo^e and stocking anassthesia, complete hemi anaesthesia and hysterical aphonia 
Such symptoms are rarely alle\ lated until legal proceedings are completed 

Treatment — Prophylactic — ^The treatment of chronic lead poisoning is essen 
tially preventive Food and drink containing oi^anic acids should not be stored m 
earthenware ^ essels glazed with lead Supplies of soft water for drmking purposes 
when deh\ ered through lead pipes should be artificially hardened by the addition of 
calcium salts Lead pipes used to convey beer or cider from the cellar to the bar 
engine in public houses must be lined with tin Children’s toys and cots must never 
be painted with lead paint The law must restrict the sale of lead oleate and forbid 
the addition of litharge to snuff m order to make it heavy 

In industry less Aan 60 cases of lead poisoning were notified in 1950 as com- 
pared with more than 1250 m 1889 In Great Britain preventive measures are 
carried out with such success that the majority of cases of lead poisoning are mild 
It IS unusual to day to meet with a case either of severe colic or of extensive palsy, 
and encephalopathy has been abolished The most important single measure of 
prophjlaxis is the prevention of dust and fume In achieving this, great success 
has been secured from the application of the principle upon which Sir Thomas Legge 
always laid so much stress, namely, to apply methods entirely external to the work 
man — methods over which he himself can exercise no control One such method is 
exhaust ventilation applied through hoods at the point of origin of dust or fume 
Benches, tools, floors and walls must be spotless, often at the expense of the constant 
vigilance of several good foremen No scrap lead nor dry white lead should be 
handles unless it has been thoroughly soaked with water from a hose As far as 
possible mechanical means, such as cranes, rails, hoists, covered conve> ers and hoppers, 
and automatic packing machinery must be substituted for hand carnage 

Fortunatel> about 50 per cent of the white lead manufactured m Great Britain 
IS never handled in the dry state It is made by the Euston process m which lead 
acetate is treated with carbon dioxide, givmg results much more quickly than was 
possible vvitli the old Dutch stack process The plant is completely enclosed so that 
the white lead is not seen from the time the pig lead enters the process until it appears 
as the finished product, namely ground white lead m Imseed oil Since a white lead 
worker maj handle m the course of a day at least as much white lead as a pamter 
handles in a year, the value of this enclosed method will at once be realised In the 
manufacture of litharge and red lead it is impracticable to use wet methods and it 
is therefore necessaiy to use machinery designed to minimise dust Smce 1937 it 
has been illegal for a pamter to rub down by dry methods any mdoor structure 
previously treated with lead paint Dust can be avoided by using a damp rubbing 
down process for lead pamted surfaces Waxed sandpaper which the workman dips 
repeatedly m a bucket of water has made this possible 

In addition to cleanlmess in the workplaces, personal cleanliness is of the first 
importance Cloak rooms, washing rooms mess rooms, baths nail brushes towels 
and soap must be provided The hands should alwaj s be washed before eating and 
the work people urged to take a warm bath frequently The bringing of food or 
dnnks into the work-rooms should be forbidden, and so also should smoking at 
work Medical exammation of the workers exposed must be earned out penodicmlj 
At present there is no biological test by which to select workmen immune to the 
toxic effects of lead Since they have been found unduly susceptible it is necessary 
to forbid the employment of pregnant women and of all persons under 18 years of 
age m the potteries and other lead trades 

Any worker who develops one of the toxic effects of lead must be suspended from 
Work Without financial hardship for 3 months At the end of this time only if it has 
been possible to modify the operation or condition of work, including hours, which 
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cells per c.mm. Because of the loss of circulating red cells there is compensatory 
regeneration of erythrocytes, with a high reticulocyte count. 

Encephalopathy.— 'Mosi of the ancient writers speak of the frequent occurrence 
of convulsions in lead poisoning, but fortunately wth the improvement of industrial 
conditions the incidence of lead encephalopathy has progressively decreased until 
to-day cases are rarely seen. It is the most dranutic manifestation of lead poisoning, 
and IS always of serious prognostic significance. In severe cases of plumbism the 
patient is dull, with poor memory and inability to concentrate. The onset of en- 
cephalopathy is nevertheless sudden, usually with epileptiform convulsions. It may 
be du’ided into three groups — convulsive, comatose and delirious. The lymphocyte 
count in the cerebrospinal fluid may reach 100 per c.mm. 

The lead line . — ^The lead line consists of fine granules of pigment arranged in the 
form of a dark blue stippled line within the tissues of the gum about a millimetre 
from the border of the teeth. It is more marked round infected or dirty teeth, and is 
occasionally found on the mucosa of the cheek opposite such teeth. Despite the 
pigment lying within the tissues, careful cleansing of the mouth and teeth often causes 
It to disappear. Its clinical significance should be clearly recognised. It is an indica- 
tion of absorption and not of intoxication. Its intensity and size provide a rough 
guide to the duration and seventy of exposure to lead. 

Coproporphyrinuria . — In chronic plumbism the urine contains large amounts of 
coproporphyrin III. This is probably newly formed as the result of the action of 
lead and is not a product of hemoglobin breakdown. Although coproporphyrinuria 
« found in conditions other than lead poisoning, it is much more marked in plumbism 
than in other disorders and U often found before basophilic stippling is demon- 
strable. 

Chronic nephritis.— In Queensland in 1933 Nye studied a series of 34 patients 
with nephritis who had suffered from lead palsy In childhood. Inquiry showed that 
they had all spent their childhood in wooden houses ; 30 were nail-biiers or thumb- 
suckers, all but 7 had albuminuria and 29 had well-established renal insufficiency. 
Some had^ renal dwarfism, hypertension, marked urea retention and low urinary 
concentration. The death-rate was correspondingly high. In adults it seems that 
ischarmic nephritis may occur after prolonged exposure to lead dust or fume but 
that tt IS unusual. 

Diagnosis, — Opinions differ widely as to what is necessary for the diagnosis of 
lead poisoning. Constipation and slight stippling of red cells are insufficient ; neither 
a blue line on the gums nor detection of lead in the urine can be taken as proof of 
f^r the patient may be insusceptible. ^Vhere a worker is exposed to risk, 
® of lead poisoning can be made before the occurrence of a toxic crisis 

A fallmg hxmoglobin percentage, with or without a rising punctate basophile count, 
raises a suspicion that absorption is passing into poisoning. The suspicion becomes 
a certainty when these changes arc marked or progresswe. The urine should be 
collected for at least 3 daj-s and examined for lead. There is a danger of wrongly 
attrumting to lead poisoning any symptoms which may occur in persons exposed to 
lead. Acute appendicitis, chronic gastric or duodenal ulcer, and cardnoma of the 
stomach occur in lead workers as they do m others. They must be carefully differ- 
entuied from cohe. Equally a lead Aorker can suffer from pernicious snarmia or 
swndan* anxmia due to piles, melama or lucmatemcsb. It is important to remember 
Uiat lead poisoning Im to be sc%crc before the red cell count drops below 3 million. 
In industrial caws the blue line is unlikely to gi\e nsc to confusion. A similar 
commonis seen in patients under treatment with bismuth prepara- 
tons gwen intramuicularly. ’phe differential diagnosis of lead palsy should gbe 
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la the lead ^^orker The manifestations include hysterical spasm of the hand and 
arm, Vrcakness of various movements, including the flexors of the wrists and fingets, 
glove and stocking anjesthesia, complete hemi-aniesthesia and hysterical aphonia 
Such symptoms are rarely alleviated until legal proceedings are completed 

Treatment. — Prophylactic — ^The treatment of chronic lead poisoning is essen- 
tially prev entive Food and drink containing organic acids should not be stored m 
earthenware vessels glazed with lead Supplies of soft water for drinking purposes 
when delivered through lead pipes should be artificially hardened by the addition of 
calcium salts Lead pipes used to convey beer or cider from the cellar to the bar 
engine in public houses must be lined with tin Children’s tojs and cots must never 
be painted with lead paint The law must restrict the sale of lead oleate and forbad 
the addition of litharge to snuff m order to make it heavy 

In industry less than 60 cases of lead poisoning were notified m 1950 as com- 
pared with more than 1250 in 1889 In Great Britain preventive measures are 
carried out with such success that the majority of cases of lead poisonmg are mild 
It IS unusual to-day to meet with a case either of severe colic or of extensive palsy, 
and encephalopathy has been abolished The most important single measure of 
prophylaxis is the prevention of dust and fume In achieving this, great success 
has been secured from the application of the principle upon which Sir Thomas Legge 
always laid so much stress, namely, to apply methods entirely external to the work- 
man — methods over which he himself can exercise no control One such method is 
exhaust ventilation applied through hoods at the pomt of origm of dust or fume 
Benches, tools, floors and walls must be spotless, often at the expense of the constant 
vigilance of several good foremen No scrap lead nor dn’ white lead should be 
handles unless it has been thoroughly soaked with water from a hose As far as 
possible mechanical means, such as cranes, rails, hoists, covered conveyers and hoppers, 
and automatic packing machinery must be substituted for hand carnage 

Fortunately about SO per cent of the white lead manufactured m Great Britain 
is never handled m the diy state It is made by the Euston process m which lead 
acetate is treated with carbon dioxide, giving results much more quickly than was 
possible with the old Dutch stack process The plant is completely enclosed so that 
the white lead is not seen from tlie time tlie pig lead entere the process until it appears 
as the finished product, namely ground white lead in Imseed oil Smee a white lead 
worker may handle in the course of a day at least as much white lead as a painter 
handles m a year, the value of this enclosed method will at once be realised In the 
manufacture of litharge and red lead it is impracticable to use wet methods, and it 
IS therefore necessary to use machinery designed to minimise dust Since 1937 it 
has been illegal for a painter to rub down by dry methods any indoor structure 
previously treated with lead paint Dust can be avoided by using a damp rubbing 
down process for lead painted surfaces Waxed sandpaper which the workman dips 
repeatedly in a bucket of water has made this possible 

In addition to cleanlmess m the workplaces, personal cleanliness is of the first 
importance Cloak-rooms, washmg-rooms, mess-rooms, baths, nail-brushes, towels 
and soap must be provided The hands should aivvajs be washed before eating and 
the work-people urged to take a warm bath frequently The hanging of food or 
dnnl^ into the work-rooms should be forbidden, and so also should smokmg at 
work Medical exammation of the workers exposed must be earned out penodic^Iy 
At present there is no biologicU test by wluch to select workmen immune to the 
toxic effects of lead Since they have been found undulj susceptible, it is necessary 
to forbid the employment of pregnant women and of all persons under 18 jears of 
^ge m the pottenes and other lead trades 

An} worker who develops one of the toxic effects of lead must be suspended from 
Work without financial hardship for 3 months At the end of this time only if it has 
been possible to modify the operation or condition of work, including hours, which 
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ere responsible for the trouble may he be allowed to return to his job By patient 
insistent the works’ doctor must teach the men their ovsm responsibihues m 
tlic safety programme The co operaUon of the workmen will be forthcommg if 
the approach be the right one , the responsibility for procuring it lies with the 

In the prevention of lead poisomng a diet of high calaum content plays its part. 
In lead works in Great Bntain it has for many >ears been customary to provide the 
workmen free of cost with a glass of milk each morning This is empirical treatment 
of considerable ment, anucipating as it did by many years the discovery that a high 
calcium intake assists the storage of lead m a harmless form m the bones Workers 
should, in addiuon, take aperients regularly 

Curative. — ^Treatment which aims at the cure or amelioration of lead poisomng 
should never be made the excuse for negligence m enforemg all the known measure 
for the prevention of exposure and absorption Aub and his collaborators showed 
in 1925 that a high calcium mtake causes lead excretion rapidly to dimmish It 
follows that a high calaum diet is useful in treatment In mild cases of lead poison 
mg a diet containing 2 pints of milk a day or a daily dose of 10 g of calaum lactate 
is all that IS necessary to store lead m the bones so that it will not be free m the circula 
tion to cause harm In cases of lead poisoning showing toxic symptoms the diet 
should contain 3 pmts of milk dailj and include milk puddings, junket and ice cream 
together with liuttcr, cheese and eggs Large Quantities of calaum lactate 5 g 
(gr 75) three times a day, should be given In the presence of acute symptoms no 
attempt should be nude to increase the elimination of lead , so mucdi is already 
arculating that it is safer to encourage further storage 

Methods used to tnaease the exeretion of lead — Ihc ideal me hod to increase the 
excretion of lead from the tissues is still bang sought In more than a hundred jeam 
many nations luve contributed to this problem In 1844 France gave us potassium 
iodide, then the United States of America gave us first the use of aad suts with a 
low calaum diet (192o) and then sodium atratc (1943) and finally Switzerland gave 
us the use of versene compounds (1948) 

(i) Potassxum iodide — Potassium iodide was first used in the treatment of lead 
poisoning m 1844 Ihc dose should be increased from gr 5 three times a day to 
gr 15 three times a day Its ph)-sto1ogical effcaiveness appears to dimmish pro* 
grcssivcly after the first few days of treatment. It has been known to preapitate an 
acute attack of lead poisoning in an apparently healthy subject as long as 16 years 
after exposure to lead has ceased 

(u) Ammonium Monde xnth a toxo calaum diet — A few weeks after the acute toxic 
episodes have passed, the elimination of lead may be accelerated bj the use of a low 
calaum diet, together with ammonium chloride to facilitate the release of lead from 
the bones. All railk, imlk producte, green vegetables and eggs arc omitted from the 
diet, which may, however, contain meat, liver, chicken, potato peas nee, tomato 
bmana, apple, Jernon tea coffee, sugar, honev, salt and pepper In those places 
where ilie water supply is hard, vegetables should be cooked in distilled water and all 
dnnU made up wnth iL Ammonium clilondc is administered cautiously m doses of 
'v ^,'f? a of aght or ten umes daily for 3 weeks at a ume 
I he dose tl ould be reduced if loss of appeute and headache appear, for these symp- 
toms mdicue the limit of tolerance to *uch ueatment Since it would doubtless require 
wv cril yean u » uiclcas to attempt t! c ehmmauon of all tlie lead stored m the bod) 

t » desirable to eliminate onl) the roost readily mobilised lead. Thus, after 3 weeks 
treatrnent I y a >w <^aum diet and ammonium clilondc ilierc should be a rest 
wiaI of a week widi normal diet and abundance of milk to correct ilic calcium 

defoccc) I rtalmenl to accelerate ehmmauon should then begin again NciUicr 

nor pot^um iodide should be used m the present of ncphntis 
ol laxtc symptoms, bhould any toxic episode appear during tlic use of axnmomum 
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chlonde or potassium iodide, these drugs must be stopped and a high calcium diet 
at once used to fa\ our the storage of lead 

(m) Sodium citrate — Because all previous methods used to eliminate lead from 
the body involved the nsk of making the symptoms worse, attempts were made to 
render the mobihsed lead harmless by converting it mto a more complex chemical 
substance Smce m dilute solutions sodium citrate dissolves tertiary lead phosphate, 
and since the soluble complex of lead atrate so formed has an extremely low dissocia- 
tion constant it was suggested that this nught prove to be a safe and effective way 
to nd the body of lead Favourable results from treatment by sodium citrate were 
reported but better methods have smce been devised 

(iv) Calcium di-sodtum versenate — In 1948 it was shown that sodium ethylene- 
diamine tetra-acetate (sodium E D TJV , sodium versenate) is a powerful chelatmg 
agent having a strong affinity for calcium and heavy metals This property has been 
utilised m the treatment of acute and chrome lead poisomng When (^ciura di- 
sodium E D T A (calaum E D T A , calaum versenate) is administered parenterally 
the lead displaces the calcium and the resultmg lead chelate is excreted by the 
kidney Not onlj is the rate of excretion of the metal thus mcreased, but the circu- 
lating un-ionised chelate is much less toxic than would be a similar quantity of ionised 
metal Four to eight daily mtravenous mjections of 3 g of calaum E D T A in 600 
ml of 5 per cent dextrose m distilled water are given over a 2-hour period Strxkmg 
increases in the unnary excretion of lead as high as 13 mg per day occur, and the 
unnary coproporphyrm level falls Excessive dosage must be avoided Calcium 
EDtA may be lethal m animals Patients treated with large doses of sodium 
E D T A hav e died from renal tubular necrosis 

Treatment of coUe — Treatment with a high calcium diet almost mvanably brings 
relief within 2 days The relief of lead colic by calcium therapy mvolves more than 
the ability of calcium to favour storage of lead Smce the pam is due to violent 
peristalsis behind a contracted tome nng of intestine, the antispasmodic effect of 
calcium salts on mvoluntary muscle is benefiaai In severe cases it is possible, by 
the slow intrav enous injection of 15 ml of a 20 per cent solution of calaum gluconate, 
or of 10 ml of a 5 per cent solution of calcium clilonde, to relieve the pain bj the 
tune the mjection is over The patient feels hot and flushed and may vomit If 
necessary, the injection may be repeated m 2 hours Should such treatment not be 
av'ailable, a hypodermic mjection of atropme sulphate gr may be given Enemata 
of olive oil and mild apenents may be used 

Treatment of palsy — Durmg the development of lead palsy a high calcium diet 
should be used to favour the storage of lead Massage and electrical treatment are 
also useful In the early stages the hands, when affected by wnst drop, should be 
supported on splmts 

Treatment of encephalopathy — ^Lead encephalopathy should be treated by lumbar 
puncture and a lugh ^aum diet Of 6 cases obsen ed m the Umted States of America, 

3 occurred before this treatment was m use and all died The other 3 were given 
large quantities of milk and calcium lactate and promptly recovered Tlie control 
of encephalopathy by the use of calaum E D TA^ m children who had ingested 
lead paint from toys shows promising results (1954) 

3 TETRA-ETHTL LEAD POISONING 

/Etiology. — ^Tetra-ethyl lead is an organic, lipoid-soluble compound readily 
absorbed through the skin and respiratory tract. It is a clear, heavy, oily liquid 
with a peculiar sweetish odour, and is somewhat volatile at ordinary temperatures 
It 13 added to petrol in proportions op to 1 xn 1260 as an antidetonant Twelve per 
cent of the annual consumption of refined lead is used in its manufaaure In 1923, 
w hen It was first manufactured m the Umted States of America, 149 cases of encephalo- 
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pathy occurred m men emplo>ed on three separate plants Within 17 months 11 
deaths were reported Much excitement and alarm were caused and this led at first 
to the prohibition of the manufacture In the War of 1939-1945 a new hazard arose 
in the process of cleaning storage tanks which had held ethyl petrol In England 
some of these tanks were underground and were of 4000 tons capacity Twenty five 
cases of poisoning by tetra ethyl lead occurred, 2 of them fatal War conditions in 
countries of the Middle East and Far East made the cleaning of tanks difficult to 
supervise, and there were 200 cases of poisoning with 40 deaths 

Symptoms — ^The early symptoms include insomnia, loss of weight, anorexia and 
morning nausea but there is no colic Mental manifestations dominate the clinical 
picture, and in severe cases restlessness, bad dreams, hallucinations and delusions 
are common Several symptom complexes have been distinguished — the dehnous, 
manic, confused and schizophrenic Weakness, tremor, muscular pains and ease of 
fatigue are frequent complaints The tremors affect the extremities, lips and tongue, 
and are coarse and jerky, and aggravated both by effort and by attempts at control 
With severe exposure there may be the abrupt onset of acute maniacal symptoms 
with suicidal tendencies or the occurrence of a convulsion Less severe cases begin 
with insomnia, sleep being difficult, broken and restless, sometimes with Wd and 
ternfying dreams By day, mental excitement may be marked, headache is usual and 
often severe and vertigo is frequent Blurred vision and diplopia owing to weakness 
of the extrinsic ocular muscles are occasional complaints Evidences of meningeal 
irritation are absent , the cerebrospinal fluid may at times be under increased pressure, 
but It IS not otherwise abnormal Punctate basophilia is absent or slight In the 
patients who recover, all symptoms disappear m Irom 6 to 10 weeks Occasionally 
an anxiety state persists for a time 

Treatment — (u) Symptomatic — ^The sedaine action of repeated doses of bar 
biturates together with adequate fluid mtake are the essentials in treatment Morphine 
is contra indicated Glucose 5 percent m saline may be gnen intravenously up 
to 3 litres a day, and if it is given as a drip, hexobarbitone may be added In severe 
cases from 2 to 4 g of magnesium sulphate in 2 per cent aqueous solution should 
be given intravenously accompanied by doses of pentobarbitone sodium up to gr 15 
daily by mouth Enemata ot 6 oz of a saturated solution of magnesium sulphate 
often have a sedatne effect when they can be retained 

(6) Preventive — By meticulous attention to detail it is possible to manufacture 
tetra ethyl lead and to blend it with petrol without risk to the workers Both manu 
facturc and blending are carried out in closed systems Elaborate precautions are 
taken m transport, storage and handling of the fluid, and great care is exerased to 
aNOid leakage or spilling In blending and laboratory work impervious gloves and 
respirators are used Strict regulations must be laid down for the cleaning of tanks 
which have contained leaded petrol Those responsible should make it quite clear 
that such work is never to begin without reference to some authorised person This 
makes it possible to do the work under supervision and to use trained workmen 
properly equipped with protective clothing Although ethyl petrol contains less than 
one part in a thousand of tetra ethyl lead it should not be used for cleansing the skin 
nor for dry cleaning and to prevent this it is coloured by a dye While decarbonising 
engines which have burned leaded petrols mechanics must wear dust masks Routine 
medial examinations of workmen and techmcians should be earned out wherever 
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cosmetic, and -was added to face powders and skin lotions It is practically never 
used now for such purposes 

Occtirrence. — I{7»fe arsemc^ arsenious acid, or arsemous anhydride, As^Og, is 
the most important of the compounds of arsenic It occurs in the form of a white 
powder, or m lumps like glass or porcelam vitreous arsenic The powdered form 
resembles powdered sugar or flour, and when mixed with food is tasteless It is 
slightly soluble m cold water, an ounce of cold water dissolving from gr i to 1. 
In boilmg water it is twelve times more soluble, from gr 6 to 12 dissolving m an 
ounce Alkalme solutions readilj dissolve arsenic If white arsemc is sold to the 
public the law requires that it should be mixed with soot or mdigo to colour it It 
IS used m the composition of sheep dip, arsenical soap and rat poison 

Metallic arsenic is a black powder It is very poisonous, and is used for killing 
flies Copper arsentte (Scheele’s green) is bnght green m colour, and used to be 
emplojed for colouring wall-paper, to^, floorcloths and fabrics Its use for such 
purposes has fortunately been abolished Arsemoiu suIjjJnde, or oTpimerrt, is a yellow 
powder known as kmg’s yellow Arsenic aady m the form of its potassium and 
sodium salts, which are white, crystalline and soluble in water, is used as a fly poison 
Sodium arsenttey in the form of solutions of arsenic m caustic soda, or in sodium 
carbonate, is commonly used for the preparation of fly-papers, weed killer, preserva- 
tive for wood and arsemcal sprays for fruit trees Some of these preparations contain 
from 20 to 40 per cent of arsenic in solution, and are intensely poisonous 

Arsenic in /oorf —Accidental contamination of food with arsenic, or its prepara- 
tions, such as weed-krller, has occurred Arsemcal pigments have been used for 
colounng sweets and cakes, with fatal result A senous outbreak occurred m 1900, 
owing to the contamination of commercial gIuo>se by arsenic Sulphuric aad pre- 
pared from p^Tites and containing a considerable amount of arsenic had been used 
in the process of the contersion of starch info commtraa} glucose, so that the latter 
became impregnated with arsemc The use of the glucose in the manufacture of 
beer led to the outbreak of arsemcal beer poisomng w bich occurred m Manchester 
A Roy's! Commission investigated the cause of this epidemic, and made safeguards 
against the further occurrence of such poisoning Limits of the amount of arsemc 
permitted m food stuffs w ere fixed at gr per gallon for liquids and per pound 
for solids 

Arsemureiied hydrogen, or arsine, is a poisonous gas occumng as a by product in 
industry Dwieihylarsine is a poisonous gas produced by the action of moulds upon 
certam compounds of arsemc Other aliphatic arsines and also aromatic and hetero- 
cyclic arsines have been handled m studies directed to chemical warfare The arseno- 
henzene derivatives which are used m the treatment of syphilis and other diseases, 
may give nse to poisoning 

PatholoCT* — ^Arsemc compounds poison the enzyme system responsible for the 
oxidation ofpy ruvic aad in the intermediary metabolism of carbohydrates m tissue 
cells It IS ImowTi that the pyruvate oxidase system contains a component sensitive 
to very small concentrations of arsemte In 1909 Ehrlich showed that arsenic com- 
pounds had a strong affinity for sulphydryl groups, and his work led to the observa- 
tion that when sudi substances combined with tissue proteins the active sulphydryl 
group of the latter spontaneously disappeared In 1943 Peters showed that when 
Lewisite reacted with keratin, approximately 75 per cent of the bound arsenic w’as in 
combination w ith tw o thiol groups He then found that simple 1, 2-dithiols are capable 
both of exerting an antidotal action against the poisomng of the pyruvate oxidose 
system by tnvalent arsemc compounds and of re\ersing this poisomng when once 
established This work was the origin of dimercaprol (B A L , Bntish Anti Lc\nsite) 

Varieties — The varieties of arsenical poisomng are — (1) acute, (2) chronic, 
(3) arsemuretted hydrogen poisoning, (4) poisoning by organic arsines and (5) poison- 
ing by arsendbenzene dcnvati\es (sec p 22S) 
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1 ACUTE ARSENICAL POISONING 

Pathology —The stomach contents usually contain much mucus, which may be 
blood stained 1 he signs of gastro mtesunal inflammation are present The mucous 
membrane is swollen, red and congested, and petechi® are usually well marked 
The redness is most marked on the summits of the rug® When the arsenic has been 
taken m solid form, white or pigmented particles may be seen on the mucous mem- 
brane of the stomach The duodenum is red and congested, and petechia may be 
present, there is usually marked yellow staining, due to altered bile The small 
intestine may show similar signs to the duodenum, but these dimmish on passing 
downwards The liver, kidney and other organs may show cloudy swelling In 
fatal cases the arsenic absorbed into the tissues has a preservative action, and tends 
to delay putrefaction 

Symptoms — ^When the poison is taken by the mouth, if diluted well or mixed 
with food, no taste or pam m the mouth or throat is experienced The symptoms 
begin within an hour if the stomach is empty, but may be delayed if the stomach 
IS full, and if the poison is m the solid state there wU be further delay A burning 
pam occurs in the epigastric region, and nausea and vomiting usually follow The 
vomit will contain any food present m the stomach, and there is often much mucus 
Bile IS usually present, and sometimes streaks of blood As the poison is passed on 
to the intestine, abdominal pam, of a gnping or colicky type, and usually diarrhcea 
occur The stools are watery, and may contain flakes of mucus The continued 
vomiting and diarrhcea cause exhaustion, faintness and collapse Cramps m the legs 
may occur, but are not a constant symptom In a severe case restlessness, stupor 
and coma develop, and death follows shortly Death in an acute case may occur 
within 24 hours, or may be delayed for 3 days or more When several repeated doses 
ate taken, so that the symptoms are protracted over several days, some of the symptoms 
of chrome arsenjcaJ poisoning may develop 

Fatal dose — Grams 2 of arsenic have caused death m an adult, and this is accepted 
as a possible fatal dose 

TreatmeaL— The stomach should be washed out by copious lavage In severe 
cases injections of 3 mg of dimercaprol (BALI per kilogram of body -weight (200 
mg for an average adult) should be given every 4 hours for the first 2 days, followed 
by less frequent injections for 10 days This treatment may give nse to nausea, 
vomiting, saUv-ation, lacnmation and feelings of burning and constriction m the 
throat and chest Pam is relieved by the hypodermic injection of morphine Demul- 
cent dnnks such as olive oil, liquid paraffin, kaobn or egg albumen should be given 


2 CHRONIC ARSENICAL POISONING 
Symptoms —The gastro-mtesunal symptoms— nausea, abdominal pam, vomiting 
and diarrfK^— are not prominent, and may even be absent General malaise, 
anorexia and anamia are usually present If taken medicinally, or otherwise, over a 
long penod, arsemc produces a finely mottled general brownish pigmentation of the 
It affects pnncipaUy the covered parts The mucous 
Ttadcemng ct ep.Jem.^ of tho soles snd palnB, 
SmS or “‘‘t ’I' r™"' ‘“"E standmg cases Squimo® 
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and f penphctal neuntis, progressive w asung 

«M, death resulting from exhaustion and cardiac failure, asates and general 
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cedema occurnng to\\ irds the end Where the salts of arsenic settle m the skin of 
the workman m industry multiple ncuntis does not occur There is pharyngitis 
laryngitis with husky voice and conjunctivitis wth redness and swelUng of the eye- 
lids Hyperkeratosis with multiple papillomata and eNcn multiple caranomata of 
the skin may occur Often there is perforation of the nasal septum which is symptom- 
less unless caremoma supen. enes 

The unne, feces, the distal portions of the hair and the nails contam arsenic, its 
detection serving to confirm the diagnosis dunng life The tests for arsenic will be 
found m works on toxicology It must be remembered that m cases of suspected 
arsenical poisoning the diagnosis can always be made \vith certamty by an analj’sis 
of the urme, vomit and feces, and these should alwaj’s be taken for examination, 
the tests being made by an expert toxicologist It is important to remember that 
acute arsemcal poisoning, where a large dose is taken, may ^if the patient recovers 
from the acute attack) be followed by symptoms of chronic arsenical poisoning 
Severe penpheral neuritis may follow acute poisoning from a single dose of arsenic 
Treatment — ^This consists in the prevention of the further absorption of arsemc 
Dimercaprol (BAL) mjections usually ha\e little effect In the prevention of 
arsenical poisomng m industry dust must be suppressed Workrooms should be well 
ventilated, and in all processes m which arsenical dust is likely to arise tables should 
be provided with downward exhaust ventilation The wearing of respirators favours 
sweating and consequent ulceration of the skin Instead the workmen must wear 
air-line helmets as well as gloves and washable suits The floors of workrooms should 
be of impermeable matenal, and they should be frequently flushed with water 
Neitlier food nor dnnk should be taken to the workroom and smoking should be 
prohibited 

3 ARSENIURETTBD HYDROGEN POISONING 

.ffitiology — Arseniuretted hydrogen is a poisonous gas which is not manufac- 
tured m industry but is evolved as an accidental by product in certain processes 
The majority of cases have been due to the use of aads and metals contaminated with 
arsemc The occupations concerned are the extraction of mmeral ores, pickling and 
galvamsing of metals, cleaning of aad tanks, the manufacture of hydrogen and its 
use in balloomng, and the making and charging of accumulators Poisoning may 
anse from the action of water upon metallic arsenides Cases have also occurred 
when ferrosilicon, a substance used for hardening steel, has come m contact with 
w ater, when a mixture of arseniuretted and phosphoretted hydrogen is evolved 

Pathology — ^The gas is inhaled and acts at once by h®molysmg the red cells 
within the vessels Hemolytic jaundice and aniemia follow Death may occur from 
anuria if the renal tubules become affected Degenerative changes m the cells of 
the liver and kidnejs, and numerous petechiie on the mucous and serous membranes, 
are to be noted 

Symptoms — Malaise, headache, dizziness, shivenng and hiemoglobinuna occur 
within a few hours Withm 24 hours there is nausea, vomiting and jaundice, and by 
the third day anxmia in which the red cell count may fall below 1,000,000 per c mm 
Delinum, stupor and coma precede death 

Diagnosis — Mild cases arc often mistaken for food poisoning The sudden 
onset of hiemoglobmuna and jaundice at once suggests inquiry mto a man’s occupation 
Prognosis — Mild cases quickly recover T he mortally rate is 30 per cent 
Treatment — ^Workshops should be adequately v entilated and processes known 
to be nsky should be forbidden in confined spaces Sometimes a breathing apparatus 
suitable for use m irrespirable atmospheres must be employed Such an apparatus 
consists of an oro nasal mask with tube connection to outer atmosphere The 
wearer draws fresh air through the tube by his inspiratory efforts, and expels the 
expired air through a \Tilve m the mask 
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which IS greatly increased in size When death is delayed beyond 10 days the liver 
IS small because of acute red and yellow necrosis, the so-called acute jelJow atroph} 
Symptoms. — ^The clinical picture is divided into two periods with an interval of 
remission of sjTnptoms Usually 2 to 8 hours elapse between taking the poison and 
the onset of symptoms of the first stage At the time the poison is taken a definite 
taste is noticed, with a sense of warmth in the mouth and throat Then follow nausea, 
vomitmg, burning abdominal pain, thirst, headache, subnormal temperature and a 
feeble pulse Later there may be purgmg, but this is not constant The abdomen 
becomes distended, and the patient is restless and exhausted The v omit, which may 
contain blood, is sometimes luminous when examined m the dark Rarel}, delirium 
and convulsions occur followed by death More often after 24 hours the condition 
improv es The period of remission maj last as long as 6 daj s 

The symptoms of the second stage are jaundice, epigastric pain, vomiting and 
diarrhtea, sometimes with the passage of blood There maj be bleeding, especiallj 
epistaxis and menorrhagia, with hypoprothrombiniemia On examination there may 
be purpura of the skin, the abdomen is distended and the liver enlarged and tender. 
Fever may be present at first but is vranable The pulse is normal and later becomes 
rapid, feeble and irregular The urine is scanty and contains bile and often albumin 
and blood The serum albumin falls and the globulm rises The thymol turbidity 
and cephaUn flocculation tests may be positive 

Prognosis. — Death takes place m 2 to 12 days, with an average of about 6 days 
The liver is probably always enlarged at first, and, should the patient die in a short 
time, this enlargement will be confirmed at necropsy On the other hand, if the patient 
lives for a week to 10 dajs, the liver will be small and death will occur in hepatic 
coma 

Treatment — If the patient is seen within the first 36 hours active measures 
should be taken to remove the poison from the stomach and mtestmes as rapidlj 
as possible Gastnc lavage with large quantities of potassium permanganate solution, 
1 m 500, should be performed and repeated a few hours later Active purgation 
should be carried out, oily purgatives being avoided, and at the same time a high colon 
wash should be given If the apparatus to perform gastric lavage is not to hand 
emetic doses of gr 10 to 15 of copper sulphate may be used Should potassium 
permanganate be unobtainable other oxidising agents, such as solution of hydrogen 
peroxide (1 to 3 per cent), may be used Dunng the next few dajs oils and fats 
must be excluded from the diet \Vhen jaundice has begun there is but little to be 
done, the treatment being symptomatic only 

2 CHRONIC PHOSPHORUS POISONING 
Synonym — ^Phossy Jaw 

Definition — A chronic disease charactensed bj necrosis of die mandible or 
supenor maxiUa wath secondary osteomjehtis Involvement of the long bones some- 
times led to multiple spontaneous fractures 

Etiology. — Although jellow phosphorus is no longer used m the manufacture 
of matches, it is made on a large scale for military purposes Compounds of phos- 
phorus are nccessaty m brewing, in food processing and for use as fertilisers In 
paper-making, printing and the manufac^uic of baking powders, cellulose, dyes and 
soaps, phosphorus compounds are used in one form or another The metaphosphates 
arc of importance in water-softening, in the manufacture of detergents and m the 
processing of fibre Organic phosphorus compounds are used as plasticisers and 
insecticides 

Matches made with jellow phosphorus were first manufactured in 1832 and 
wnhtn IS j'c.ifs phospnorus necrosis of the jaw was identified in match factones in 
almost c\cr} civilised countrj The poisoning was slow to occur, the average time of 
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onset after the man was first exposed being 5 years Less than 5 per cent of thoy 
exposed acquired the disease Some extremely susceptible patients were found 
who succumbed to the effects of the poison within a few months 

Symptoms —The first symptom was toothache usually in a carious tooth A 
dull red spot on the buccal mucosa was the first sign of phosphorus necrosis of the 
jaw At a later stage it was common to find a sinus, surrounded by dull red mucosa 
leading to a cavity beneath Sequestra up to 1 cm m diameter were found Later 
the pam increased in seventy and swelUog of the gum and jaw appeared Suppuration 
occurred spontaneously or, more commonly, a&r dental extraction If the worker 
returned to work too soon, and was again exposed to phosphorus, the inflammation 
spread rapidly Chronic abscesses were then formed, and sequestra contmued to 
separate over many years, sometimes involving the whole jaw It was very painful 
and was accompanied by a fcetid discharge which made its victims almost unendurable 
to others 

Prognosis — ^The disease was obstinate and diromc, the treatment was agoiusing 
and the final result was a distressing disfigurement. Sometimes extension of the 
suppuration to the orbit or meninges caused death, but more often this was brought 
about by septicsemia The mortality rate was about 20 per cent 

Treatment — ^Prophylactic — Abolition came m 1906 when all the important 
countnes of Europe agreed by the Berne Convention to forbid the manufacture and 
import of yellow phosphorus matches Since 1855 the allotrope, red amorphous 
phosphorus has been used as the inflaming ingredient on the outside edges of boxes 
of safety matches In the hundred years which have elapsed smee that time rod 
phosphorus has never produced phossy jaw or, indeed any other harmful effect on 
the worker Smee 1900 m all countnes the harmless phosphorus sesquisulphide has 
been used m the inflaming composition forming the heads of strike anywhere matches 
and no harm has ever come to the worker who handles it Although the use of 
yellow phoaphotus is prohibited in the manufacture of fireworks, it is still used in 
making smoke screens, incendiary bombs and hand grenades, as a constituent of rat 
poison and m the manufacture of phosphor bronze 

Curative — Successful supervision of the worker handling yellow phospbo*^® 
demands examination of the teeth and jaws at regular intervals A dental cUnic 
with radiographic equipment and the services of dental surgeons is essential 
ployees must be carefully selected Not only must they have good general 
but also their teeth must be normal both dmically and radiologically Radiographic 
examination of both jaws should be made before work begins and it must be repeated 
annually The radiographs must be searched m detail for areas of decalcificabon 
indicating caries of bone This is of special importance between the third to fifth 
years of employment Records must be kept of all those exposed to the hazard, ano 
It should be known which workers have been excluded permanently or temporarily 
from exposure 

^Vhen a sequestrum is found and removed, rapid and complete recovery follows 
The dreadful sequel* of the neglected disease need never occur Indeed, m 
Britain, dunng the War of 1939-1945, when the amount of yellow phosphorus flianu 
factured for use in incendiary warfare exceeded all previous records, no case ot 
phossy jaw developed 


3 POISONING BY TRI-OJITHO-CRESYL PHOSPHATE 
fEtiology —Poisoning with txi ortho czesyl phosphate (T O C P ) first occurred 
^ongpatients w ith pulmonary tuberculosis who w ere treated with phospho creowte 
in O because of an outbreak of polyneuritis, m 1930 

Amenra arnong individuals who had pirtien of a beverage 
Jamaica ginger or joke Nobody knows why the drink was contaminated 
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by this chemical substance. In 1931 poisoning occurred in Holland in women who 
had taken apiol as an abortifacient. In many parts of the world people have been 
affected because they have eaten food accidentally contaminated. T.O.C.P. is manu- 
factured for use as a plasticiser in the plastics industry. The first cases resulting from 
exposure in an industrial occupation occurred in 1944 and since then relativdy few 
cases have been seen. 

Pathology. — ^The poison inhibits the action of pseudo-cholinesterase — an enzyme 
present in the blood serum, the peripheral nerves and the white matter of the spinal 
cord, and distinct from the true cholinesterase which is present at the motor end- 
plates and in the red blood cells. 

Symptoms. — ^The clinical picture develops by three stages. (1) In some cases 
there are transient gastro-intestinal symptoms, induding nausea, vomiting, diarrhcea 
and abdominal pain. These often dear up, and a symptom-free inten’d follows, 
lasting from 5 to 21 daj’s, the average being 10 days. (2) This interval is followed 
by soreness of the muscles bdow the knees and numbness of the toes and fingers, 
lasting for several daj's and followed by weakness of the toes and bilateral foot-drop. 
(3) After another interval of about 10 days, weakness of the fingers and wrist-drop 
follow. This paraij’sis is not usually so severe as that in the feet and legs. In the 
upper extremities paralysis does not extend above the elbows. The thigh musdes 
may be involved in ads’anced cases. Loss of sphincter control is unusual. In severdy 
poisoned patients, in addition to the peripheral motor nerves, the anterior hom cells, 
the pyranudal tracts and the spino-cerebellar tracts may be involved. Extreme 
muscular wasting tends to dominate the clinical picture in the early stage, '^^^len 
muscular activity is partially restored, the spastic signs of the previously hidden 
upper-motor-neurone lesion become apparent. In such cases the end-result re- 
sembles amyotropliic lateral sclerosis. 

Prognosis. — Improvement may be slow to the point of exasperation but it often 
exceeds expectations. Thus a patient paralysed in both lower limbs for 18 months 
W'as able at iht end of that time to walk unaided. 

Treatment — pROrHYtACTic,— To prevent absorption through the respiratory 
tract, all rooms where T.O.C.P. is handled should be provided with exhaust ventila- 
tion. Tanks should be enclosed and the vents fitted with ejectors, so that the \’apours 
may be quickly transferred to the open air. Measures must be t^en to prevent skin 
contact Elbow-length gloves should be worn, and workers should change into 
special clothing during their working hours and take a bath at the end of the w’ork 
period. 

CuRATiYE. — Splints may be needed to prevent overstretching of paralj’sed muscles. 
Massage, physiotherapy and appliances such as shoes with uplifting toe-springs may 
be necessary, 

4. POISONING BY ORGAHIC PHOSPHORUS INSECTICIDES 

Etiology. — Since 1946, organic compounds of phosphorus have been used as 
insecticides for the control of insect pests, such as aphis and red spider. Preparations 
in common use contain tctra-ethyl-pyrophosphate (T.E.P.P.), hcxaethyltetraphosphate 
^.E.T.P.), diethyl-parn-nitrophenylthiophosphate {Parathion, E.605 f., D.P.T,F., or 
Bladan), octamediyl pyrophosphoramide {Schradan or O.M.PA.) and h£r-mono- 
tropropyl ammofiuorophosphine oxide (Alipafox). Preparations include liquid spra}*s, 
dusts and wettable powders which are diluted before being applied in greenhouses, 
orchards and fields. 

Pathology. — Insecticides containing organic compounds of phosphorus are poison- 
ous to man and animals. They are r^ted in chemical structure and phpiological 
action to di-tropropyl-fluorophosphonate (D.F.P.), which is a powerful cholinesterase 
inlxibitor sometimes used in the treatment of m>*asthcma gravis, paralytic ileus and 
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repeatedly to the toxic properties of thew compounds. prohibit 

^Regulations under the Agriculture (Poisonous Substances) Act are 

the use of organic phosphorus compounds unlws the men can be 

wearing protective clothing. The number of hours during 'vhich jorKer 
employed are restricted to 10 hours m any one day and ^0 hours dunng se ^ 
The employment of any worker under the age of 18 is prohibited. ^ J^^^jothing. 
also contain requirements about the provision and maintenance ot protc'^^*';; absence, 
the provision ol washing facilities for workers, the notification of sickness ^ppily, 

the training and supervision of workers, and the keeping of registere. u r 
no provision is made for the estimation of the blood-cholinesterase activity a 
intcr\’al3 of people at risk. _ _ ._i „«rvnns-s>stcni 

CUR-VTIVE.— Atropine is an anUdote to the muscarinic and ^eritral-nervo j . 

effects of this form of poisoning. It should be given in doses of 1 to ^ n b-^^gu^c 
is gr.) at hourly intcn.-als until the pupils arc dilated. Oxygen, under siig i 
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to overcome bronchial spasm, should be administered at the first sign of pulmonary 
ojdema The fibnllary twitching of muscles appears to affect particularly the dia- 
phragm, and artificial respiration may be necessary Involvement of striated muscle 
IS the result of the mcotine like action of these compounds No antidote to this effect 
IS known and death may occur from neuromuscular paral}sis, even though the 
muscarine like effects and the signs of mvolvement of the central nervous sjstem 
hav e been controlled by atropine 


MERCURIAL POISONING 

1 ACUTE MERCURIAL POISONING 

This usually arises from the absorption of mercuric chlonde, also known as 
corrosive sublimate (HgClj), which is largely used m medicme as a disinfectant or 
antiseptic Bmiodide of mercury has sii^ar uses Both are usually purchased in 
the form of tablets ready for solution in a required amoimt of water Acute poisomng 
generally occurs from the taking of the poison by the mouth, but it may also anse 
from the use of mercunc compounds m solution as uterme or vagmn douches 
Grams 5 ot mercunc chlonde is a fatal dose for an adult, unless the poison is removed 
by gastnc lavage within an hour or two Calomel (mercurous chlonde), even if 
t^en m large doses, does not give nsc to the same degree of acute poisomng, 
owing to Its insolubility Cases are known in which over gr 100 of calomel 
were taken wi^ suiadal intent, and be>ond some vomiting and diarrhcea, httle 
harm resulted 

Symptoms — If mercunc chlonde is swallowed m tablet form there is risk of 
local corrosion and perforation of the stomach, with rapidly fatal result When 
taken in solution, or m tablet form with water, or on a full stomach, an aend metallic 
taste IS expenenced, followed by a sense of constnction in the throat A hot burning 
sensation occurs m the mouth and oesophagus Acute abdominal pam and vomiting 
take plvce The vomit contams mucus and often blood Diarrhcea and tenesmus 
occur Collapse is associated with these early symptoms The mouth and pharynx 
may show white swollen patches, which may be followed by sloughing Unless the 
poison IS quickly removed bj gastric lavage dangerous sequels rapidly follow The 
condition is alw'ays accompanied by a very severe stomatitis, which begins withm a 
few hours The breath is foul, the mucous membrane becomes ulcerated, the teeth 
may become loose and necrosis of portions of the jaw occurs 

Later effecte of acute mercurial poisomng are (1) suppression of urine due to 
the action of mercury on the renal epithelium causing doudj swelling and even 
necrosis , and (2) ulcerative colitis, the result of extensive necrosis and sloughing of 
the mucosa of the colon Suppression of unne is follow ed by a rapid nse m the blood 
urea, and after 4 or 5 daj's symptoms of unemia such as vomiting, stupor, delirium, 
coma and convulsions appear The ulcerative colius begins about 24 hours after 
the intake of the poison, and is associated with profuse diarrhcea, and the passage 
of sloughs and shreds of necrotic mucous membrane and blood The colitis maj 
be caused by the absorption of mercury mto the blood stream apart from its direct 
local action on the colon Death may occur from dehj dration and exhaustion 

Treatment — Immediately the patient is seen the stomach must be washed out 
With 4000 ml of 5 per cent sodium formaldehyde sulphoxylate Without delay 
300 mg of a 10 per cent solution of dunercaprol (B A L ) in benzyl benzoate and 
aradiis oil must be injected intramuscularly This treatment is followed within the 
first 12 hours bj two or even three further mjections each of 150 mg of dimcrcaprol 
Subsequently a daily injection of 150 zng of dunercaprol is given for 2 or 3 daj’s 
according to the general condition of tlie patient here there is shock with hxmo- 
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concentrauon it is necessary to use intravenous infusions of physiological salt solution 
wth 5 per cent glucose Illood transfusion may sometimes be required 

Prognosis.— Where treatment has been carried out within 3 hours of swalloinng 
the poison, the patient will be free from symptoms in 48 hours, and will have recovered 
entirely ^vlthln 3 to 7 day’s Treatment with dimcrcaprol has reduced the mortality 
rate of acute mercurial poisoning from 32 per cent to 4 per cent 

2 CHRONIC MERCURIAL POISONING 
iEtioIogy. — ^This condition occurs chiefly amongst workers in the metal, or 
amongst those who arc constantly brought into aintact with compounds of mercury , 
for example, those engaged in mining and separation of the metal, e ^ at Almaden 
in Spam, at Idna m Yugoslavia, and at mines in Italy, California, Mexico, China and 
Russia Mirror makers, thermometer and barometer makers, and those engaged 
in the manufacture of chemical and electrical apparatus in which metallic mercury 
IS used, are exposed to risk Those engaged m the frequent handlmg or grind- 
ing of mercury impounds are sometimes attacked It must be remembered that 
mercury is xolatilc at ordinary temperatures, and those working m lU-ventiHted 
rooms where mercury is exposed arc liable to attack Cases have been recorded of 
chronic mercurial poisoning from the amalgam m tooth stoppings, and from sojourn 
m a respiration apparatus fitted with mercury air-val\es The nitrate of mercury is 
used m tlic felting of fur, and hatters' furriers are liable to chronic poisoning unless 
they are properly protected The condition may result from the continued adminis- 
tration of calomel or blue pill, from the inunction of mercury ointment, or from the 
prolonged use of mercurial \aginal douches The elTects of o\erdos3gc by prepara- 
tions of mercury used in the treatment of syphilis are described on p 233 

Symptoms — Dyspepsia, anxnrua, general cachexia, with loss of weight and 
strength occur. Sometimes a blue line is seen on the gums if the teeth are neglected 
Stomatitis IS one of the most constant symptoms, increased salivation and marked 
fetor of the breath occur, and are associated with tenderness of the gums and looseness 
of the teeth Colitis, often of an ulceratuc tvne. mav reRidt from th^ continued 
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filled without suitable exhaust-ventilation for the removal of mercury >'apour. Over- 
alls, mess-rooms and washing facilities are provided. The mouth and pharyruc are 
frequently rinsed with a mouth-wash, and me teeth cleaned with a soft toothbrush 
and a dentifrice. Periodical medical and dental examination can achieve a great 
deal, especially by emphasis on the proper hygiene of the moutli. Ca^ities in carious 
teeth are filled, sharp angles smoothed, and stumps and teeth irremediably decayed 
extracted. In the felt-hat trade the workshops must be well managed and spotlessly 
clean. Efficient exhaust-ventilation must be applied to remove the particles of fur 
and all \'apours of mercury compounds at the source of origin. A workman affected 
by mercurial tremor must give up his work, and abstain from alcohol. Stomatitis 
should be treated by the use of the toothbrush, mouth washes and dental extractions 
when necessary. In cases of medicinal poisoning saline aperients should be given 
daily to promote the free elimination of mercury by the colon. 

3. POISONING BY MERCURY FULMINATE 

Mercur}’ fulminate is handled in ^plosives factories where detonators and per- 
cussion caps are made. In those processes where the fine dust of this substance 
falls upon the skin, dermatitis follows. The susceptibility of some individuals is 
such that they cannot stand the dust for a day, whereas offiers only suffer in warm 
weather. As a rule, the cases of “ fulminate itch ”, as they are called in the trade, 
are slight. The face, eyelids, neck and forearms are attacked by eryffiema, accom- 
panied by itching, swelling and osdema. Papules break out on the inflamed areas, 
and may become vesicles, bull® and pustules. A pustular folliculitis commonly 
develops on the hairy parts of the skin. If the fulminate lodges in a crack or abrasion 
of the skin it may act as a corrosive, causing small painful necrotic lesions on the 
hands which last about a fortnight. The operatives call them "powder holes”. 
Recovery takes place in from 1 to 2 weeks and is accompanied by desquamation. 
Inflammation of the conjunem’s and mucous membranes of the nose and larynx 
may occur. 

In the manufacture of mercury’ fulminate meticulous attention should be paid to 
detail in all matters of cleanliness in the entire plant. Where fumes are given off as 
the result of small explosions they must be removed by means of mechanical ventila- 
tion. All persons employed should be prorided with well-fitting overalls, caps, india- 
rubber gloves and, if necessary, respirators. Washing accommodation must be avail- 
able close to the workroom, and a separate towel prorided for each trorker. The 
hands and arms are washed before meals and before leaving work in a 10 per cent, 
aqueous solution of sodium thiosulphate. A lanolin ointment is rubbed into the skin 
after washing. For the conjuncti\’itis a 2 per cent, solution of sodium thiosulphate 
as an ey’eo'ash has been benefidal. 

4. POISONING BY ORGANIC MERCURY COMPOUNDS 
Fungicidal dusts containing organic merexity compounds are used e.xtcnsively in 
agriculuire to prevent certain smut diseases ot cereals. For some years mercurial 
derivatives of the phenyl and tolyl series have been manufactured w'ithout any mishap 
worse than an occasional bum on the skin. Poisoning by inhalation of methyl mercury' 
compounds leads to involvement of the nervous system in a unique wwy, sahH’ation, 
stomatitis and erethism being absent. There is severe generalised ataxia, dysartlxria 
and a gross constriction of the fields of virion, memory and intelligence being un- 
affected. In severe cases the patient remains crippled, and unable to stand or to 
speak intelligibly. The condition has been r^roduced experimentally in tlie rat and 
the monkey; here degencrati%’e changes int’olved the spinal cord and peripheral 
nerves. In a patient who died 15 years after exposure had ceased necropsy showed 
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atrophy sharply localised to particular areas of the cerebellum and the occipital cortex. 
The spinal cord and peripheral nerves were unaffected. . 

In the manufacture of organic mercury compounds elaborate precautions must 
be taken to pre\ent contact with the skm or inhalation. The use of gloves and 
respirators is not enough. The whole process of manufacture, including the hnal 
packing of the dusts, must be carried out mechanically in closed apparatus, ine 
farmer should be protected both by warnings that mercurial dressings are poisonous 
and by schemes whereby he can obtain from the merchant seed already dressed. 
The seed merchant must dress the seed in a completely closed apparatus. The ataxia 
and dysarthria of methyl mercury poisoning must be treated by re-educarive move- 
ments, persuading the patient to walk on chalked lines. An expert in charge ot a 
speech clinic with great patience and the use of a mirror should teach the workman 
to speak. With great persexerance in some cases he may be taught to use knife and 
fork, a pencil and even a typewriter. 


CHROMIUM POISONING 

Chromium is a silver-white, hard, brittle metal. It is an essential component of 
the aliojs known as stainless and rustless steels. The only commercial use of pure 
chromium metal is in the form of electroplate. 

Etiology and Pathology. — Both in the chromium plating of metals^ and m the 
anodising of aluminium, the solution used contains chromic acid. During 
Ijsis the evolution of hydrogen at the cathode forces into the atmosphere a reddish- 
brown mist which contains 60 per cent, of chromic acid. Together with dust from 
chromates or bichromates this mist is the principal source of exposure in industry. 

Symptoms .— poisoning is confined to an occasional case of chemical 
pneumonitis. 

Chronic poisoning is common and affects the skin. Exposure may cause either 
diffuse dermatitis or localised ulceration, according to whether trauma is present or 
not. The dermatitis appears on the hands, face, arms and chest. 

Chrome ulcers begin in abrasions of the skm, and arc most commonly found at 
the root of the fingcr-nail, the knuckle of the hand or the dorsum of the foot. They 
arc circular in shape, clcar-cut, usually 1 cm. or less in diameter and look as if punched 
out, hence the name chrome bole. These ulcers have a strong tendency to heal but 
may penetrate even as deep as bone. Although painless, they itch intolerably at 
night. If neglected, an ulcer may lead to infection of the adjacent joint, causing loss of 
the linger. Malignant change docs not occur. Ulcers on the eyelids or the edge 
of the nostrils may occur. Irritation of the conjunctiva may be severe. The mucosa 
of the nose is commonly aiTccted wjih perforation of the nasal septum. The process 
begins with sncciing, rhmorrhcca and slight pain. Once the perforation is established, 
the only inconvenience is the formation of plugs of mucus in the nasal passages. At 
this Bjtc, again, malignant changes do not occur. 

;ac statistical study of mortality data and hospital records suggests that the 
« unusually high m men cmplojed in the chromate- 
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peculiar care Weekly mspecUon of the nasal passages should be carried out b> the 
factory nurse for all i\orkers 

CuRATr\’E — The exposed skin should be ivashed and careful!) dried Applica- 
tion of an ointment made up of equal parts of lanolin and soft paralRn is useful 
Soft paraffin should be freely apphed through the antenor nates to the nasal septum 


MANGANESE POISONING 

Etiology — Manganese is used m the manufacture of dry batteries and m the 
pottery, soap and colour mdustnes Cases of poisoning ha\e followed upon the 
inhalation of excessu e amounts of dust in the grinding, sieving and packing of man- 
ganese ores, and in the manufacture of manganese steel in which the metal is first 
fused in the electnc furnace 

Pathology — ^Susceptible individuals ate few There is a sirmlanty between this 
form of poisoning and progressiv e lenticular degeneration, except that m manganese 
poisonmg the condition remams stationary or improves when exposure to manganese 
dust ceases Histological studies on necropsy material have shown degenerative 
lesions of the nerve cells particularly m the globus pallidus the lenticular nucleus 
and the caudate nucleus The fact that hiatoTogical lesions have been found m the 
liver makes still doser the connection between poisoning b) manganese and pro 
gressiv e lenticular degeneration The condition has been reproduced expenmentaJly 
m monkev’s by administering manganese chlonde b} mtrapentoneal injection The 
animals developed choreic movements, passed mto a state of ngidit) and finally 
developed tremor resembling paralj’sis agitans Gross morbid changes v\ere found in 
the lenticular nucleus and liver The experiments afford an explanation of the 
symptoms m most of the cases descnbed The extnpyTamidal motor sy stem is clearly 
picked out by the poison, hence the ngidity, difficult gait rctropulsion, propulsion, 
mask like facies, sleepmess, tremor and uncontrollable laughter 

Symptoms — ^The symptoms include languor and sleepmess, low monotonous 
voice, mask like facies involuntary movements varymg m degree from a fine tremor 
of the hands to gross rhytlimical movements of the arms leg:> trunk and head, 
cramps in the calves, rctropulsion and propulsion unsteady gait and occasionally 
uncontrollablelaughter or crying There isno disability except in the nervous system 
Prognosis — Although men senously poisoned are life long cnpples, tlie condition 
IS not lethal 

Treatment — Manganese poisonmg can be prevented by wearing respirators 
wherever dusts or vapours arc encountered Personal hygiene is important and the 
worker must wear protective clothing and gloves, since the occurrence of skm absorp 
tion is established Local exhaust ventilation should be apphed, both at the furnaces 
to remove fumes and at the packing and sieving apparatus to remove dust These 
measures are attended witli good results for it has been found that when they were 
apphed m one particular factory they removed ail risk of poisoning encountered by 
the workers over a period of 6 years 

BER\LLIUM POISONING 

Beryllium is a very light, hard, shiny metal whicli forms important alloys Bcrvl 
hum copper is hard resistant to corrosion non rusting non sparking non magnetic 
and It ins great tensile strength Metallic beryllium is employed in steel making 
and m the construction of atomic piles 

Etiology — Occupations involving exposure to beryllium compounds include the 
extraction of tlie metaj from the ore, the preparation of beryllium steel and the raanu 
facturc and cutting of beryllium copper alloys A hazard exists m prepanng the 

13 
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complex beryllmm sate used as phosphors for coating the tubes of fluorescent stop 

““to'X'"Sr.rfrequently assoctated t„th derniaUtts of the face On removal 

'''’turD*™<-™-A s°=v\re''^^^^^^^ papulo-ves.cular eruption may appear 

benSh the skin sich lesions may occur m persons who have tmt 
broken fluorescent lamps The granuloma may metsure as much as 

^'^'ITacuU pulmonary durme -Cough vwth bloodstained ■'^Xre'.a 

bv retrosternal pain, dysontca, cyanosis and loss of weight Rapid f 

ETrkcdproWion follow m 

are present, and rales are heard over both lungs Sses 

week of the illness and is complete in from 5 weeks to 5 ™"“' ,. “ 
death occurs within 2 weeks At ncCTopsy the lungs ‘ 9'f ''^„d after 

composed of tedematous fluid and fibrin In cases in of the 

several weeks there are areas of organising pneumonia Sometimes an attacK o 
acute illness is followed by the onset of chronic lung disease after Z . „ 

(v.) Clironic pulmcney d, reuse -The first symptoms of '’’tonic be^lhos.s may 
not appear for as long as 6 years after cessation of exposure f /gease 

of all persons exposed to dusts of bcryllium wmpounds have „Lme 

The onset is with vague lU-health followed by weakness, A rounds 

djspncca and progressive loss of weight, which may be as much as 
m a month Clubbing of the fingers de%elops in the later stages Persistent tacci) 
cardja may be followed by congestive heart failure „„«,r 9 ncc 

The earliest change m the radiograph is a diffuse finely granular 
homogeneously distributed throughout both lungs Later a fine nodulation pp 
on a granular background and there is lobular emphysema, particularly at the api 
and bases At necropsy the lungs are emphysematous with scattered fine 
and diffuse interstitial fibrosis Granulomau are formed within the alveolar spac , 
in the skin and subcutaneous tissues and sometimes in the hilar and axillary g 


and m the liver , t,rnts 

Prognosis.— In chronic berylliosis approximately 33 per cent of the pane 
die, and 33 per cent are permanently disabled and remain in great pulmonary oistr 
The rest lose Ihcir symptoms the lung changes resolving to some extent 

Treatment — Pkophylactic — In the manufacture of fluorescent lamps, n 
phosphates, which contain no beryllium, must be used m place of 
phosphors formerly used Where beryllium and its compounds are handled cv O 
effort must be made by engincenng methods to keep the atmosphere concentmti 
at the lowest possible level Protective clothing and adequate laundry services shou ^ 
be provided Since subcutaneous granulomata have developed in persons vvho h 
cut themselves on broken lamps caution must be exercised in the disposal and salvag 
of bumt-out fluorescent lamp tub« ^\orke^s at risk should be seen at 
intervals by a doctor and Questioned about suggestive sjmptoms They should 
weighed at monthly intervals, and have their chests radiographed at least once a > w 
Symptomatic — In severe cases oxjgen should be used for the relief of djspno^ 
Surgical. — An) granulomatous mass m the skin must be completely excise , 
otherwise healing may be long delated 
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CADMIUM POISONING 

Cadmium is resistant to corrosion and withstands wear The metal and its 
alloys are therefore used in many manufactunng processes The pnncipal industrial 
hazards arise m the smelting of ores, the manufacture of alloj'S, the weldmg of 
cadmium-plated metal and the manufacture of alkaline accumulators 

Cadmium poisoning occurs from domestic causes — by ingestion — or from exposure 
in mdustr) — inhalation 


1 B\ INGESTION 

Etiology and Pathology. — The careless use of cadmium coated vessels as con- 
tainers for food and dnnk may lead to acute potsonmg 

Symptoms — The symptoms appear suddenly vnthin IS mmutes to 2 hours after 
ingestion, and e\erybodj who has eaten the contaminated food is affected Increased 
saliNTition, severe nausea and vomiting are the first symptoms In severe cases there 
IS collap'je with signs of shock, and sometimes h-ematemesis Later diarrhcea occurs, 
sometimes with tenesmus Recovery usually takes phee withm 7 hours and is 
mvanibly complete w ithm 24 hours 

Treatment — ^Prophylactic — Anti rust treatment by cadmium plating of the 
trays of domestic refrigerators should be abandoned 

Symptomatic — Beyond fluid replacement no treatment is required 

2 BY INHALATION 

Etiology and Pathology. — \Mien cadmium is heated, copious brown fume of 
the oxide is evolved This attacks the structures of the respiratory tract In acute 
cadmium poisomng, necropsy shows hyToenemia of the bronchi, gastro intestinal 
tract and Mdoeys, and m severe cases confluent broncho pneuraoma Necropsy in 
ca«es of chronic cadmium poisoning shows chrome vesicular emphy’sema, toxic 
nephrosis and fatty degeneration of the hv er 

Symptoms — In acuU poisoning, the symptoms mdude imtation of the eyes, 
headache, vertigo, nausea, dryness of the throat and cough with pain m the chest 
Delayed effects may follow after an mterval of a few hours, and these include shivering, 
sweating, nausea, epigastnc pam and severe dyspncca, which may be aggravated by 
the development of broncho pneumoma Chrome rhinitis with complete anosmia 
is frequentlv found A citromc disease may occur in men exposed to small quantities 
of cadmium m the working atmosphere for long penods The striking feature of 
this disease is severe pulmonary emphysema, givxng nse to dyspnira on exertion 
Protemuna, detected by testing the unne with 25 per cent nitnc or tnchloracetic 
acid occurs m a large proportion of cases This protem is distinct from both albumin 
and Bence Jones protein and has a very low molecular weight A golden yellow nng 
develops on the teeth of workers after 2 or more years’ exposure, and is an index of 
abiOrption of, but not of poisoning by cadmium 

Treatment — Prophylactic — ^In the smelting of cadmium ores, the welding of 
alloys and the firing of cadrmura plated metal, precautions should be taken to remov e 
all fume bv means of adequate cxliaust ventilation It has been suggested tliat all 
cadmium coated metal should bear a wammg label ^\^ule this measure is effective 
for large pieces, it is somewhat difficult to ensure that small objects so coated are 
labelled 

Symptomatic. — Symptomatic treatment is directed specifically against pneumoma 
when It occurs 
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POISONING BY COAL-TAR DERIVATIVES 

The coal-tar derivatives are so numerous and complex that it is difficult for the 
toxicologist to keep pace with the chemists who produce them. The following com- 
pounds will be discussed; benzene, nitrobenzene, dinitrobenzene, trinitrotoluene, 
dinitrophenol, dinitro-ortfio-cresol, aniline and phcnylcnediamine. It is sometimes 
possible to predict from the chemical composition of the simpler members of the 
group what their physiological action is likely to be. Addition of a nitro- or nitroso- 
group usually produces a more toxic compound, but it does not follow that toxicity 
will continue to increase as more nitro-groups arc added. Thus, 1-2-4 dinitrophenol 
is toxic, whereas tnnitrophenol is practically harmless. The position of the sub- 
stituent groups in the benzene ring has a great effect on the toxic action. Thus, tiie 
toxic properties of 1-2-4 dinitrophenol arc not shared by any of the other isom^ 
When a nitro-compound is reduced to an amine, as when nitrobenzene is reduced 
to aniline or nitrotoluene to a toluidinc, the toxic characteristics remain much the 
same, but the intensity of the action is lessened. Sulphonation renders a compound 
non-toxic ; as soon as aniline is sulphonated it ceases to give trouble. The entrance 
of chlorine into an aromatic compound docs not usually increase the toxicity, as it 
does in the case of an aliphatic compound. In fact, chlorbenzene is less toxic than 
benzene. 

1. BENZENE 


Coal-tar benzene or benzole is obtained as a by-product from the distillation of 
tar in the manufacture of coal gas. It is the most interesting of the industrial solvents, 
and with the exception of tetrachlorethane the most dangerous. It must not be 
confused with benzine, which is unfortunately pronounced m the same way. Benzine 
is derived from the distillation of petroleum and js non-toxic. Coal-tar benzene has 
two fields of application m industry : (1) where it is handled in large quantities in 
closed mechanical systems, as in the distillation of coal-tar, the blending of motor 
fuel and m chemical industry; and (2) where it is used as a solvent, as in the rubber 
industry, artificial leather manufacture, the dyemg and cleaning industry, the manu- 
facture of paints, varnishes, celluloid, artificial manure and glue. 

Acute benzene pouomng usually occurs as the result of the breaking of distilling 
apparatus, or in the cleaning of tanks. In slight cases there is giddiness, and a stage 
of excitement; in severe cases these symptoms may be followed by convulsions, 
coma and death. Benzene sinks into the metal of tanks. It is therefore necessary 
to forbid men to enter such tanks until they have been washed clean and exposed 
to the open air for many days. Even then a workman lowered into such a tank must 
be equipped with body belt, Iife-linc and breathing apparatus communicating with 
a hose to the exterior. In the stage of excitement the victim may shriek, sing madlv 
and fight with the rescuer, who, on account of his greater exertions, runs more risk 
than the rescued. 


Chrome benzene potsonmg has always been very rare in Great Britain. Speaking 
tor the whole uorld, however, it was at one time the most important industrial poison 
alter lean. Benzene poisoning may begin with giddiness, nausea, anorexia, weakness 
and nervousness. These symptoms are followed by progressive anarmia, with hajmor- 
rhagic mamfesutions, such as bleeding gums, epistaxis, menorrhagia, purpura and 
tisccral and retinal hemorrhages. Ulcers or gangrenous patches on the bps. fauces 
and pharynx are common. Although poisoning may occur only after many years 
exposure there have been fataliues after a few weeks’ exposure. The victims of 
poisoning often constitute a small minonty of the workers; a single sus- 
ccptible individual rnay contrart fatal poisoning m an environment which does not 
Bwe rise to even mild poisoning in others. Ihe factors responsible for the great 
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vanations m susceptibility are largely unkno\vn, but in general, women, especially 
young Nsomen, are more susceptiWe than men Changes m the blood may begin 
from 2 days to 1 month after the first exposure, accordmg to the amount absorbed, 
and they ma> progress, or even develop, after exposure has ceased Acclimatisation 
to the vapour of benzene does not seem to occur, and it is doubtful whether any 
concentration greater than zero is safe over a long penod of time 

The bone marrow is attacked, and it may be aplastic, normal, hiTierplastic or 
leuk'cmic, the corresponding changes being reflected m the peripheral blood In the 
early stages of poisoning there may be little or no evidence of damage to the red cells 
but only purpura w ith leukopenia and granulopenia The total leucocyte count may 
fall to a very low level, in fact, the white cells may almost disappear A count of 
1000 per c mm is common In some cases the granular leucocyles fall as low as 
10 per cent The bleedmg time may be increased to half an hour, with a corre- 
sponding drop in the platelets The red cell count may fall as low as three quarters 
of a million per c mm Splenomegaly may appear in protracted cases of poisoning 
Myeloid leukiemia, confirmed bj post-mortem examination, has been foimd in several 
cases Necropsy usually shows aplasia of the bone marrow Hemorrhages mav be 
found m the skin, pencardium, pleura, alimentary tract, meninges, bladder and 
uterus Gangrenous stomatitis and even necrosis of the gastnc mucosa have been 
recorded Benzene cannot be discovered in the body after death 

Benzene is so toxic that its substitution wherever possible by otlier solvents which 
are harmless is, in preventive treatment the method of first choice In all processes 
involving the presence of benzene the value of frequent periodical medical examination, 
including exanunation of the blood, has been proved by experience The more com- 
plete ana effective tlie prevention of the escape of vapour into the workrooms, and 
the more efficient the daily supervision of the ventilating apparatus, the less is the 
necessity for periodical medical examination 

In acute benzene poisoning the usual methods of resuscitation are used rest, 
warmth, artificial respiration, admmistration of oxygen and injection of nikethamide 
as a respiratory stimulant The patient should be prevented from returning to work 
too early 

Cases of chronic benzene poisoning must be treated by repeated blood transfusions, 
and It must be remembered that the toxic influence may persist even after removal 
from exposure The results of treatment are so poor as to convince all who have 
studied the subject that the use of benzene m industry must be ruthlessly suppressed, 
except where the process used is entirely enclosed Fortunatelv m Great Britain it 
has been possible to do this 

2 NITROBENZENE 

Nitrobenzene (mono nitrobenzene, oilofmirbane, artificial oil of bitter almonds) 
is used m the manufacture of aniline, in perfumery and as a flavouring agent being 
the chief substitute for oil of bitter almonds It is sometimes taken as an abortifacient, 
and on several occasions 15 to 25 drops have proved fatal, especially if the poison is 
taken with alcohol The stomach should be washed out repeatedly wath v\-ater until 
the returned fluid no longer smells of nitrobenzene Purgatives should be given 
In factories deatli has taken place from absorption through the skin, where the oil 
has been spilled on the clothing The victim of such an accident should be stripped 
promptly of his clothes sponged with weak acetic acid or vinegar and provided with 
a shower bath and clean clothes The symptoms vary accordmg to the acuteness of 
the poisoning Pallor appears, qvucUv followed by lividity Unconsciousness occur* 
with great rapidity, perhaps in 20 minutes The patient is generally deeply cjainoscd, 
and the blood is dark and \ isad, and will sooner or later show the spectrum of metha,- 
moglobm Death occurs m coma, or recovery takes place after a variable penod of 
unconsciousness However, nausea and vomiting may begin again after a few days, 
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In severe anxmia a blood transfusion may be considered 


3 DINITROBENZENE 

Dinitrobenzene is used m the manufacture of dyes, and is 
explosive It is a solid, and m consequence poisoning develops less 
se«re than m the case of mono nitrobenzene Poisoning occurs Among “ 
cither shovel or melt dmitrobenzene In a mild rase there is a seme of p ® 
the head, which increases to a violent throbbing hradache, giddmKS and dj 
In severe cases the face is deeply cyanosed, the bps tongue “re P' 

purple , and there are nausea, sometimes vomiting, abdominal pain, a staggenng b 
and extreme weakness An attack rarely occurs dunng work, the man re m ) 
overcome some hours after he has left the plant Cyanosis occurs, and re acmin 
panted by anaimia with marked suppling of the red cells Methmmoglobm, po W 
nns, haimoglobin and even albumin have been found in the unne 
colour of the unne may be noticed by the men themselves soon after their nrst “lo 
\\ith nitrobenzene or aniline Only \cry rarely docs toxic jaundice occur . -f,g 
known in industry that cases of poisoning are more frequent m hot weather tnan 6 

the colder seasons of the year Lack of care and unclean habits arc predi^ s 
causes Those who do not change their working clothes on returning home 
before the fire and absorb the poison from the evaporation of crystals or trom 
matcnal m soluuon on their clothing Absorption from the alimentary a 

rapid if the stomach is empty, and it is therefore desirable that men .q 

meal before they work Alcohol undoubtedly fa\ours absorption, and 
stances are on record in which poisoning has supervened after indulgence m orouw ; 


4 TRINITROTOLUENE 

1 nnitrotoluene is handled mainly in the filling of shells The first syu'P^®^ ® 
poisoning arc drowsiness, headache, nausea, loss of appetite, cpigastnc 
and giddiness There is some cyanosis of the lips, followed by dyspntea with 
dro\ siness and staggering gait Dermatitis m the form of a diffuse crjThcma 
limes occurs on the dorsal surfaces of the wnsts, and on the face and neck ^ ^ 
symptoms come on gradually after several days’ or weeks’ work, or they 
hot daj after a few hours’ work and cause collapse If cyanosis occurs in 1 m t 
the workers, toxic jaundice probably affects 1 in 500 The greatest incidence ^ 
jaundice is m the third month of employment Premonitory symptoms, sue 
drowsiness, giddiness, depression and dark urine are sometimes present, but the ° 

IS often quite sudden Sometimes a btent inter. al occurs between remoial i 
exposure and the onset of jaundice Ihe prognosis is always uncertain, but 8^25 
symptoms of hepatic insufficiency sometimes impear rapidly The mortality J* 
per cenL The morbid appearances are those of yellow and red necrosis of the u' * 
with great reduction in its size and weight The necrosis of the liier cells is t,c 

w iih infiltration and subsequent fibrosis resembling ordinary portal arrhoais - 

animia sometimes occurs among trinitrotoluene workers, but its inadence ^ j ^ 
small The latency of die blood changes is c>cn longer than the latency of the jaun ' 
for It u found that ana,*mia can develop as long as 9 months after exposure to 
toluene has ceased ITie anxmia » usually, if not always, fatal At necropsy *3 ) 
marrow is found ihroughout all bones There is an excess of iron pigment 
h\cf, and multiple hxmorrhages are found m the tissues The skin is the 
channel of absorption I xpenence in industry goes to show that when a 
alnorbed by tbis route the application of preventn e measures is most difficult 
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pnnciples invoUed are cleanliness of the air breathed, secured by effective ventilation 
or filtration through an effective respirator, cleanliness of the implements used and 
cleanliness of the person secured by protective clothing and by personal attention 
to the skin Filling factories must ha\c their own laundries and each ^\orker must 
have two lockers, one for his own clothing and the other for his protecti\e clothing 
Workers and supervisors must be specially trained for the job Periodical medical 
examination is essential 

5 DINITROPHENOL 

Of all the dimtrophcnols it is only the 2-4 or alpha isomer which has toxic proper- 
ties It IS a pale-yellow crystalline powder, which is used as an explosive, in the 
dye industry, and for the preservation of timber Absorption takes place through the 
respiratory tract, the alimentary canal and the skin Heat aids absorption and alcohol 
mcreases the incidence of toxic manifestations D N P acts by stimulating the 
general metabolism Workers show yellow staining of the face, legs and forearms, 
and especially of the palms and soles Staining of those parts of the body which have 
not been in direct contact with the powder indicates a dangerous accumulation of the 
compound m the body In a small proportion of workers a pink maculo-papular 
eruption appears on the exposed skm Mild poisoning is characterised by lassitude, 
slight headache, night sweats and fatigue on the slightest exertion Workmen may 
lose weight from the time that they first take up the work Acute mtoxication comeg 
on suddenly, with a sensation of extreme wetness m the hmbs and painful con- 
stnction in the chest, a burmng thirst, abundant sweats, and an agitation and anxie^ 
which are charactenstic Other signs are pallor, dyspnea and scanty urine, which 
may be a deep orange colour owing to the presence of 2-amino-4-nitrophenoI In 
more severe cases death may take place within a few hours after a nse of temperature 
to 104® F or over The victun has severe sweating, intense thirst and sometimes 
colic and diarrhcea The basal rate of metabolism is increased to 200 per cent or 
more The state of anxious terror and restlessness is followed by hyperpneea, coma, 
convulsions and death Necropsy reveals no characteristic lesion When the dose 
is not fatal the symptoms rapidly decrease and many workers develop a tolerance to 
the poison The workmen must be provided with a complete set of underclothing 
and overalls into which they change from their working clothes, a separate cubicle 
being provided for each man Well-designed exhaust ventilation must be applied 
locally to take away the fumes in the melting of the compound and also in the filling 
of shells Any dust that collects around the margin of the shell must be removed 
by a vacuum cleaner 

In 1933 dinitrophenol became widely used in the treatment of obesity, especially 
m the USA A dose of 3 mg per kg of body-weight will cause a rise m basal 
metabolic rate and loss of weight, unattended by tachycardia Toxic symptoms were 
soon reported, including urticaria, exfoliative dermatitis, jaundice, peripheral neuritis, 
loss of power to discnmmate between sweet and salt tastes, fullness in the ears, deaf- 
ness, fall in blood pressure, albummuna, neutropenia and fatal agranulocytosis After 
dinitrophenol had been employed for 4 years, cataract was found to be a late complica- 
tion of the use of the drug It appears from 3 months to 18 months after the first 
dose IS taken, the change is bilateral and the lens fibres alter so quickly that the cataract 
swiftly progresses to total blindness This final disastrous effect of dinitrophenol 
brought to a close the unfortunate popularity of this drug 

6 DINXTRO-ORTHO-CRESOL 

The compound 4 6-dinitro or/Ao-cresol is a yellow solid, manufactured on a 
large scale as a weed killer, insecticide, ovicide and fungicide It is applied m agri- 
culture as an aqueous solution of the sodium salt, while for locust control it is used 
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as a dust or solution in oil. Its use in the treatment of obesity, although effective, 

has been given up because it is too dangerous. imMPt 

D.N.O.C. may be considered to be about twice as toxic as dmitrophenol .r 
It is a cumulauve poison in man and is eliminated slowly. Like D.N.P., its letnal 
effect is due to excessive stimulation of the general metabolism. At necropsy me 
changes noted are yellow pigmentation of all the tissues, dehydration, petechial 
hsemorrhages of the brain and lungs, and jiarenchymatous degeneration of liver and 
kidnc>s. A papular dermatitis is ojmmon in workers handling D.N.O.C., and nasal 
irritation and bums of the skin of the hands have been reported. The earliest symp- 
tom of poisoning is an exaggerated feeling of well-being, but this is difficult to assKS. 
It is likely to be present when the concentration of D.N.O.C. in the blood is oi the 
order of 20 micrograms per gram of blood. In severe cases unusual thirst, excessive 
s\s eating and fatigue are followed by weakness, high fever, tachycardia, anxiety and 
great hyperpncca. The basal rate of metabolism may rise even as high as 400 per 
cent. There is loss of weight, perhaps 20 lb. in a few weeks. Severe liver damage 
has sometimes occurred but cataract has been recorded once only. _ • i j /n 

Measures adopted to reduce the incidence of D.N.O.C. poisoning include (Ij 
periodical medical examination of the workers, (2) the introduction of locally applied 
exhaust ventilation in factories, (3) the use of masks, protective clothing and enclosed 
tractor -cabins by spray operators, and (4) the exclusion from further contain, for at 
least 6 weeks, of workers in whom the concentration of D.N.O.C. m the blood is 
20 micrograms or more per gram. No antidote to D.N.O.C. is known. Eariy 
diagnosis is essential, and treatment on general lines will result in recovery, even in 
seriously poisoned patients. The patient must be kept cool by tepid sponging; 
fluids and electrolytes, which arc lost in the profuse sweating that characterises the 
illness m its acute stages, must be replaced; barbiturates should be administered in 
doses adequate to allay the anxiety. 


7. ANILINE 

Aniline is a colourless, oily liquid which darkens on exposure to light or air. It 
is handled in the manufacture of dyes, in the dyeing and cloth-pressing industn^ 
in the extraction of resin and m the rubber industry. Aniline poisoning arises usually 
from inhalation, but absorption through the skin and, less frequently, inhalation oi 
dusts of aniline compounds may cause it. Care must be taken to change the clothes 
at once whcnc>cr they arc splashed with anibne. Men must avoid entering chambers 
filled with its vapour. The symptoms of aniline poisoning are similar in all respects 
to those of nitrobenzene poisoning. The convenient term amlism may be used to 
cover the sjmptoms produced by most of thenitro- and amino-denvatives of benzene. 

In aaile aniline poisoning there is headache, weakness, difficulty in breathing, 
CJ^nosls, loss of power in the limbs and giddiness. In severe cases the cyanosis is 
more intense and prostration occurs with a cold moist skin, small pulse, air hunger 
and even death in coma. When recovery occurs it is often gradual and may be 
accompanied by increased frequency of mictuntion. In chronic poisoning the workers 
show slight cyanosis, secondary anamua, and sometimes sleeplessness, headachy 
giddiness and abdominal discomfort. In hotwCather practically all the men exposed 
to aniline and similar compounds in a dje works show cyanosis. 

Ihc manufacture of nitrobenzene, and the reduction of nitrobenzene and nitro- 
tolucnc to aniline and loluidmc must take place in closed vessels. Even so, escape 
of small quantities of aniline into the atmosphere is very difficult to prevent unless 
ample ventilation is provided. Therefore, m addition to the technical regulations, 
there must be insistence on cleanliness of the workrooms, personal cleanliness on the 
part of the workers and provision of baths and changes of clothing. Contact with 
aniJmc and nitrol>enzcnc. especially on the skin, and also the spilling and splashing 
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of these fluids must be carefully avoided. All workers must be instructed as to the 
symptoms of nitroben 2 ene and aniline poisoning, and the right steps to take if poisoned. 
Regular medical inspection of workmen is desirable. 

Workers, and especially those newly employed, must be under supervision in 
order that assistance may be rendered them on the first signs of poisoning. Medical 
assistance should be wthin easy reach. Systematic instruction should be given in 
first-aid methods, and in the use of apparatus for o:cygen and carbon dioxide inhala- 
tion. The possibility of skin absorption must always be borne in mind. A victim 
whose skin or clothing has been splashed with aniline may turn blue in the face 
and begin to stagger. Someone may take him out to the fresh air or administer 
oxygen, when what he needs most is to have his clothes stripped off and be given a 
bath. Workers entering stills and similar chambers should always be equipped with 
breathing apparatus and a supply of oxygen. Other aids, such as safety belts which 
are held by helpers, involve certain risi«, cspedally as the rescuer is easily induced 
to spring to the assistance of his unfortunate mate without the necessary breathing 
equipment. The frequency of such accidents calls urgently for the use of breathing 
apparatus. 


8. PHENYLENEDIAMINE 

Phenylenediamine is used for two similar purposes; for dyeing hair black and 
as a dye tor furs. It is well known that it may cause dermatitis and sometimes asthma 
in susceptible persons. Its sj^temic effects are mucl> rarer and have received less 
attention. Hairdressers han<UIng the dye have suffered from attacks of weakness 
and vomiting, wdth intense riolet cyanosis of the Ups and face. In unusually susceptible 
individuals toxic jaundice has occurred, followed by death from hepatic insufficiency 
after about 6 months. At necropsy the liver is small and shows the changes of sub- 
acute atrophy •tvith regeneration nodules. Patch testing of the skin should be carried 
out on all applicants for the job of ladies’ hairdresser ; those showing a positive result 
must be rejected. Persons liandling the dye should wear rubber gloves. 


POISONING BY HALOGENATED HYDROCARBONS 

The entrance of chlorine or bromine into an aliphatic compound increases its 
toxicity. This is less commonly true of an aromatic compound. The various mem- 
bers ot this group are useful as refrigerants, as degreasers of metals, fire-extinguishers, 
cleansers of textiles, solvents for rubber and thmners of cellulose lacquers. Their 
usefulness is enhanced because they are non-inflammable, non-combustible and non- 
explosive. They vary greatly in their toxic effects, triclilorethylene being relatively 
harmless and tetrachlorethane deadly. 

1. METHYL CHLORIDE 

Men working in chemical plants oremploj'cd upon making, installing or repairing 
refrigerators may be exposed to methyl chloride. Symptoms of poisoning include 
giddiness, weakness of extremities, nausea, vomiting, restlessness, followed by somnol- 
ence and then by dimness of vision, vvluch may not clear up until 14 days after removal 
from exposure. Later there is some rise of temperature, pulse and respiratory rate, 
usually with oliguria and occasionally with suppression lasting up to 48 hours. Evid- 
ence of acute nephritis is found in about half the cases. Anxmia may be found, the 
red cells dropping as low as 3 million per c.mm., and the hiemoglobin as low as 50 
per cent. The deatli-rate is as high as 35 per cent. 
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2 METHYL BROMIDE 

Methyl bromide is a colourless, non Tt is valuable 

and mtrocen dioxide The latent in tws-iflache vertieo, dimness of vision, 

patient IS seized abruptly tilth nausea, \om -Mmonaty cedema, oliguna, sup 

iiplopia, euphona and delinum I" ““X may occur The skin is pale, 

prLsion of unne, tnamus and’^even opisthotonus may be 

the temperature normal, svseatmg w p k,, affected in susceptible people, 

seen the pupils are dilated The skin "“J Methyl bromide bums 

premonitory n"mUs is "nstic and ™y be intense M«h^^ 

Le superficai, rarely extending deeply Jd stteUmg of the surround 

are chSractensed by cons.den&lc desquaiMtion 

m<T8kin Heahnc readilj occurs and in most cases mere convulsions 

Mild Sises usuaUy recoter, but tthere •'•“e 'S “d'ma o^Aejun^^^l^ 
aiuna or severe burns *e 'lutmme is oto M ^ will usua ly 

t^mptoms treatment bj rest in bed for 2 > except to administer o^gen 

be a^dequatc If there is c>anos.s in inple dye solution 

The skin lesions should be treated uith 2 per cenL tannic aciu in i p 
or \Mth propamidine isethionate cream 

3 CARBON TETRACHLORIDE 

Carbon tetia-Monde is used m industry “ ^f/'he mm ?yrene'^ a to°e'iun- 
clearang for cleaning oil from machineiy and d Irom the anesthetic 

Msher Acme ani sometimes fatal P”j“T*Jioo rofthe hair Men nposed to 
elTecta of carbon tetrachloride used as a dry shampoo ^ have suffered 

the vapour sprayed from Pyrene fire 

from o™guni aid jaundice nephnns, 

shown to cause necrosis of the liver In man n m Y 8 gajjy stages 

necrmis of the liver, .edema of Jhe longs 

of the illness are characlensed by jKrustent obguna sup- 

and tenderness over the hver Such sSates dial 

prcssion of unne and unenua Someumes the clinica p 
of the acute abdomen fhe bl^d urea may nse o 300 mg per ITO m^ 
patient, though practicallv monbund tray suddenly P ^,„,.l; 5 d recovery 

even after almost complete snuna lasting 10 days When the hver „eatment of 

may follow an attack of jaundice lasting as long as 2 i nauent should 

casis rendered unconscious by acute poisonmg it is important tfut the pau ^ ^ 
not be placed upon the floor of the r™m where the acadent olMtred for h P 
is five times denser than a.t and therefore accumulates „7calc.um 

sufhctency should be treated by glumse dnnks, together with 

lactate up to 15 g a day Calaum gluconate may be giv en by mtramusmlm nj 

Ptotem hydrolj-satcs methionine and vatamm supplements have also oeen us 
4 TETRACHLORETIIANE 

retrachlortihane is the most dancerous of ah the chlonnated by drocarbons bcu^ 
nine tjm« as toxic as carbon iclrachlonde It is a scry good “nulose 

acetate. «hidi being non mnammable. w used for puiposw for 
rmraic (ceUulotJ) is not adapted Cellulose acetate vvas the ^bicf ranstiWCTt _ 
ilfype used as a waterproof coating for the wnngsof aeroplanes m tl c \\ ar ot ivi 
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and It IS now used to make non-mflammablc cinema film The symptoms of poisoning 
are general malaise, loss of appetite, nausea, headache and constipation After se\ eral 
days or e\en weeks, jaundice develops and \omiting is then likelj to become more 
marked In fatal cases necrosis of the liver is found in the form of acute red and 
yellow atrophj In one case the liver weighed only 19 oz The blood changes in 
mild poisoning consist of an increase of lai^e mononuclear cells up to 40 per cent , 
vn\h a slight ele\ation of the wlute aiunt Blood counts have been taken in order 
to detect early poisoning Elaborate exhaust \entilation m factories and workshops 
fails to pre\ent toxic jaundice It is therefore necessary to use a harmless substitute 
such as amyl acetate 

S TRICHLORETHYLENE 

Tnchlorethylene is employed extensnel} in dr> cleaning and as a degreasing 
agent It has assumed an important place in the hst of fat and rubber soKents, dis- 
placing to some extent carbon tetrachloride Tnchlorethj lene has a pow erful narcotic 
effect The workman affected is usually found unconsaous on the floor, and if there 
has been prolonged exposure to a large dose the effects may be fatal Chronic ex- 
posure has been held responsible for paralysis of the sensory fibres of the fifth ner\ e, 
and also for retrobulbar neuntis followed by optic atrophy An indirect form of 
injury to the eje sometimes occurs when a foreign body lodges m the cornea and 
produces ulceration The workman is not aware of the presence of the irntant sub- 
stance, because the cornea has been rendered insensiuve Tnchlorethylene is not 
so likdy to attack the liver as tetrachlorethane Toxic jaundice and albummuria 
have been recorded only rarely Dry cleanmg establishments employing trichlor- 
ethjlene should be proMded with effiaent exhaust ventilation When solutions con- 
taining tnchlorethylene are apphed to the mtenor of closed vats the men should 
work m pairs, reheving each other frequently The man in the enclosed space should 
be provided with a lifebelt and also with an apparatus through which he can breathe 
air from outside 


6 CHLORINATED NAPHTHALENES 

\\'hen naphthalene is chlorinated a senes of wx\ hke substances is produced 
These are used as an insulating coat on wires or on metal bars to circumscribe the 
action of plating processes Thej ma} produce acne, starting on the face and around 
the angles of the jaws and malar prominences, and spreading on to the sides of the 
face, neck, shoulders and forearms The skin lesions in a tjqiical case ire comedones, 
papules, pustules and, inse\ere cases, small cj'sts Since 1936 several cases of jaundice 
have occurred m workers handling chlorinated naphthalenes In one fatal case 
necropsj showed acute red and yellow necrosis of the liver, wluch weighed 650 g , 
the normal being 1500 g By attention to ventilation, protective clothing and medical 
supervision of workers, the chlonnaled naphthalenes can be handled in industrj with 
safety 


DECOMPRESSION SICKNESS 

SjTionyms — Caisson Disease, Compressed Air Illness, Divers’ Paraljsis, 
Aeroembolism of Avnators 

Definitions — Decompression sickness is the name giien to the sjauptoms which 
appear (i) when workers m compressed air are too rapidly decompressed , (ii) when 
dc^ sea divers or men escaping from sunken submannes come too rapidlj to the 
surface, and (ui) when airmen or air passengers ascend too rapidlv to high altitude 

/Etiology — Caisson disease is an industnal hazard encountered in those pro- 
ce^es of subaquatic engmeenng m which compressed air is cmplojcd The work 
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of excavating for the foundations of piers, nver bridges, skyscrapers and certain 
tunnets is carried out in a subaqueous chamber called a caisson 1 his is essentialJy 
a tube of iron or concrete open below and provided with a cutting edge by vvhich 
It sinks when weighted into mud, sand or moist earth The working chamber at 
the bottom is kept clear of water bj compressed air, and it is here that the men work 
Pressure is produced and mamiamed by pumps and regulating apparatus 

It follows that caisson workers are submitted to a pressure of air which just 
exceeds the hjdrostatic pressure of that depth of water in which thej work Work- 
men descend to the working place of the caisson by passing from the normal atmo- 
sphere through a senes of chambers with airtight doors in which the air pressme is 
raised by rapid stages until the high pressure of the working place is reached They 
leave through the same chambers, the air pressure being lowered for some space of 
time in each as they pass throujjh This process is termed “ compression ’ and 
“decompression”, or “locking m and out” Caissons are usually worked at a 
pressure of below 35 lb and in 6 to 8 hour shifts, but they have been successfully 
worked at a pressure of 45 lb with 2 hour shifts, and at 50 lb with l-hour shifts 
Divers are employed in the construction of harbours, docks, piers, breakwaters 
and bridges , in recovenng sunken ships, cargo and treasure, in cleaning and repairing 
the hulls of ships and in fishing for pearls and sponges The diving dress used con 
sists of a copper helmet attached to a metal corselet the latter being secured water 
tight to a rubber suit fitting closely every part of the body except the hands which 
pass through elastic cuffs The boots are heavily weighted Compressed air is 
supplied by an air-pump on the surface through a flexible pipe and is earned through 
a tube at the back of the helmet The exhaled air escapes through a spring valve 
at the side of the helmet whenever the inside pressure becomes slightly greater than 
that of the surrounding water Tor every 33 ft (5J fathoms) in depth of water the 
pressure increases by I atmosphere or 15 lb to a square inch Thus the diver » 
compressed as he slowly descends by an increasing air pressure from his pump and 
IS decompressed as he ascends much more slowly Divers frequently work at 120 ft 
(53 lb ), and the record depth has been 420 ft (182 lb ) but to resist the pressure 
at such a depth an incompressible metal suit must be worn The working shifts of 
divers arc much shorter than those of caisson workers 

Dccomnrcssion sickness of aviators differs from caisson disease only in its lesser 
Bcientj In fljing, symptoms may develop at 32 000 ft if the rate of climb is 200 ft 
a minute or more '1 hey may appear after a few minutes or only after 2 or 3 hours 
accordmK to the particular susceptibility of the individual Above 37,000 ft any 
Tcasonahlc rate of climb is very likely to produce symptoms even m the most resistant 
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distension from trapped gases in the intestinal tract. Nitrogen released in the tissues 
appears to act principally by causing pain in the unyielding tissues such as bone, 
tendoi, fascia, periosteum and nerve sheath. Neural damage due to aeroembolism 
varies greatly, is non-specific, and unpredictable. That part of the nervous system 
which IS least oscular, namely the four lower dorsal segments of the spinal cord, 
is the region most commonly affected. Hundreds of bubbles have been counted in 
the spinal cord and these are much more numerous in the white than in the grey 
matter. In every fatal case which has been adequately examined at necropsy patches 
of necrosis in tlie dorsal region of the spinal cord with the usual secondar)' degenera- 
tion have been found. Hemorrhage is a relatively unimportant finding. Massive 
escape of nitrogen bubbles may occur into the blood-stream and, in rapidly fatal 
cases, the heart has been found distended with gas after death. Nitrogen bubbles 
in the pulmonary' artery and its branches may' cause death through occlusion of the 
circulation and asphy’xia. Collections of nitrogen may be found in the subcutaneous 
tissues and may cause subcutaneous emphysema with palpable crackling. Nitrogen 
embolism may cause necrosis of the tissues in any part of the body. 

Symptoms. — ^The actual ascent and descent of caisson workers, divers and air- 
men is associated with no worse symptoms than discomfort in the ears from disparity 
of air pressure in the middle ear (“ ear block ”). Rupture of the tj'mpanic membrane 
is rare and may be associated with infection of the middle ear — “ aero-otitis media 
If air under pressure is trapped in the nasal sinuses there may be pain (“ sinus block ”). 
Teeth showing subacute inflammation of the pulp may ache at high altitudes (“ aero- 
dontalgia "). 

The symptoms resulting from decompression will be severe in direct proportion 
to the length of e.xposure to an abnormal pressure and to the rapidity of return to 
atmospheric pressure. No symptoms occur after short exposures to compressed air 
such as 15 minutes at a pressure of 45 lb., or 2 minutes at a pressure of 75 lb., even 
though decompression be as rapid as possible, for these periods are too short to 
allow of nitrogen saturation of the tissues. It is for this reason that decompression 
sickness is less common in divers, who for the most part work for a short time only 
at high pressures, and so much more common in caisson workers who w'ork for many 
hours at a stretch at a pressure of from 30 to 40 lb. Similarly, airmen usually remain 
above 30,000 ft. for too short a time to be affected. 

In caisson workers the onset of symptoms is relatively rapid, in 60 per cent, 
during the first hour, in 35 per cent, dunng the second hour, in 3 per cent, during 
the third hour and in the remaining 2 per cent, after 12 hours. The commonest 
symptom is dull tiirobbing pain, gradual in onset, progressive and shifting in char- 
acter, and frequently felt in the joints, or deeply in muscles and bones. Pams of this 
nature are referred to as '* the bends ”, a term established by long usage and arising 
in the fact that the limb affected is held in a semi-flexed position from which it is 
found difficult to straighten it. The elbows, wrists, knees and hips are the areas most 
frequently affected, but the epigastric and lumbar regions may be involved too. 
Numbness may precede the onset of pain. Skin temperature may fall as the part 
involved becomes blanched in appearance. Er}'thema of the skin with pruritus (” the 
itch " or “ prickles ”) occurs with regularity if the skin is chilled during decom- 
pression. A type of asphyxia knowm as ** the chokes ” or ” the chokers ” may occur, 
though it is less frequent than ” the bends”. Several hours of complete well-being 
following decompression may elapse before the appearance of the earliest symptom 
of ” chokes ”, namely, a sensation of substemal distress felt only during deep inspira- 
tion which frequently serv'es to elidt the cough reflex. This sensation of substemal 
distress may be only transient or it may progress to frank asphjToa. Normal breathing 
becomes shallow, rapid and then d}*spnanc. The skin becomes c)*anotic, or ashen 
grey, cold and clammy. The pulse, at first slow and pounding, becomes thready. 
I’arotj'smal attacks of aiughing or true ** chokes ” may precede loss of consdousness. 
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The plrture presented b one of " shock ” and represents a transformation t\ithin a 
period usually of several hours from a state of health and \igour to one of mcapaat>' 
without an> apparent trauma being irdlicted upon the individual. It is this condition 
which not only frequently superv'enes in divers when the premonitory symptoms of 
“ bends arc ignored and treatment delayed, but may also be responsible for arra- 
latory collapse and deaths which occasionally occur following too rapid decompression 
in the low-pressure chamber. 

Vertigo (“ the staggers ”) is a common sj’mptom. The staggering gait may be 
accompanieo by nausea, vomiting, tinnitus and nystagmus. When paraplegia ocemrs 
it usually extends as high as the ninth dorsal segmental level, but may reach the cervicd 
region and involve the arms. It comes on rapidly and involves motor, sensory and 
sphincter functions. It may be of any degree of severity from a slight and transient 
cfTea to a complete and permanent loss of the functions of the spinal cord. It occurs 
with increasing frequenej* and completeness in proportion to the degree of pressure 
and the length of exposure to its influence. Hemiplegia or monoplegia of cerebral 
origin arc less commonly seen. 

The complications of decompression sickness arc limited to certain lesions of the 
lungs, bones and joints which occur in caisson workers. Spontaneous pneumothorax 
is a rare complication of too rapid decompression. IVhere bone complications occur, 
the 8j*mptoma of onset are insidious and are delayed from 6 months to a year or more 
following repeated attacks of caisson disease. Various infarcts, possibly due to 
nitrogen emboli in end arteries of nutrient vessels, lead to aseptic necrosis of areas of 
bone and sometimes of anicular cartilage. The bones of the lower bmbs arc com- 
monly affected and the joints include hip, knee and shoulder. WTiere the diaphysis 
of a none is involved the lesion results m an encapsulated calcified area. The joint 
lesion may lead to persistent pain and ultimately to osteoarthritb with dbablement. 

Treatment, — Prophylactic.— -The ideal age for compressed air workers and 
aviators is between 20 and 40 years, since during these years the eardio-vascular 
system is at its greatest efficiency and therefore best able to withstand the hardship 
involved. All persons with disease of the heart, lungs, kidneys and peripheral vessels 
should be rejected. Obese men are bad rbks because fat deposits act as a gaseous 
reservoir predisposing to bubble formation. Acute infections of the respiratory 
passages must temporarily disqualify a man for employment because the infection 
may involve the Tusiachian tubes and the ostia of the sinuses with the risk that 
air will be trapped in the middle ear or sinuses wnlh consequent infection or rupture 
of the tympanum. The workman, airman or air passenger avoids the consequences 
of unequal pressure on either side of the tvmoanum bv oneninw ibe F.iwtachian tubes 
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may not be associated ^\lth cjanosis. It is the usual result of breathing a rarefied 
atmosphere in which the partial pressure of oxygen is lowered, and in this connertion 
IS hnow-n as " mountain sickness ” or " alutude sickness ” when heights approaching 
20,000 ft are readied The charactenstic phenomena can be produced at will by 
respiration within a partially exhausted chamber, and they can be obviated at high 
altitudes by adequate oxjecn addition in r»piration Arterial anoxaemia is also 
present to some extent m those pulmonary diseases in which there is damage to the 
respiratory epithelium, obstruction to the air passages and when prolonged shallow 
breathing occurs, as in pulmonary adema, emphjscma and pneumonia, and m these 
conditions oxygen addition is valuable if its admimstration can be very prolonged 
2 Stagnant or pasnie anoxamta — ^This results when, on account of some fault 
in the circulatory mechanism, the passage of the blood through the tissues is too 
slow to provide for adequate oxygenation It is the common happening in the circu- 
latory failure of cardiac disease There is here no fault with the oxygen content of 
tlie arterial blood The oxy-gen saturation of the venous blood falls lower than 65 
per cent, of the normal, and the normal different^ between the oxygen saturation of 
the arterial and of the venous blood, whidi is 20 to 30 per cent , is exceeded, and 
tliere is always cyanosis, which appears when the reduced hsmoglobm content reaches 
40 per cent of the total hxmoglobin Since the artenal blood oxygen content is 
not at fault, oxygen administration ts useless to relieve this condition. 

3 Anoxte anox<pmia — ^This results from a deficiency in the oxygen-carrying 
power of the blood, either by reason of defiaent hamoglobin content, as w the 
anxmias, or by fixation of some of a normal hxmoglobin content, as methhxmoglobm, 
sulphxmoglobin, or carbon monoxide hxmoglobin In the anoxic varieties, cyanosis 
does not occur, however severe the anoxxmia, for the reason that cyanosis only appears 
when 40 per cent of a normal hxmoglobin content exists as reduced hxmoglobin 
Therefore, an anxmic patient with 50 per cent hxmoglobm would require 90 per 
cent of the total hasmoglohin present to be reduced for the appearance of cyanosis 
Oxygen administration is of no avail m anoxic anoxxmia 

Altitude Sickness , Mountain Sickness —There is considerable difference 


among individuals as regards liability to the appearance of symptoms at low atmo- 
spheric pressures, some suffering earlier and more than others The immediate effect 
of exposure to such pressures is to cause rapid concentration of the blood and there- 
fore a relative increase of the ratio of the hjOTOglobm to the volume A 10 per cent 
nsc in the harmoglobm ratio may occur after 20 minutes’ exposure. This is in part 
produced by the role of the spleen m acting as a resen oir for the erythrocytes, which 
are discharged rapidly into the general circulation under these arcumstanccs This 
fcnof ss a omTpetwacnrn fre fhc oxjgcn-want of the ussues, and its occurrence ts 
associated mth a disappearance or amelioration of the imtial symptoms of oxygen- 
want In those who remain at a bearable high altitude many weeks, some degree of 
acclimatisation occurs, and this is assoaated with hyTieractivity of the blood-forming 
organs and an enthrocytosis The anoxxmia prouuces hypcrpncKi, and there rs st 
tint an aUalosis from increased ventilation, which subsequently lessens 

Syniptonis Mtntal tjfeclt arc most important when rapid ascents to high alo- 
luUrt arc rr^de iri av lation, and consist of a graduaUy increasing dulling of perception, 
of which the suhje« IS usually unaware There is an increasing mac^racy and 
Irtharp of mental funemons. witli a tendency to torpor and loss of memory. The 
skihed photographic observer fates many photographs upon the same plate, the 
olncner throws his valuable notes overtward, the nangator makes for a wTong 
uwutunoii or to sleep, and the fighter pilot forgeu to go into acuon On return 
in Un 1 a muddled and oonfused memory of what has happed dunng the flight is 
f l.c<scr degrees of this condition liaie Jedto great errors in judgc- 

n #??ircm cow-ardice and irresponsibility m military aviation So 

irvm«hl) docs thu ncntal paralysis come on and so deep roav be iL effect before 





TRAVEL SICKNESS 


401 


its presence is realised, that in Tissandier’s balloon ascent in 1875, all three aeronauts, 
though provided with oxygen apparatus, were paralysed beyond movement before 
realising the necessity for using it, and two of them lost their lives. Diminution of 
auditory perception becomes so great at high altitudes that the aeroplane engine 
becomes almost inaudible. 

Respiratory effects . — At an altitude of 12,000 ft., nose-breathing ceases, and above 
this height the breathing deepens into liyperpnma, which is periodic and may be 
most distressing. The dyspnosa is greatly increased on exertion and is accompanied 
by cyanosis. Even such acts as talking and using a pressure pump may greatly increase 
the dyspnoea. 

Muscular weakness . — ^Accompanying the mental lethargy is an increasing condition 
of muscular weakness. The slightest exertion is hard work. The machine is difficult 
to fly at very high altitudes, the marksman shoots badly and the mountaineer becomes 
incapable of taking exercise. 

Other symptoms which may occur are — (1) headache, which may be very intense 
and which is usually met with in prolonged exposure to high altitudes, as in mountain 
climbing ; (2) spasmodic gulping accompanying the hyperpnoca ; (3) fainting on 
exertion ; (4) increased frequency of micturition ; and, rarely, (S) vomiting and 
(6) ^istaxis. 

The mental effects were most conspicuous in aviators who had to make prolonged 
flights at very high altitudes before the regular use of oxygen apparatus. The dyspncca, 
headache and muscular effects have been most troublesome in mountain ascents 
where exertion is unavoidable. 

Death has occurred in balloon, ascents to gain a great altitude. It occurs very 
rapidly and is preceded by general muscular paralysis. Glaisher and Coxwell survived 
29,000 ft. by a lucky chance after complete paralysis of the limbs had set in. Sivel 
and Croce-Spinelli died at a height of 27,500 ft., while Tissandier, who was with them, 
survived. Exposure of airmen to high ^titudes produces the follotving effects : The 
gait of the men on landing is tmsteady and laboured. Reports are laboriously made 
out (there being a general disagreement as to what was seen and done). Tempers 
are short, everyone looks and feels tired, and the idea uppermost in the mind is to 
lie down and go to sleep. Severe frontal headache is common ; it may persist until 
the follo^\^ng day and at times proves incapacitating. Appetites are poor and spirits 
are depressed. A repetition of this kind of work over any length of time rapidly 
produces deterioration of mental and physical well-being. 

Remarkable individual tolerance to anoxemia occurs in some subjects, but this 
tolerance tends to disappear with repeated long exposure. Physical fitness and train- 
ing increase tolerance up to a certain point, whereas unfitness and especially digestive 
disturbances lower tolerance, and the latter are apt to induce vomiting. 

Treatment. — Since the symptoms are due solely to lack of oxygen they can be 
entirely avoided by the use of a portable apparatus to deliver the necessary oxygen 
by all those who have to encounter an altitude of over 15,000 ft. The essential feature 
of such an apparatus Is the regulation of oxygen delivery by an aneroid controlled 
valve, so that the amount of oxygen deliii^ed varies in inverse proportion to the 
barometric pressure of the atmospheres surrounding the instrument, and consequently, 
in direct proportion to the altitude. 

When sj’mptoms have developed, the immediate treatment requisite is the cessation 
of exertion, the provision of oxj'gcn if available and a speedy return to a loivcr altitude. 


TRAVEL SICKNESS 

Under this heading can be included sca-sickness, air, train and car sickness. 
By far the most disabling form of travel sickness is sca-sickness. It is a disorder of 
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gastnc and mtestiiul function brought on in susceptible subjects by travelling on the 
sea A similar disorder occurs m manj persons under various other conditions in 
which they are subjected to repetitive irregular motion as m an aeroplane, a swing, 
a roundabout and, to a less degree, m a railway tram, a motor car, a lift or even during 
dancing 

Etiology and Pathology — It is well known that irregular and unaccustomed 
stimulation of the labjnnth causes nausea and vomiting, and also other disordeis of 
function in the structures innervated by the vagus or parasympathetic system In 
trav clhng through rough seas the roll and pitch of the ship cause excessive stimulauon 
of the labyrinth In the case of car and aeroplane travel the labynnth is subjected 
not onlj to the effects of rotation of the body through planes to which it is unaccus 
tomed, but also to rapid accelerations and decelerations as well as to altitude changes 
Another influence is the reception of irrelative impressions from the other afferent 
organs which subserve the orientation of the body in space and the appreciaDon of 
movement, namely, the eyes, and the postural sensory system of muscles and joints 
Psychological factors, especially apprehension, also play a part Tram and car sick- 
ness are mainly concerned with the visual factor and are brought about by the diffi 
cuUy txpenenced m adjusting vision to the rapidly passing landscape A receding 
landscape imposes such disability on certam mdividiuals travelling by tram that they 
can only travel faang the engine 

The degree of susc^tibility vanes greatly in different individuals Early infanCT 
IS immune from the affection, since the orienting mechanism has not attamed full 
physiological activity, and old age is relatively immune, probably from lessening 
irntabihty of the nervous system Individual hypcrsusceptibility and individual im 
munity arc very common, and the readiness with which tolerance is acquired by 
training vanes greatly m different people Persona! immunity is for the most, relative 
onh, for there are tew who can pass through excessive ami prolonged stimulation 
witliout developing some of the cbaractensuc symptoms The development of toler 
ance bv habitude vanes greatly Some develop tolerance readily, and others with 
great uifficulry cars of continuous sea going may pass before any tolerance is 
developed, and many sadors never acquire any, as was the case with Admiral Nelson 
Of the many adjuvant factors the more important are apprehension, or the full 
cspcctation of bnnr^ sick. smril of the ship and especially of oil, heat, a stuffy 
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or other mo\ement causing the condition is o\er, but sometimes dizziness, headache 
and gastric sjTnptoms persist for a long tune, and the patient is “ good-for-nothing ” 
until he has had a night’s sleep In persons taking long sea a oyages, the s^miptoms 
usually lessen m a few da>s, reaction sets in, accompanied by a return of appetite, 
and convailescence is complete within a neck, but sjTnptoms are liable to return with 
an onset of rough seas Some persons, on the other hand, ne%er lose tlie symptoms 
until the w>age, howe\er long, is o\er, and these may be reduced to a piteous condi- 
tion of bodilj Vicakness, from which subsequent coni'alescence is slow Death appears 
rarelj , if e\ er, to ha\ e occurred e\ en m the most severe condition of bodilj depression 
and star\ation from sea-sickness alone Apart from the long convalescence which 
ma> be required in severe and long-lasting cases, there seem to be no harmful results 
Treatment — Secunng an airj cabin amidships with pleasant distractions during 
the vojage may prevent symptoms Even unpleasant distractions such as fear and 
excitement in troops about to land on a hostile shore are often effective Many drugs 
are vxiluable in the control of sea-sickness They include hjoscine, diphenhydramine 
(Benadryl), dimenhydnnate (Dramamine), chlorcyclizine (Histantin), promethazine 
(Phenergan) and benzhexol (Artane) Their mode of action is not knowm , it may 
either be a direct sedative effect on the vomiting centre or a central anticholinergic 
effect Not one of these drugs ts outstanding, but hjoseme hydrobromide 1 mg 
taken an hour before sailing wall orevent sickness during short sea journeys in tlie 
majority of susceptible people On long voyages, taken m the effective dose of 0 75 
mg t d s > it may cause unpleasant side-effects and promethazine (25 mg t d s ) js 
to be preferred 


ELECTRICAL INJURIES 

Electrical injuries may be received from lightning stroke, from accidental contact 
with high tension conductors, on railways or in faciones, mines and shipyards, from 
faulty household electneal appliances, or from judicial electrocution where this obtains 
Etiology — In Great Britain electncity is usually supplied to householders at 
voltages under 250 The seventy of the injunes sustamed m any given case depends 
upon other factors than the v oltage of the ischarge receiv ed, and thus it is that fatal 
injuries may be received from currents of comparatively low voltage (120 volts), and 
surv iv'al may follow the reception of currents of higher potential A current of 500 
volts is commonly fatal, and alternating currents are usually more dangerous than 
direct Voltages of over 1000 are spoken of as ** high tension ” The quantity of 
the current ts also of importance A current of 100 amperes is dangerous, one of 
500 is likely to be fatal The lightning flash is a rush of protons and electrons through 
the air in a path which may be more than a mile long and about 20 ft wide The 
current is direct, not alternating, of the order of 1000 million volts and perhaps 
20,000 amperes The duration of a single stroke is about a thousandtli of a second 
In judicial electrocution the victim is subjected to repeated discharges (4 to 8), each 
lasting some seconds (5 to 50), of altem-itely low and high potential (500 and 2000 
V olts) 

Pathology — In death from lightning stroke the head is mvanabiy struck The 
body surface shows burns of various forms In the nervous system there are abnormal 
renU and fissures m the brain, the cerebrospinal spaces are distended, tlie penv ascular 
spaces enlarged and tlie arteries at the base of the brain may show rupture of their 
muscular coats In vanous situations the nerve cells show severe disruptive changes 
The passage of the current through and over the body is inadequate to account for 
the lesions found m the nervous system they are due to the charging of the body 
itself with electricity 

If a man makes contact wntli a conductor at high potential, or if he be struck 
by lightning, he will suddenly become highly charged wnth electnaty A current 
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will pass through him onI> if he is in a position to lose this charge. If h 
the charge u 511 pass rapidly through and over him, and ^\lU not accumulai 
If he be more or less effectively insulated from earth, his body surface ^ 

hichly charged, and electrostatic forces tiHI develop from the mcchamcal repulsion 
which is exerted between similarly chai^d particles or bodies. A charged body* 
be repelled from all similarly charged bodies, and all the constituent elements of the 

body which carry the charge will be repelled from one another. 

'Hius it is that when more than one object is struck by lightning, they are flung 
apart; a man is flung several j'ards from a tree under which he has been standing; 
or two men simultaneously struck arc flung away from each other; a parcel held by 
an individual struck is hurled out of his grasp, and also his clothes, belt and boots 
arc burst and tom off him in fragments, and he may be stripped naked. Within Iitf 
body the same disruptive forces are at work, and produce lesions in proportion to the 
rigidity and cohesion of the tissues. This accounts for the characteristic disruptive 
lesions found in the brain. In addition to these mechanical effects the current also 
produces heating and electrolytic effects but these arc probably negligible as far as 
the morbid anatomy is concerned. 

Symptoms.-— 'I'hc effects of lightning»stroke include bums, lacerations, fractures, 
cnniunctivhis, paresis of accommodation, cataract, partial alopeda, flaccid paralysis 
of the lower limbs and hysteria. Of all these lesions the bum is the most common 
It may occur m an unusual pattern as an arborescent marking (“ brushbum or 
a series of long narrow lines on the skin. It is not a true bum for it is painl^ and 
without inflammatory reaction. Metal objects in the pockets or in contact with the 
body such as buckets and iron rods, may determine the site and sevxrity of the 
lesions. 

A pereon struck by lightning usually falls unconscious at once. Retroentde 
amnesia is common, oometimes he spe^ of having received a tremendous blow 
on the head, or of intense visual or auditory sensauons, of pain tn the trunk and hnibs, 
or of giddiness. The subject is unconscious, pale and pulseless, and respiratory 
movement* are ausoended. 'Phis initial state of suspended animation or apparent 
death is common aucr lightning-stroke, but not so frequent after accidental electrical 
injuries from contact with conductors. TJierc may be powerful and generalised 
rnuscular spasm for a brief period and the Iiml» may be in flexion. It is because of 
similar spasm in ifie heart and muscular arteries that the victim is pulseless and 
pale. Furface bums of varying seventy arc seen, and examination of the scalp will 
reveal a locahseil swelling at or near the vertex, wjth no cutaneous abrasion. 


c be earthed 
;e upon him. 
will become 
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the current can be switched off quickly death may result, but the degree of electro- 
cution varies considerably according to the degree to which the patient is insulated. 
If the current is switched off within a few minutes the patient usually recovers con- 
sciousness quickly, but suffers from a variable degree of shock and muscular spasm. 

In another group of cases persons are electrocuted whilst taking a bath. An 
individual standing or sitting in a bath may pick up an electric hair-dryer or touch 
an electric heater, probably with a dripping hand. Instantly electricity passes over 
the patient’s wet body, and the water and the bath become charged with it. The 
symptoms which ensue in the occupant are those already described, and unless the 
contact is broken, death may follow rapidly. 

Diagnosis. — ^\Vhere death has occurred from lightning-stroke, the following signs 
are found. There is an effusion beneath the scalp without superficial abrasion, and 
streaks of “ brushbum ” will be found upon the skin. The body will be more or 
less stripped of clothes. If a hat was worn, a hole will probably be found in it over 
the site of the scalp lesion. Leather garments, boots and belts are burst. Of course, 
if the victim was hurled or flung doivn some other signs of inj'ury caused in this way 
may be found. 

Prognosis. — Folloiving lightning-stroke the number of deaths is small in pro- 
portion to minor injuries ; out of 300 persons in a church which was struck, 100 were 
made unconscious and injured, 30 had to take to bed and only 6 were killed. Reco\ ery 
from the average bum, laceration and fracture is prompt. Conjunctivitis and paresis 
of accommodation rapidly disappear. Flaccid paralysis of the lower trunk and hmbs 
is temporary, power and sensation usually returning to normal after 12 hours. In 
cases of alopecia the hair grow’s again after 6 months. Hysterical deafness, blindness 
and aphonia should recover with adequate treatment. The only lesions which ever 
remain permanent are both rare, namely, cataract and a condition called spinal atrophic 
paralysis. This consists in muscular atrophy with fibnllation without sensory disturb- 
ance, in the distribution of the fourth to sixth cervical segments of the cord. It may 
progress and cripple the patient, 

Treatment. — pROpHyLACrric, — ^Thunderstorms are less common in high latitudes 
than nearer the equator. On mountains and in open country, especially m the tropics, 
it is important to know what to do w'hen lightning comes near. It is safest to be 
inside a house, in a room with all the doors and windows closed, and away from the 
fireplace. In Great Britain telephones are fitted with lightning arresters and so may 
be used without danger. If there is no house, shed, cave or closed motor-car avail- 
able the protection of a ditch or hollow should be sought. Crowds of people and the 
neighbourhood of domestic stock should be avoided, as should trees standing alone, 
wire fences, hedges, walls and the banks of rivers and ponds. The centre of a wood 
IS fairly safe. If one has to be struck it is better to be wet through, for wet clothing 
may short-circuit most of the current. 

In factories, mines and shipyards safety must be secured by the proper design of 
electrical apparatus, an active inspectorate and adequate safety-firet propaganda. 
The generators, transformers, motors and switchboards should be placed on a floor 
itself made of some insulating material and covered with insulating mats which must 
be kept dry and free from oil. No circuit should be worked upon until the power 
has been cut off and the switch padlocked. If it becomes absolutely necessary to 
handle a h\e circuit, care should be taken to work upon but one wire at a time and 
to wear rubber gloves. 

Pjlons carrying live wires must be provided wath danger notices and fitted with 
metal spikes to discourage attempts to climb them. Where roads cross electric rail- 
ways fitted with overhead conductor vrii«s, screens must be erected in such a way 
^ to prevent the electrocution through the stream of urine of small boys vvho engage 
in the ingenious but deadly pastime of aiming at the wires in this particular way 
from the Dridges. In the home, bathrooms must never be fitted with electric power 
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points because of the danger involved in touching a defective electrical appliance 

ilith wet hands uhile standing in water in a metal bath. 

Curative. — ^When the vittim is unconscious, white and pulseless, artincial rwpira- 
tvon must be undertaken at once, and persevered with for at least 8 _houre before 
abandoning the patient. In factories the majority of recoveries when artificial respira- 
tion is applied occur in the first 10 minutes, a good proportion m the second lU 
minutes but fewer after this period. There are few records of artificial r^piraUon 
having been carried on in fatal cases for much longer than an hour, while many 
attempts are abandoned within half that time. Swallotving is the most reliable sign 
of the return of spontaneous breathing. Even when respiration is first resumed, it 
may fail again and artificial respiration must be kept up until normal breathing 
movements are fully established. The usual restorative measures employed in severe 
shock must also be used. When consciousness is regained, the patient may complain of 
severe headacheandof painful muscular cramp. The latter should be treated by massage. 

The superficial linear bums of lightning-stroke are best covered by aseptic dr^s- 
ings, when they usually heal without scarring. The deeper bums related to metallic 
objects carried by the victim, or to the points of entry and departure of the current 
in accidental injuries from contact with conductors, will require the ordinary treat- 
ment of burns according to their depth and extent. Neurological symptoms and 
disabilities have to be dealt with according to their character ana seventy. 


THE EFFECTS OF HEAT 


er this heading are included those important conditions which result from 
i to high temperature. They arc (I) heat exhaustion; (2) heat cramps and 


Under t 

exposure t ^ . 

(3) heat hyperpyrexia Vheat-stroke, sun-stroke, heat retention). 

/Etiology. — ^The factors which lead to these affections are divided into the 
emironmcntal and the individual. 

Exposure to heat is the environmental necessity. Naturally, cases are most com- 
mon in the tropics where there i** danger m any shade temperature above 110* F»p 
though heat exhaustion is not rare on a hot English summer day. There is, however, 
no special quality of solar ra\8 to blame, for in experimental work direct exposure 
of the head to the sun is well tolerated if other factors are favourable, while heat- 
stroke is common in the gloom of a ship’s stoke-hold. Those who live well exposed 
to the sun at high altitudes do not suffer like those on the plains. In tropical cam- 
paigns the rise in case incidence appears to lag behind the rise of atmospheric tem- 
perature by a few da>8. In individual mstanrea illness follows exposure by some 
hours, suggesting some cumulative effect. 

l•u^naccmcn, foundrjmtn, forge hammer workers, ships’ firemen, iron and gl^ 
workers, and miners m deep mines run the risk of undue exposure to heat, and it J* 
in tliesc men that heat cramps are to be expected. In tropical countries, laden troops 
on the march readily succumb to heat-stroke. 

Chmalc. atmosphere and, in particular, humidity must be considered. A heat 
wave in an> country leaves its quota of cases : m deserts without shade, and countries 
where day and night temperatures are both high, there is more danger. Most im- 
portant of all, an atmosphere with a high humidity binders heat loss from the body, 
and in niotionlws air where the wet-bulb thermometer reads 83* F. there is consider- 
able chance of heat-stroke; still and poorly ventilated atmospheres themsclrc* 
predispose to it, and the value of fans is self-evident. 

l>t:rUtngs must l>c made of thick non-conducting material if they are to be pn^ 
tectne, and m tins respect a tent » of little use, Buildings should be well venulated, 
^ instinctive for people m tropical cbmates to open th«r 

windows onlj in the cooler pans of the day. * 
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Clothing needs to be bght and loose fitting, e^fpenenced ^^orke^s in hot damp 
places ha\e found that they are more comfortable if they wear a cotton shirt than if 
they are stnpped to the ^\alst and bathed m sweat 

Deficiency of salt in the body is just as important as any of the above factors 
and IS thought to be the basis of all conditions attnbutable to heat Sweat contains 
about 0 25 per cent of sodium chlonde, and by sweating a man may lose as much as 
30 g of salt in *i day In the absence of added salt, such a depletion may predispose 
to heat stroke, and is certainly the pnncipal cause of heat cramps This fact was 
discov ered by J S Haldane in the deep South Staffordshire coal mines He w as the 
first to suggest that the cramps would follow the dnnking of water, but that the} could 
be avoided if salt were added to the water Directly linked wath sweating is the 
amount of exertion undergone so that heav'y work in a hot and unfavourable atmo 
sphere is particularly dangerous 

Predisposing factors include malana, fatigue, alcoholism, metabolic diseases, 
gastro mtestinal disorders in which water and salt are readily lost and tlie previous 
use of strong purgatives, thyroid or atropine Native races are usually immune 
unless there is other disease present, old people are susceptible, so are those who 
have prevnousl} been affected Some people have a constitutional mabihty to perspire 
What IS especially noteworthy is that an unaccltmatised man is more susceptible 
than a veteran, for, dunng acchraatisation there is physiological conservation of salt 
and the salt content of the sw eat falls to 0 09 per cent 

Pathology — In heat exhaustion a direct heat action upon the bram probably 
occurs in addition to the salt loss and the picture is akin to that of surgical shock 
In heat cramps there is loss of salt and the serum sodium is lowered It may be 
that the corresponding ionic clianges at the myoneural junctions initiate the cramps 
particularly as the musdes most in use are affected 

In heat hyperpyrexia there is derangement of the heat regulatmg centre but salt 
depletion is also important, for the unnary chlonde figure is very low There is 
some evidence of increased metabolism in addition to indicanuna That expen 
mental hjperpyrexia can be induced with beta tetra h}dro naphthylamine has been 
used IS evidence to support a theory of auto mtoxication by katabolites as the basis 
of heat stroke 

After heat hyperpyrexia ngor mortis occurs earl} and so do putrefactive changes 
Oedema and h}peremia of the brain and lepto meninges occur, and the nerve cells 
m the gre} matter show degenerative changes In severe cases petechue occur in 
the skin and mucous membranes and venous congestion is present in all organs 

1 HEAT EXHAUSTION 

Acute s}inptoms miy ov ertake a man at his w ork There is an attack that suggests 
s} ncope, he becomes w eak and famt pale and prostrated, giddy and sw eating The 
pulse IS weak and rapid the blood pressure very low and the signs resemble those of 
shock He ma} become unconsaous The temperature is normal or subnormal 
respirations shallow and sighing and the pupils dilated Recovery may be quite 
rapid but there is danger of h}perp}reMa later if the patient is not carefully treated 
for some da}s 

Treatment — ^Lay the patient on his back m a cool place loosen the clothing 
and apply massage or local heat to the bmbs A warm bath may do good giv-e 
saline dnnks perhaps intravenous saline, and keep him under observation 

2 HEAT CRAxtPS (See p 416) 

In the second half of his shift at work a man may be seized with violent cramps 
He IS often of poorph}sique The symptoms are more likcl} to occur should he h?\e 
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liTt^kThairaVorn I-' 

he would rather die than endure anotW amck conditions pre 

the attack' morphine may be necessary and sometimes intravenous saline 
3 HEAT HYPERPYREXIA 

This 13 the most serious eflect of hrat It may iyj’’™cmhirs 

coma and convulsions, but more commonly it begins gradual y "■*!' "^“''^’''aryness 
behaviour, malaise and headache, and the vvammg >y?P““ P Wrr^ijf’ITd a 

of the akin, drowsiness, intolerance of light, tingling and ““PV^ ‘I:' I X naticnt 
temperature of 100" to 102" F This may last up to 48 houm if by 
IS not treated, there is a sudden nse of temperature to 110 F or more, me F 
becomes rapid and irregular, and there is mental excitement and P'S Se 

to coma and convulsions Now the face is ^here’roay 

pupils dilated, becoming constricted later, and the breattog The J 

te albumin and indican in the urine, and m some cases ketone bodies wnenm 
IS reached death follows quickly, sometimes with aoite heart failure and moeiM 
the lungs After recover, residual dysarthna, ojer "'"™’°|Xhefit 

may be teen, the temperature may say at 102 to 103 F fD' “jy*’ Xmnee of 
has subsided the paUent may be left for a long time susceptible to a ^5 

hyperpyrexia, be may suffer headaches and be unable to sweat VanatioM or 
clinical picture have been described m which the symptoms are predominanuy gas 
for 4 to 10 days when hyperpyrexia suddenly follows, or in which the mam real 
arc ilianlKca and %omitmg ,, , i. i f/,rm of 

DifTcrential Diagnosis —Heat hyperpyrexia may resemble the cerebral ioii« ^ 
mabn-, or may follow directly upon any other senous physical illness In mai 
districts the coexistence of tins aiscasc should be presumed even if the blwa i 
arc negame In pontine hxmorrhage tliere is also hyperpyrexia, but it is a late s g 
A quantitative estimation of unnary chlorides is valuable evidence of heat hyperpyre 
if It Rives a value below 3 g in a 24 hours’ specimen . ^ 

Treatment — Prophyuvctic — In unfavourable climatic conditions special ra 
must be taken and physical exertion restneted to the morning and evening n 
must have washing faolities, adequate sleep, plenty of salt in their diet and amp 
water to dnnk, but they should not take alcohol m Inc heat of the day Extra 
chlondc should be given in doses of gr 10 to a pint of dnnking water In excepu 
ally hot weather hospitals should have wet screens and fans, anesthetics and 
tions should be as few as possible, and care exerased in the use of such drugs 
atropine 

CtB-VTiYE.— \\ hen any possibility of malana exists full doses of quinine 
needed at once Hie temperature should be reduced and every step taken to 
heal toss h) evaporation, as this is more efTcctivc than cooling by application oi i 
Hie patient is placed on a bedstead on a porous mattress with free circulation ot a 
all round and t>clow him If these faahtics arc not to hand, or if the humidity • 
very high, I c may be put into a bath of cold or iced water up to the neck and mass^’b^ 
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Vigorously When the temperature is being rapidly reduced by any means, rectal 
temperature readmgs every minute are nccessaiy, and the process must be stopped 
at 103° F Then the patient is wrapped up and ice packs applied to his head and 
neck Rectal mjections of iced water are only of limited value Rubbmg wth ice 
merely causes ^vasoconstriction, and delays the cure 

The salt depletion is made up bj dnnks or rectal administration of normal sahne, 
or, except when there is heart failure or convulsions, by intravenous saline Extra 
salt is needed for some dajs Heart failure itself is combated by a venesection of 
10 to 20 oz Any stimulant which might induce convulsions is contraindicated 
Smce the convulsions are due to cerebral oedema venesection is of value Withdrawal 
of cerebrospinal fluid by lumbar puncture is more effectiv e than the use of hyper- 
tome rectal solutions sometimes an anaesthetic is needed 

The immediate danger past, the patient roust be watched carefully in a quiet 
room for 3 weeks Bromides or barbiturates may be needed He should then be 
sent to a healthier atmosphere and must avoid any possibility of another attack for 
months afterwards 


INJURIES FROM X-RAYS 

Etiology —Withm 3 months of the announcement by Rontgen of his discovery 
of X-rays in November 1895, it became known that conjunctivitis could occur after 
some hours of exposure to irradiation A year later erythema, swellmg and necrosis 
of die skin, alopecia and chrome radio dermatitis were reported In 1897 attention 
was directed to the acute constitutional symptoms In 1902 a case of cancer was 
recorded following chronic ulceration caused b> X rajs The first death recognised 
as due to the action of X raj's occurred in 1914 In 1922 it was estimated that 100 
radiologists had died from malignant disease due to their occupation Deaths occurred 
among radiologists exposed to X rajs before the importance of adequate protection 
wvas realised, and unfortunately still occur 

So far nearly all the victims have been research workers, radiologists, laboratory 
assistants, techniaans and nurses Cases of industrial ongm did not occur until 
later, because the use of X-rays in mdustrj began later Industnal w orkers, unlike 
professional workers, are often quite ignorant of the possible dangers of the apparatus 
used, so tint industry is now, m respect to the use of radioactive substances, about 
where medical practice was in 1914 There is, however, no reason whj the lament- 
able history of the pioneers m the medical field should be repeated The human 
experiments hav e been made, the tragic results of carelessness demonstrated and the 
measures necessary for adequate protection are known and available to anjone who 
cares to learn them 

X rays may be used in industry for the detection of defects, cracks and blow- 
holes m castings, of defects in alloys from faulty mixture, of erosion m cables or gas 
cylinders and of defects in reinforced concrete or in weldings X-rajs are also used 
to sort fresh eggs from stale, to reveal mmcral adulterants m vegetable foods and 
weevnls m grain For the exammation of metals and all thick objects very penetrating 
raj's must be used 

Sjvinptoms — Injuries which follow a short single exposure, or perhaps several 
exposures, may varj enormously m mtensitj In mild cases there is simply a transient 
reddening, lasting a few daj's and followed by scaling and loss of hair If the bum 
IS deeper, blisters appear which may be serous or purulent, and the condition resembles 
that followmg a scald but is less acute and slower to heal Sometimes the process, 
instead of disappearing m a few weeks penetrates to the deeper lajers of the skin 
and to the subaitaneous tissues, with the formation of a leatlie^ slough, surrounded 
bj a brawnj indurated swelling vvath ill-defined limits The process is exceedingly 
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slow and obstinate, and has a tendency to progress and to resist treatment m a remark 
able way It is at times very painful , ^ . j .v w- 

In chronic X ray dermatitis the changes in the hands begin round the base 
of the nails as a peculiar erythema and gtaduallv increase Transverse and longJ 
tudinal ndges appear on the nails, which become brittle assume a charactenstic dirty 
brown appearance, tend to separate from the matnx and eventually thicken and form 
shapeless masses The skm becomes uniformly red and atrophied, small waru 
appear, increase in size and number, and, when situated over the knuckles, crack 
and cause much pain Later the dry thickened skm shows telangiectases, absents of 
hair, paron)chia and ulcers which arc slow to heal and prone to break down The 
hair follicles and the sebaceous and sweat glands completely disappear m cases of 
long standing The freedom of the palms of the hands may be due to the naturalh 
thicker skin there, but the greater liability to exposure of the backs of the hands and 
fingers is probably the more important factor The lesions are, as a rule, slowly 
progressive Post irradiation telangiectases, which have been regarded as compen 
satory for obliteration of the vessels m the cormm, usually appear within 2 years 
and sometimes m the absence of an initial erythema , in some instances the interval 
between irradiation and the appearance of telangiectases is prolonged, even to 1^5 
^ ears If exposure is continued the lesions may progress to involve the tendon sheaths 
and jointe There may be intense pain, of which the seventy is out of proportion to 
the sire of the lesions , it is caused by the exposure of nerve endings 

Squamous celled carcinoma is almost always the form of malignant disease which 
has followed excessive X-ray exposure and lone continued X-ray dermatitis in man 
Although most often seen in radiologists and manufacturers of X ray apparatw, 
X raj carcinoma may also occur m patients who have undergone treatment bj 
X irradiation The interval between tne onset of chrome X-ray dermatitis and the 
appearance of malignant disease vanes from 3 to 27 years The average of 35 cases 
was 7 years 1 he age incidence from 35 to 50 is comparatively early, that of ordinary 
carcinoma of the skm being betw cen 55 and 58 The most frequent site of the growth, 
which 13 not uncommonly multiple, is on the backs of the hands and fingers, and the 
hand more exposed appears to be the one more severely affected, the left m radiologists 
and the nght in those engaged in the manufacture of apparatus Among radiologists 
caranoma usually develops m an ulcer, less often m keratotic areas The predonun 
ating symptom is pain which may be constant and very severe, and has been asenbed 
to invTSion of the terminations of nerves by the growth and to neuntis Occasionally 
basal celled carcinoma results from X irradiation In one case a basal celled carcinoma 
of the scalp appeared 18 years after epilation for ringworm A case has also been 
recorded of mulliplc basal celled caranomas on the trunk of a radiographer 

Constitutional sjTnpioms only became prominent after the introduction of deep 
\-ray thcrapj, in which massive doses of deep penetrating rays were given Severe 
constitutional s)mptoms may occur They arc nausea, uncontrollable vomiting 
sometimes with h-rmatcmcsis diarrhoa, with the passage of blood, abdominal pain 
and distension, fever up to 104“ F , restlessness, profound prostration, progressive 
cardiac failure small rapid pulse and dyspntca When death has occurred it has 
usually taken place about the fourth day from the onset Both animal experiments 
and necropsies of liuman victims show that the application of X-rays to the abdomen 
maj result in necrosis of the intestinal mu<x>sa As long ago as 1905 unsuspected 
stenutj was found in 18 persons who had for various periods been exposed to X raj^ 
Hic acute dcgencratn c changes m the testes are follow cd by fibrous atrophv Anxma 
occurs m \ «> workers After smal! doses of X-rav-s. the lymphontcs are 
mcTcascd m number then dirmmshed The red cclb may also be increased at first, 
iwit anxmia sets in Uter and may become extreme In patients who recover, ih* 
isthe leucopcnia True aplastic anamia does not 
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Diagnosis. — ^The possibility of exposure to radium should alwa>s be excluded 
before attributing what appears to be aplastic anieraia m an X-ray worker to X- 
irradiation 

Treatment. — Prophylactic — AVithin the first few months after their discovery 
It was found that X- raj's were stopped more effectively by lead than by any other 
common metal Hence lead for protection came into use very early To-daj lead, 
lead glass, lead rubber and lead bakehte are extensively used Transparent lead 
glass windows m tube containers were first employed about 1900 At that time 
the need for protectmg both operator and patient during X-ray exposure was very 
great, because low voltages were used, with consequent long exposure to a very 
soft and easily absorbed radiation For example, to radiograph the spine required 
exposures up to 1 hour That the radiologist was not more frequently affected by 
the scattered radiation of such exposures was due to the fact that durmg them he 
might retire to another room to see other patients About 1903 there appeared a 
multitude of protective devices to be worn by the radiologist, including apron, jacket, 
gloves and goggles This type of protection gradually reached its peak about 1914, 
when necessity threw caution to the winds, and the more elaborate devices gave 
place to means of protection which were built mto the apparatus 

To-day there is mtemational agreement as to the most effective methods of pre- 
vention In Great Britain such methods have been w’ldely adopted, and although 
they have no strictly legal recognition, powers of inspection and approval have been 
placed in the hands of the National Phjsical Laboratory A service has been organ- 
ised whereby the radiation received by a worker can be assessed by means of the 
blackemng of a small wrapped photographic film worn on the coat lapel dunng work- 
ing hours for a week. If the film, when developed, mdicates a higher dose than 0 3r 
per week the laboratory immediately follows up with an inspection of the depart- 
ment concerned The results of film tests earned out on several thousand radio- 
logical workers from 1943 to 1948 indicated that about 80 per cent received less than 
0 Ir per week from external sources of radiation Repeated periodical blood counts 
must be earned out in all doctors, nurses, research workers, students, technicians 
and workshop emplojees exposed to X-rays 

It IS important that the mdustnal physician should plan measures for the protec- 
tion of employees against the dangers of X-irradiation, for in large manufactunng 
establishments there are X-ray departments for diagnosis as extensive and as much 
used as the av erage hospital department. Here the problem may include protection 
of workers m neighbounng rooms, for unless walls and floors are very thick or are 
rendered impermeable by the use of lead or banura concrete, X-rays mav pass through 
them and cause injury 

Symptomatic — ^X-ray caranoma should be treated by radical excision when 
this IS possible, such as amputation of a finger, b> diathermic coagulation under local 
ana»thesia, or by radium Slight degrees of antemia recover on removal from ex- 
posure In more severe degrees iron must be used, and when this fails blood trans 
fusion IS necessary 


INJURIES FROM RADIOACTIVE SUBSTANCES 
iEtiology — ^The gamma rajs of radium appear to have a greater tendenej 
than X-raj’b to cause aplastic anienua, this impression is supported by the expen- 
mental evidence that the penetrative gamma rajs of radium reach the bone marrow 
more readily than do X-rav’S Three fatal cases of aplastic anemia were reported 
in the London Radium Institute m 1920, one in a nurse and two m laboratory assist- 
ants The late effects of internally deposited radioactive matenals in man were 
studied from 1925 onwards Paints consisting of crjstallmc phosphorescent zinc 
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renal pelvis or subarachnoid spare By 1953, 7 deaths from lU contain thorium 
either from aplastic anaimia or from malignant neoplasms found to contain 
concentrated m ihcir substance » i u .i. i - .n 1898 

Symptoms -Dermatitis due to radium, isolated by the Cunw m 
reported in October 1900 InsufficicnUy protected tubes of radium salte k 
ibc ^-.a.stcoat pocket for 6 hours produced reddening of the skin and J, ^ in 

or so ulceration Dermatitis has been reported in a number m- 

making radium preparations and less often m medical men The ill ^gis 

ecstion of radioactisc substances include socre anemia sometimes -jjal 

of the law. sponUneous fractures sarcoma of bone and carcinoma ol tne pa. 
sinuses Ihe changes in the blood ha%c been referred to as 70 per 

1 he red cell count ma> drop below one million and the harmoglobm ‘ ,g 

cent Ixrucopcnia, granulocrtopema and thrombocjtopenia all occur 
followed by more serious bleeding, such as menorrhagia hxmoptjsis, 
and rctmallixmorihagcs Necrosis of the jaw occurs It « similar to that pro ^ 
b\ phosphorus and is attributed to mfcaion supervening upon chang^ in tnc 
In certain eases necrosis of the jaw docs not occur, but after a number 
ucd cliangcs in the bones dc%elop with deformity and sometimes spontaneous ira 
a comiiiion known as radtatton ortnfir Bone sarcoma occurs in 25 per cent o 
cases of occupational mesothonum and radmm poisoning , ^ 

Treatment, — pROi iiylactic. — ^Though medical practice is now almost ® . 
f»r as Virradiation is concerned, matters arc scry different in the case of ra 
ilicTC IS no doubt that many people are affected bj handling radium, chiefly oj 
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gamma rays. Their penetrative powers are so great that it is not practicable to secure 
complete protection. In the case of persons who carry radium about, the weight of 
lead they can bear to carry only partly protects them. Surgeons handling radium are 
also ill-protected. In the case of a man using 120 mg. of radium in the treatment 
of carcinoma of the cervix uteri, protection is very difficult as each time he has to 
handle the substance closely and carefully. In such circumstances the best protection 
is to keep the radium at as great a distance away as possible until it must actually be 
handled. It is obvious that ingestion or inhalation of radioactive materials in industry 
is highly dangerous, and that all occupations involving the handling of such sub- 
stances should be strictly controlled and supervised. In the watch industry, outside 
New Jersey and Connecticut, the practice of pointing the brush with the lips is 
unknown, and no ill effects have been observed in other countries. In the luminous 
dial painting industry safety measures fall into two groups. First, there are pre- 
cautions designed to reduce unavoidable exposure to a minimum and to improve the 
general conditions of work. These include protective gowns, rubber gloves and 
aprons, lead glass screens in front of tlie operatives and local exhaust ventilation. 
Secondly, examination of the operatives for over-exposure is necessary. In routine 
blood examinations, leucopenia, granulocytopenia or thrombocytopenia call for a 
change of occupation in the worker concerned. The hands must be repeatedly 
inspected for dermatitis. Workers must wear beta- and gamma-ray sensitive photo- 
graphic films, and the radon appearing in the expired air must be repeatedly measured. 

Symptomatic. — Like lead, radium has been shown to be stored largely in the 
bones. A course of treatment with calcium versenate (p. 371) may prove successful 
in reducing the amount of retained radium as indicated by the amount of radon in 
the expired air. For aplastic anaemia repeated blood transfusions will be necessary. 


INJURIES FROM FISSION PRODUCTS 

Fission of the uranium nucleus has led to an industry concerned primarily with 
the development of bombs. The stable and radioactive isotopes are essentially by- 
products of work on atomic energy, but they are assuming increasing importance in 
research, therapeutics and industrial processes, and radiation hazartk in peace-time 
are therefore not conSned to establishments concerned with atomic energy research 
and production. Ionisation may be produced directly by charged particles such as 
electrons or protons, or indirectly by the passage of uncharged neutrons, which cause 
ionisation by collision with some of the atoms of the tissues. 

Dangers of exposure.-— Danger may arise from direct radiation or from the inhalation 
or ingestion of radioactive materials. Neutrons and gamma rays are exceedingly 
penetrating, alpha particles can be stopped by a sheet of tin foil and beta particles 
by a tenth of an inch of aluminium. Alpha and beta particles when taken into the 
body can cause an immense amount of damage although absorbed in a comparatively 
small thickness of tissue. Radioactive substances which are particularly dangerous 
are tliose which arc selectively retained in the skeleton. Thus uranium, thorium, 
plutonium and the isotopes of strontium and j-ttrium are bone seeking. Since some 
of these elements are excreted very slowly they will irradiate both bone and bone 
marrow continuously for many years. 

Paffiology. — ^The essential effect of irradiation is cellular injury leading to tissue 
necrosis. The erjThron, lymphoid tissues and immature germ cells are the most 
sensUive, and highly differentiated rissues such as bone, ner\'e and muscle are less 
severely affected. Hffimorrhace results from vascular injury, thrombocytopenia and 
possibly from the presence of an anticoagulant substance in the blood. Secondary 
infection witli ulceration of the gut and urinary tract and acute haemorrhagic necrotising 
pneumonia arc common. Sterilitj’ may be temporary or permanent and radiation 
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ciiaract may appear years after exposure. Little is yet kno%vn as to the carcmogemc 
and mutagenic effects of ionising radiations. Contamination of residential areas by 
radioactive dusts might cause cancer, and the bone-seeking isotopes would wnsUtute 
a special long-term hazard. An increased inddence of hereditary defects in future 
generations is also a danger. ^ . 

Effects of atomic tcarfare . — ^The most destructUe effects of an atormc explosion 
are due to blast and to the release of thermal radiation. Casualties from blast, flash 
bums, debris and fire comprised 85 per cent, of the deaths at Nagasiii and Hiroshima. 
Ionising radiation arises m several wzys during the explosion and include neutrons, 
gamma ra}’s and beta rays. A small proportion of the energy of the explosion appears 
as fast neutron radiation, Avhich has great penetrating power but which rapidly loses 
its energy- in traversing matter. It is of secondary importance to the gamma radiation 
which is also highly penetrating. Beta rays come to rest completely after passing 
through a few ^ards of air. IVhen an atomic bomb explodes high in the air fission 
products are dispersed and contamination does not occur unless they are carried 
down by rain. In ground or underwater explosions there is a risk of direct exposure, 
ingestion and inhalation. The risk diminishes rapidly during the first 24 hours and 
its total duration depends on the prevailing weather conditions, the half-lives of 
fission products and other complex factors. 

Symptoms. — In atomic warfare casualties can be divided, according to the 
degree of severity, into four groups, but the dinical picture in all the victims may be 
complicated by the effects of bums and other injuries. 

Group 1. Following exposure to intense radiation, nausea, tomiting and shock 
occur within a few hours and there is progressive weight loss, fever and diarrhees 
leading to death from toxaemia within 2 weeks. 

Group II. With less severe exposure symptoms do not appear until about the 
third vveck, when loss of hair, aplastic anxmla, pneumonia and severe gastro-enteritis 
result in death in the nujority within 6 weeks. 

Group III. In those who survive beyond the sixth week aplastic anxmia 
become chronic, although many will still die from pneumonia, ententis and other 
forms of secondary infection. Complete recovery is possible within 6 months but 
weakness and fatigue are common during convalescence. 

Group IV. In mild cases leucopcnia, diarthira and loss of hair may be the only 
abnormalities. 

Protective Measures — In atomic energy establishments, plutonium factories 
and research laboratories sources of intense radiation such as reactors and cjclotrons 
arc surrounded with screens of thick concrete. Inhalation of radioactiv e gases is pre- 
vented by the use of gas masks or more elaborate air conditioning devices, and pro- 
tective clothing IS worn to prevent direct contact. When materials are exceedingly 
aaive they arc encased m screened cells and arc manipulated by remote control, 
often with the aid of pcnscopcs or by television. Pollution of the atmosphere with 
radtoactn c dusts is nrev ented by means of filters fitted to the stacks and contaminated 
wasle water is rtndcrcd inactive tn spcaal delaying and treatment tanks before it JS 
released into the rivers and seas. Many forms of monitoring devices are used to 
ensure the effectiveness of precautions. All workers carry film badges, founuin pen 
monitors or other forms of electrometers; they also undergo medical examination 
wiiJi blood counts at regular mten'als. The radiation levels of the environment are 
esumated w ith conimuouslj tunning dust momtors, Geiger countere and other instm- 
mcnti which arc either porublc or fixed. 


Donald Huntw. 



SECTION V 

DISEASES OF METABOLISM 


BASAL METABOLIC RATE 

By basal metabolism is meant the metabolism of an individual when he is lymg 
down completely relaxed and in the post absorptive state, t e about 12 hours after 
the last meal 

Food, particular!} protem will increase the metabolic rate, this increased metabol 
ism being almost entirely due to increased activity of the liver The metabolic rate 
of an mdmdual is usually estimated b} causing him to breathe into, and from, a 
closed system contaimng 0 x 5 gen and also soda lime to absorb the exhaled carbon 
dioxide The rate of oxygen consumption is recorded, and the heat produced when 
this amount enters into the combustion of foodstuffs is calculated This is then, 
conventionally, divided by the surface area of the individual, expressed in square 
metres and (ilculated from the height and weight This figure is finally expressed 
as plus or minus “ x ’ per cent as compared with a normal average value 

Recent work has shown that there are several fallacies in expressing metabolic 
rate as a function of the surface area In the first place, e\ en in tlie normal metabolic 
rate is not stnctl} related to surface area, and secondly, variations in the ratio between 
surface area and the weight of metabolically active tissue frequently occur m abnormal 
states This 13 well illustrated by subjects who are severel> undernourished for their 
basal metabolic rate expressed conventionally in terms of surface area is verv low, 
whereas when expressed in terms of metabolically active tissue it is only shghtlj 
below nonnal In such subjects, the discrepanc) seems mainlj to be caused l>j a 
grcatl} increased extracellular fluid volume (shown, when extreme as famine cedema) 
which increases the calculated surface area without contnbutmg anjihing to the meta- 
bolic rate 

Determination of metabolically active tissue is, however, difficult and is m itself 
somewhat arbitrarj It is very unlikelj to be used m routine chmeal practice with 
tlic existing methods of estimation 


DISTURBANCES OF WATER AND ELECTROLYTES 

Normall} water constitutes 60 to 70 per cent bj weight of the bodj Approxi 
matelj 20 per cent of the bodj weight is due to extracellular water and 40 to 50 
per cent to intracellular water About one tjuarter of tlie extracellular fluid is com 
posed of plasma and the rest constitutes the interstitial fluid The mam clectroljtes 
in the extracellular fluid arc the basic ions sodium potassium and calcium and the 
aadic 10 ns, chlondc and bicarbomtc In the intracellular fluid, potassium and 
magnesium arc tlie mam anions and phosphate, bicarbonate, sulphate and protein 
arc llic mam cations When considering these substances it is more convenient to 
express them m millicquivalcnts (meq ) than m mg , since 1 milhcquivalent of a 
basic ion is cquiv’alent to 1 milhcquivalent of an aadic ion and thus in anj solution 
the total concentrations of basic and of aadic 10 ns are equal when expressed m tl is 
vva) One milhcquivalent of an ion is the ionic weight expressed m mg divided by 
the valcnc} Thus 23 mg of sodium is 1 roilliequivalcnt and this would combine 
with 35 5 mg —or 1 milhcquivalent of chlonde and so on The follow mg arc the 
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„lal nieao concen.iaUOBS of .he mam eMes of plasma and of inmaceUiilal 
fluid : 


Cations 
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Remaining 

Cations 


Plasma 
mcq/1 Anions 


. 140 
10 


Chloride 
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Anions 


Total ..150 



Intracellular Fluid 

meq/1 

. 11 
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.. 100 
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Sulphate 
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196 


196 


DEHYDRATION 

the major deficiency may ocme m only one of *ham- , j negative body 

In the last resort, too little body water must occur as a result ol S 
water balance, hence it arises from any condition '““'“S b ,he sensation 

greater than the intake. The intake of water b rantrolled J enn- 

of thirst, the precise stimulus for which is loss composed of urine, 

Milered under t%\o catecones, namely, insensible loss and loss comp .ntegtinal 
faical \\atcr and the water content of other bodily *of 'l.OOO ml- 

contents from fistula:, etc. Insensible loss is ^ ° , difficulty, 

per day, but the crease amount can only be measured with the gr 
1 he loss from the other sources can be preasely measured. ^ secretion 

Urinary water loss is controlled to a very great extent by occur 

of anu-dmreuc hormone (A.D.H.) by the postenor pituitaiy. These va“‘“”„ud. 
as a result of impulses from cells m the fiypothalsmus called this 

arc sensitive to changes in the Mmotic pressure of extracelMar fluid, w 
rises above normal there is an increased secreuon of A.D.H. t i-.v-fine extra- 
only small quandtics of highly concentrated unne Pf ^uced-^ i° nS occurs 
cellular osmotic pressure. With too dilute an extracellular fluid the pp 
and large quantities of dilute urine are secreted. „ . , . . in con- 

Thc concentration of sodium ion in extracellular fluid is the major basic 

trolling Its osmotic pressure. Oicr 90 per cent, of the osmotic effect 
ions is due to sodium and the total quantity of aadic ions follows that oi u 
ions, bicarbonate being controlled rapidly by means of metabolic 
respiration. It can be seen, therefore, that, if for any reason the body 
cient in sodium, extracellular water is regulated so that the osmotic pressure o 
cellular fluid remain as normal as possible. Hence a defiaen^ of essivc 

an extracellular water defiaency, one form of dehydration. By contrast, , 
quantities of sodium in the body lead to retention of water and to cedema pr 
if the quantmes invohcd arc great enough. --cults in 

If the body loses water directly and not as a result of sodium loss, this r ^ 
a shift of water from the intracellular to the extracellular water compartment. 
of water only is thus reflected in a general increase in osmotic pressure in do 
partmcnls. forms o 

nie mode of origin, sjTnptoms and signs and the treatment of these two i 

dchjdration are different so that the differential diagnosis is important.^ m the 

" Sodium " Dehydration — ^This occurs whenever the loss of sodium 
bod) la greater than the intal.e, e.g. \omitmg, diarrhcca, profuse sweating. 
is not a feature of this form of dehydration. More characteristically b« 

from languor, ipathy, muscular cramps, weakness and fatigue. Headache may 
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present and also a tendency to syncope on standing Nausea and vomiting also occur 
and this accentuates the dehydration The skin is wrinkled and laclung in the normal 
elasticit} Reasonable quantities of unne are passed until the deh)dration becomes 
extreme With se\ere degrees of salt dehydration the patient enters a phase of oh- 
gjemic shock, Mith cold, clammy skin and penpheral cyanosis Stupor and even 
sudden death may then ensue The hiemoglobin and haimatocnt are markedlj raised 
omng to the hxmoconcentration and the plasma sodium tends to be low, though 
not markedly so until the condition has become very severe Gastro intestinal func- 
tion seems to be impaired as a result of salt depletion, and such considerable periods 
elapse before adequate amounts of salt have been absorbed from the alimentary 
tract that it is often adtisable to correct the condition by giving salt solutions 
mtravenouslj 

Water Dehydration — ^Water dehjdration m which there is lack of water with- 
out corresponding lack of sodium occurs when a patient is too weak or ill and so 
cannot ask for drinks, and also in speaal conditions such as on rafts after 
shipw reck 

Intense thirst is a prominent feature of this form of dehjdxauon, but tlie loss of 
intracellular fluid is greater than that of extracellular fluid, and, until the dehydration 
IS se\ ere, there is only a relati\ ely slight increase m the hjematocrit and hiemoglobm 
lalues There is, however, a great diminution in unnaxy output and the urine which 
IS produced is highly concentrated The mouth becomes dry and thirst intense 
When the water deficiency is becoming severe the face becomes pinched and grey 
and there is a diminution in muscular power There may also be emoDonal lability 
and, when tlie dehydration is very severe, confusion and hallucinations 

Water taken by mouth is rapidly absorbed and produces improvement m the 
general condition in a matter of a few minutes 

OvERiiYDRATiON — ^By contmst with dehydration, ov erhy dration occurs where the 
body water content is too high By the mechanisms discussed above, it can occur 
either primarily as a result of too much water alone or secondarily to an abnormally 
great body sodium content, which itself results from a greater sodium intake than 
elimination (mostly by the kidney) As with dehydration, the two forms of over- 
hydration produce quite different clinical pictures 

PRIRUUY OvERHYDRATiON — WATER INTOXICATION — This occurs as the result of 
an excessive quantity of body water, rclatwc to sodium It usually arises only m the 
presence of defiaent renal function whether this be due to renal disease or occasion- 
ally m some general metabolic disturbance such as Addison’s disease It has been 
noted to follow the administration of large watery enemata to children with mega- 
colon and to follow ov cr-enthusiastic efforts to produce sodium depletion m patients 
with cardiac failure Restlessness, muscle twitchings and later convailsions and coma 
are the main clinical features It seems probable that these effects are mainlv due lo 
excessive intracellular water, since treatment by the injection of hypertonic saline 
(50 to 100 ml of 5 per cent solution) causes a rapid improvement 

Ov ERiiYDRATioN SccoN’DARY TO SoDtuM RcTENTiON — ^Tlus form of Water re 
tcniion 13 that which, if it is great enough, gives ri®e to cedema, die excess, being 
contained in the micrsutial spaces It is most commonly found in congestive heart 
failure, m certain renal diseases assoaxted with massive proteinuna and m liver 
disease In these conditions the kidney conserves sodium and, associated with Uiis, 
a corresponding amount of water Because cedema is secondary to sodium retention 
it IS treated by measures which deplete tlie body of sodium, such as sodium rej,tnction 
to a daily intake of less than 20 nicq (0 S g ) large quantities (about 15 g w ith each 
meal) of resms which absorb sodium from the alimentary canal aiul, where indicated, 
organic mercunil compounds The latter act by preventirg the renal tubules from 
rcab’^rbmp sodium and, because of the osmouc ciTcct of sodium in the tubular humna, 
leas water is reabsorbed so tJiat a so called saline diuresis occurs 
14 
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ACIDEMIA AND AIKALVEMIA 




.n . 1 . «e levels - teXld cha ge .n 

«,H. though It should be noted bfenrboLte ,s the most lab.le ton 


S;v“:enrhrcihes.»thebas,cmd^^^^^ 

”onlfd=^.s'thM^^^^^ 

bicarbonate ions thus 

H HC0j*5H++HC03 

In accordance with the Law of Mass Action 

itH HCOJ=[Ht-] X [UCOa ] 

" concentration o( " and * is a constant Trom this it follon s 

1 1'- [ HCO.I 


where [ ] denotes ‘ 


Since Log 




iipi' 


fHi 


=Log ‘+Log p-jjj-g- 


, tHCO; 




Log 5,= 


=6 1 for these arcumstanccs 


pH= 61 +Logjt^^ 


It can thus be seen that the pH is linearly related to the loganthm of 


of bicarbonate to carbonic acid*, it is not dependent upon the to 

illy the ratio of [HLUj J 


bicarbonate alone or of carbon dioxide alone Normally 1 
rHHCO 3 ii 8 20 1 Thus normalpH=61+Log 20=6 1+1 3=7 4 

A disturbance of the acid base balance can arise either from metabolic 
such as failure of correct renal acid base regulation, or the production of large <JUm 
ties of organic acid radicles as m diabetic ketosis, or from lack of proper 
function as in hysterical over breathing or m severe emphysema In 
of metabolic ongm, either a larger quantity of basic ions (largely Na+) c ,ejit 
ions have been excreted by the kidney, or, by processes of metabolism or 
renal function, an abnormal concentration of aad radicles has accumulated In 
case there is a smaller difference between the total lomc concentration of b^® 
non bicarbonate acid than usual Thus the bicarbonate concentration will be _ 
than normal , usually, under these circumstances respiratory ventilation mcr ^ 
80 lowering the plasma carbonic acid concentration and tending to restore t 
to normal In addition owing to the loss of base there will be a loss of jt 

dehydration By contrast if an acidxmia is of respiratory origin eg the 

arises because carbon dioxide cannot be expired at a normal tension and i^n 
concentration of carbonic aad m the plasma becomes abnormally high the 

the relationship between this pH, and bicarbonate concentration shown hie 

level of bicarbonate must also rise if the pH is to be kept withm the range compati 
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with life. The total electrolyte balance under these circumstances is maintained 
largely by the excretion of chloride by the Iddney. Hence in respiratory acidjemia, 
the concentration of plasma bicarbonate is higher than normal. 

It can be seen from the foregoing that, in order to obtain a reasonably correct 
interpretation of acid-base balance, it is really necessary to estimate two of the three 
related factors pH, (HCOj'), and (H.HCO3). However, if it is known whether the 
primary fault is metabolic or renal on the one hand or respiratory on the other, an 
estimation of (HCOg') alone should reveal any tendency towards acidemia or alka- 
Ismia. 

Alkali Risers. — In the above discussion this term has been carefully avoided, 
since it has no really precise meaning and it may actually be misleading. Originally 
applied to the plasma bicarbonate concentration, and implying that the amount of 
alkali (largely sodium ion) corresponding to this w'as available in reserve to deal with 
any increase in acid radicles w'hich might occur, the term is now sometimes referred 
to the plasma COo content. Actually the alkali corresponding to the bicarbonate 
cannot all be considered as a physiological reserve, since death occurs before the 
bicarbonate is all replaced ; furthermore, as preriously shown, in respiratory acidsemia 
the total amount of bicarbonate is greater than normal. 

ACIDEMIA 

The main conditions encountered in practice which give rise to acidiemia are 
chronic renal deficiency, where the kidney cannot excrete the excess of acid over 
basic radicles which are present in a normal diet, acute diarrheea where a large amount 
of base 1$ lost in the stools, diabetic acidosis where, in association with defective 
carbohydrate metabolism, a grossly excessive quantity of organic acids is produced, 
and acute starvation where carbohydrate is not metabolised in normal amounts and 
there is a secondary production of organic adds. Prolonged vomiting may or may not 
produce acidjemia depending on whether tlie acid lost in the vomitus either is not 
or is great enough to be balanced by the organic acid production which results from 
the lack of food intake. As explained above, acidemia also accompanies insufficient 
respirator}’ function from w hatever the cause and it also occurs after profuse hiemor- 
rhage. 

The main symptom of acidiemia is an increase in the depth and rate of respiration, 
though this only becomes apparent when the degree of acidiemia is quite severe. 
The breatliing is deep and relatively quiet, tliough owing to the rapid air flow there 
may be a hissing sound. This type of breathing is known as acidotic breathing or 
Kussmaul’s respiration. Signs of sodium dehydration are usually also present. 

In severe degrees of acidajmia the pH of the blood may exceptionally fidl to 7*0 
and, if the cause is renal or metabolic, the bicarbonate may fall as low as about 5 meq. 
per litre (11*0 volumes of CO2 per cent.). 

ALKALiEMlA 

Most commonly this condition occurs as a result of the ingestion of excessive 
quantities of alkali often because of peptic ulcer. It also occurs in patients with 
pyloric stenosis who vomit large quantities of add fluid. It is sometimes found 
assodated with renal failure, but here there has usually been an excessive intake of 
alkali, gU’cn to combat the addosis whidi is commonly present initially. Hj’per- 
\cntilation by hysterical individuals can also give rise to quite serious degrees of 
silkalaimia. A mild alkalxmia is often found in Cushing’s sj’ndromc. 

Symptoms. — ^Thcre may be no symptoms even in the presence of a severe 
alkalimia. However, lo&s of appetite, nausea and N’omiting may occur and may be 
accompanied by headache and mentd abnormalities. Many of these s}'mptonis, 
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WvcAer, might anse 

shallow rasp.rat.ons and trtany am ^ become daLged. the urine contaming 

Sood1rr.l'atdrs.s ^Ke'ilgLS.s severe enoug^h and .3 no. treated, dead. 

POTASSIUM 

Body potassium is largely s, mated ms.de «lls ^f/„,“ru.toC 

Slum IS about 4000 meq (100 g) m an 3e cells is about 

^7 tr ^ IS extracellular The normal concentration of potassium t'^siue 
fso Lq /! whereas the normal extracellular “Jsssmm iintent is 

me /lOO mH It is to be emphasised that a low intracellular po ootassiura 

not necessarily accompanied by a low coma, the plasma 

concentration Indeed, as in some cases of untr mtmrellular potassium 

potassium may be abnormally high m there is 

depletion, if, however, a low plasma potassiurn not practicable 

almost certain to be an intracellular potassium defiemnq Since ■'«"{?, .„b 
to estimate intracellular potassium m climcat pract ce, as B 

lems involving water and electrolytes, a general dm.eal appraml of the ^__ 
just as important as a determination of the plasma concentration m deciaing 
likelihood of potassium depletion or excess a 

In equilibrium the boif.ly intake of potassium is ''1“^ “ ’“\nneTcV is not 
normal diet is of the order of 65 meq (2 5 g ) per day The '‘^"'5'’ ^ ' ,ban the 
generally able to secrete a unne contaming^ouer potassiuin “"“"*”‘5 (160 

plasma, so with a urinary vulume of say 1000 ml per day at least 4 to 5 meq 1 , 1 , 
te 200 mg ) of potassium must be lost each day m the unne even if there is no 
Unnary losses, however, may be much higher than the normal intake in suen 
uons as nephrocalcmosis (base-losing nephmis), diabetic acidosis, the post op 
state, adrenocortical overactivity (eg Cushings syndrome) and oteroosage 
desoxycorticosterone alimentary 

A more frequent cause of potassium defiacncy is excessn c loss from tnc am 
tract and this may or may not be associated with deficient intake .Ration 

stenosis gastro enteritis ulcerative colitis, fatty diarrhcca and continuous ^ 

of intestinal contents as carried out after operations on the alimentary traa 
paralytic ileus, may all lead to potassium depletion 

Excess body potassium occurs in Addison’s disease and m renal defaaenc), 
t\ise It IS almost always the result of therapy when more potassium has been g 
than can be excreted In the presence of poor renal function it is as danger 
gi\e potassium salts by mouth as by any other route , occufr 

It can be seen that in theory four possible potassium abnormahties 
amely, increased intracellular potassium mcreased extracellular potassium, de g. 

extracellular potassium Owing to 


intracellular potassium and decreased extracellular potassium Owing to 
cuUics in%oUed in estimating intracellular potassium the clinical syndroincs 
ated with intracellular abnormalities are by no means so clearly defined as 
occurnng with abnormal extracellular potassium concentrations jjie 

A low concentration of extracellular potassium is associated with changes 
ekctrocardiogram most notably prolongation of the Q T interval, a decrease 
voltage and a prolongation of the T wave and a depression of the S'! seg 
Paralysis of voluntary muscle and death from cardiac arrest may also occur 
lev els at w hich these phenomena occur are by no means constant and depend to 
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extent upon other ionic concentrations, they are, for example, more marked at a 
gnen potassium le\el in the presence of a high sodium or calcium leael and in the 
presence of an acidosis No serious manifestations should occur uith concentrations 
above about 2 5 meq /I (10 mg per 100 ml ) and they are usually preceded by 
electrocardiographic changes a\hich, although not specific for hypopotasssmia, ser\e 
as a good clinical mdex of the situation Death occurs at a concentration of about 
1 5 meq /I (6 mg per 100 ml ) 

A high extracellular potassium may also be associated \vith voluntarj muscle 
paralysis and in both cases the deep reflexes may be preserv ed in the early stages It 
is not easy on climcal examination to distinguish bet\^een the two forms of paralysis, 
but a consideration of the clinical history and an examination of the electrocardiogram 
w ill give quite unequiv ocal differentiation, since high levels of extracellular potassium 
gi\e electrocardiographic changes consisting of an increase m the voltage of the T 
wa\es followed at higher le\els by a prolongation of the P R interval , finally the 
\entriculir complex assumes a saw-tooth appearance Again, the le\els at which 
the changes occur are not constant and depend on other ionic concentrations, but 
no serious complications should take place unless the serum potassium concentration 
IS over 7 5 or 8 meq /I (30 to 32 mg per 100 ml ) Death from cardiac arrest is 
liable to occur in the region of 10 meq /I (40 mg per 100 ml ) and it may not be pre- 
ceded by muscle paralysis Marked bradjcardia resulting from heart block may occur 
ind gne clinical warning of the situation 

The syndrome associated with a low intracellular potassium content is not clear- 
cut, though many effects ha%e been ascnbed to it Apathy and lethargy, confusion 
and disonentation, intestinal ileus and penphera! cedema, have ail been suggested 
08 resulting from this state, and necrosis of heart muscle has also been shown to occur 
It has been shown expenmentally that depletion of the order of about 300 meq 
(12 g ) IS not associated watli any of these symptoms It should be remembered, 
however, that an intracellular depletion of 306 meq (12 g ) is one of only about 10 
or 12 per cent , whereas it is more than four times the total amount normally present 
in the whole of the extracellular fluid Thus, patients wth intracellular potassium 
depletion are m a potentially dangerous situation, since anything which causes a 
rapid transfer of potassium into cells might result in se\ere extracellular potassium 
deficiency Such a situation occurs when diabetic coma is treated, since the stimula- 
tion of carbohydrate metabolism results in a transfer of potassium from the extra- 
cellular to the intracellular compartment, and this raaj be accompanied bj muscle 
paralj sis and death 

Treatment of potasnxim deficiency — Potassium salts must only be gi\en with 
proper precautions because of the dangerous effects of high extracellular potassium 
let els In the presence of a normal rend function it is relatwely safe to give potassium 
by mouth in doses up to 150 meq (about 10 g of KCl) spread over 24 hours Such 
a dose, however, ODuld be rapidly lethal if given to a patient with a poor renal function 
Intravenous infusions given to replace lost mtracellular potassium must, for practical 
reasons, contain a much higher potassium concentration than plasma (e g 40 meq /I = 

0 156 g per 100 ml ) Thus they must onlj be given very slowlj and frequent plasma 
potassium estimations should be made or frequent electrocardiograms taken 

Except m occasional and unusual cases more than 1 litre of the above solution in 
3 hours should nev cr be giv en 

Treatment of potassium tnioxjcatton — the level of extracellular potassium is so 
high as to necessitate emergenej treatment it can be temporanl> lowered by the 
intravenous injection of 25 to 50 units of insulin, together wnth 50 or more grammes 
of glucose bj mouth This will cause a temporary transfer of potassium into cells 

The effects of high extracellular potassium levels can also sometimes be diminished 
bv giving calaum (eg 2 to 4 g of calaum gluconate intravenously) or sodium when 
this ion IS defiaent, but these measures arc not so effective as glucose and insulin 
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If the hieh potassium results from adrenal defiaenc) then deoxjcortone acetate 
fD O C A ) 10 mg intramuscularly should also be giten at once, and the unaerljing 
condition subsequently treated m the usual waj (see Addison's Disease) 11, hou 
ever as is usual, the hyperpotassjcroia is due to deficient renal funaion, podium 
must be remo\ed b} means of peritoneal dialysis, by the use of an artinaal Lidnej, 
or by taking 50 to 100 g per day by mouth of a katonmm resin charged ith ammonium 

or sodium ^ 

George A Smart 


DIABETES MELLITUS 

Definition — ^Diabetes meUitus is not a disease entity, but includes a \anet) of 
related disorders of metabolism, having in common an increase in blood sugar, 
usually accompanied by glycosuria In most of these there is also a greater or 
tendency to ketosis, uhith is the most important immediate danger , and an increased 
liability to various forms of vascular degeneration, which are the most serious long 
term risks 

Prevalence —It is estimated that there are between 150,000 and 200,000^1mown 
diabetics in Great Bntain and the incidence as eveiywhere is rising Further, * detec- 
tion dn\e3 ” in the U and elsewhere have shown fairly constantly that there are 
nearly as many mild undiagnosed cases as there are known ones , and the same r^ 
well be true in tlus country Since the majortty of diabetics are over the age of w, 
and since the proportion of the population over the age of 40 is rising 
likely that in 20 years' time 500,000 or nearly 1 per cent of the population wdl bc 
diabetic 

'Though insutm has revolutionised the outlook for the diabetic m certain ^ 
—the expectation of life of a 10 year old diabetic child is now 45 years instwd oi 
1 3 years m the pre-insulm era — it has not prevented an alarming inadence of 
plications, particularly retmopathy, nephropathy and artenopathy in those who mvc 
had the disease for some years How far these complications are due to factors wmch 
cannot be controlled by msuUn and diet and how far to avoidable poor control 0‘ 
the diabetic state is not yet known, but the question must be regarded as one of the 
major problems of modem medicine 

^Etiol ogy —Knowledge of the aetiology of diabetes is quite incomplete, Jjut two 
factors ofunportance have been recognised, an mhented tenden^ and ov emutrinon 

There are two kinds of^ndence for an hereditaiy“t5H3ency First a history-of 
diabetes in one or more bloocfrclames is much commonerj.njiiabetics than m n^ 
diabetics , and secondly, concordance (i e both twins developing diabetes) is n'"® 
times as common in identical twms as id fraternal twins. Identical tvnns indeed 
often develop diabetes of about the same seventy, within a short time of each other 
How far diabetes mellitus is genetically homogeneous and bow the tendenev is m 
hented IS uncertain It has been suggested that it is homogeneous that the tenden^ 
IS mhented m a simple recessive manner and that if all potential diabetics hved to the 
age of 90, the numbers actually developing the disease would be m accordance with 
this hypothesis On the other hand it has been suggested that the disease is hetcr 
ogeneous, the severe early -onset cases being determined by recessive genes and the 
mild late-onset cases bv dominant genes If the assumption of recessive mhentanw 
IS correct for all diabetics, it appears that the number of earners of the gene m mc 
population 13 m the order of 25 per cent. Further, if it is proved that a considerable 
proporuon of cases of diabetes are hereditary, this affection must rank as the mos^ 
impor^t, nuinencally and socially, of all hereditary diseases 

T>e importance of ovemutnUon is shown by the fact that ov er the age of 40 som* 
O' patients developing diabetes are, or have been, considerably over 


weight. Broadly spiking both the incidence and 


mortality of diabetes after mt< 
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age vary directly with the degree of obeaty ; and in the War of 1914-1918 and the 
War of 1939-1945 both incidence and mortality fell with rationing. 

It appears likely that when the inherited tendency is strong enough, the subject 
develops diabetes in childhood or youth without becoming fat; though the onset 
often follows a period of active gro^^, and children tend to be above average height 
when they develop the disease. If the inherited tendency is less strong, the disease 
becomes manifest only when precipitating factors “bring out” the inherited pre- 
disposition. The most important of these is obesity, though infection may act 
temporarily in the same way, and so possibly may ner\'ous shock. 

The disease is apparently commoner in urban than in rural communities, and in 
Jews than in Gentiles. These differences may well be due to habits as regards diet 
and physical exercise. It is possible that trauma, like any other form of shock, might 
hasten the time at which a person with latent diabetes manifests symptoms. The 
absence of an increased incidence of the disease in the battle casualties of the War 
of 1914-1918 and the War of 1939-1945 indicates that trauma can play no more 
important part than this, except in excessively rare cases in which a large part of the 
pancreas is destroyed. 

Pathology. — In 1889 Minkou^kl produced diabetes experimentally by removing 
the pancreas from a dog. Langerhans had described his islets in 1869, and the hypo- 
thetical internal secretion of the pancre.as was named “ insuline ” long before it was 
isolated. How it was finally isolated in 1921 after only a few months’ ^york by Banting, 
then a young orthopaedic surgeon, and Best, a junior graduate assistant, is one of 
the medical romances of the century. 

The pathogenesis at that time appeared deceptively simple, i^ack of insulin due 
to a defect of the islets reduced the ability of the tissues to utilise glucose, which 
therehre accumuUt&6 in the blood, and was excreted in the urine. Impaired oxida- 
tion of glucose led to a hold-up in the metabolism of fat, so that intermediary products 
accumulated in the blood and led to ketoslsp It soon became apparent, however, 
that this was an oversimplification. HistologicJ studies on the pancreas showed 
that whereas in some human cases various changes, including fibrosis, hyaline changes 
and hydropic degeneration of the ^ cells are found in the islets, in at least 25 per cent, 
these are quite normal, FurtJier, a number of patients have now survived total 
pancreatectomy and presumably have no insulin secretion of their own. They have 
been found to develop a moderate degree of diabetes easily controlled by 40, or at 
most 60, units of insulin a day. Since many *' idiopathic ” diabetics require well 
over 100 imits a day, their diabetes cannot be due to a simple lack of insulin secretion. 

A great deal of experimental evidence has implicated other endocrine glands, 
particularly the anterior pituitary. Indeed, the condition has been produced in suit- 
able animals by injections of crude anterior pituitary extracts, and more recently of 
purified grotvth hormone. This fits in with the clinical observation that mild diabetes 
is seen in some cases of hyperpituitarism. It also might explain why diabetic women 
not only tend to have large babies, but sometimes give a history of having given 
birth to large babies long before they developed diabetes. It has been suggested that 
the grow'th hormone leads to gro^vth as long as adequate insulin is available (and 
may incre^e the secretion of insulin for this purpose) but to diabetes W’here the 
supply of insulin is inadequate. 

The explanation of the hyperglycamiia and glycosuria as due to the failure of the 
tissues to oxidise glucose has also been untenable for many years, at least in the 
simple form in \\ hich it is usually propounded. In 1923 Mann succeeded in removing 
dogs’ livers. Such animals rapidly use up their a\'ailable glucose and die in hypo- 
glvcicmic oom’ulsions. It was soon shown that this is also true of diabetic dogs, 
w ho in the absence of the H\ cr, die in hypoglycemia as rapidly as non-diabetic ones ; 
an obscr\*ation \\hidi is incompatible with under-utilisation ” of glucose as the 
sole explanation of hjpcrglycxmia. Indeed it appears from the experimental work 
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of Soskin, amongst others, that one factor in the hyperglycaraia is the ‘‘overproduc- 
tion ” of glucose by the hver In the normal animal there is a kind of thermostauc 
mechanism whereby a fall m blood sugar leads to an increased output of glucose 
from the hver and vice versa In diabetes the “ thermostnt ” is set at a higher level 
than normal, for indeed the hver goes on putUng out glucose in an uncontrolled 
fashion to the limit of its capacity Recent studies with radioactive glucose show, 
however, that underutilisation m the tissues is also important 

Similarly the “ oxidation ” of glucose in the tissues is an oversimphncation 
Molecular oxygen does not react directly with foodstuffs The oxidative breakdovvn 
of energy materials in the tissues occurs by a senes of reactions, including oxido- 
reduction, decarboxylation, addition of COj, phosphorylation, hydrolysis and trans- 
amination The most important step is the formation of glucose-6-phosphate from 
glucose and this reaction is catalysed by an enzyme hexokinase It has been suggested 
that hexokinase is inactivated by anterior pituitary hormone m the absence of insulin, 
and that this is the point at which insulin exerts its mam effect. Fortunately ability 
to use insulin therapeutically has not had to await the exact elucidation of its pharma- 
cological actions, which is stiU far from complete 

It does seem, however, that our concept of diabetes is approaching a new sjmthesis 
It may be said that ^ve depend for survival among other things on a delicate homeo- 
static mechanism which keeps the blood sugar in normal persons m a narrow 
from about 70 to 160 mg per cent The most vital part of this mechanism is that 
which raises the blood sugar and prevents hypoglycaimia and unconsciousness in 
starvation, and this seems to be a function of the anterior lobe of the pituitary and 
the adrenal cortex Insulin, which alone of the hormones lowers the blood sugar, 
IS less immediately important 

Diabetes may be regarded as an imbalance in this mechanism, in which the blood 
sugar-raismg factors predominate over blood sugar-reducing ones Exhaustion of 
the islets of Langethans with permanent changes m their structure may follow 
Meanwhile the organism starves in the midst of plenty, and many features of it® 
metabolism, including the tendency to ketosis, can be explained as analogous to those 
of starvation It may well be, as Harold Wolff has recently suggested, that diabetes 
meUitus should be regarded as an inappropriate use of an adaptive-protective reaction, 
the anterior pituitary adrenal mechanism which prevents hypoglycjemia in starvation 
Chnical Picture — The classical onset with severe thirst, palyunajin d los? 
weighTis seen in a tmnon^, jwrhaps one third orcascs... tack of energy, tnusemar 
we^cncss, mild thirst and some loss of weight are found uTp^a^s another third 
if enquiry is made about them Definite increase m appetite ifunusual, though it 
13 a safe generalisation in this country that real loss of weight with an increased appetite 
means either thyrotoxicosis or diabetes mellitus Pruntus vulvm and varying degrees 
of vulvitis are common in women, but generalised pruritus due to diabetes must be 
excessively rare, if it ever occurs Men occasionally notice that spots of unne on 
their trousers dry leaving a white deposit, and some complain of impotence 

A few patients are virtually symptomless, the glycosuna being discovered when 
the urine is examined as a routine for life insurance or other purposes Almost 
one fifth present with symptoms of complications Of these a very few patients 
are first seen in diabetic coma, or with severe neuropathy Others are detected by 
ophthalmologists who see micro aneurysms or other evidence of diabetic retinopathy, 
in antenatal clinic and by gynecologists among women referred for vulviUs A 
few are discovered by testing the urme of patients with boils and other staphylococcal 
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symptoms, ■mth a definite onset, are very liable to ketosis and are sensitive to 
insulin. 

Physical examination sho\\s nothing in mild uncomplicated diabet^_. In .severe 
ca^ there mayJ5^\Hkness_andwastmg with s o me d^ r^ of Hehy dration. In more 
ses'ere cases a.dry brownish ton'^e, th e odo ur of acetone m the bf^tlianH an ehlS^ged” 
tenderii^" may indicate that the patientjs m impending' coma. As many" patients 
Tiave complications by the time they consult a doctor, no initial examination of a 
diabetic is complete without examination of t he eycs_for lenticular op acities. anci_ 
Xednopathy; of the chest for slgns t^Juberculosis (and a radiograph of the chest 
should be taken, even if no signs areTound) ; of the skin for sc pt ic jnfections ; gf.the 
legs for loss of kne^ and ankle jerks, and other signs drHi^etic neuropathy, and of 
*ite1feet for lols'ofpulsation in the dorsales pedes and posterior tibial arteries or other 
signs of impaired blood supply. 

Diagnosisl ^Uyfne terliwg .— The importance of routine urine testing for sugar 
wir’be evTd^t from what has already been said. Benedict’s test is preferable to 
FehUng’s, but must be correcdy performed. “Clinitest” and “Glucotest” are 
satisfactory and trouble-saving substitutes, provided the makers’ instructions are 
followed exactly. A positive result with any of these tests indicates that a reducing 
substance is present m the urine, but not that the substance is glucose. “ False 
positives ” may be due to drugs such as aspirin, salicylates, chloral hydrate and 
ascorbic acid, or to the presence of other sugars, of which lactose in pregnant and 
lactating women is the only one of clinical importance. 

In practice slight colour changes (t.e. a green colour) with Benedict’s test should 
be ignored, or left for elucidation by a biochemist. A definite reduction {i.e. a yeUo\v 
or red deposit) in an untreated patient with definite thirst and polyuria, is for practical 
purposes diagnostic of diabetes, and further investigations are unnecessarj'. If A 
definite reduction is found in a patient with no symptoms or with doubtful symptoms, 
it is best to proceed to the determination of a single blood sugar taken 1 to hours 
after a meal containing at least 80 g. of carbohydrate or to a sugar tolerance test. 

The urine should also be tested in every case of suspected diabetes by Rothera’s 
sodium nitropnisside test and Gerhardt’s ferric chlonde test for the presence of 
ketone bodies. The clinical significance of these two tests is often not understood. 
The nitropnisside test is specific for ketone bodies, but is extremely sensitive so that 
it may be positive ia the presence of a cliiucally very mild ketosis. A ted or purple 
colour with the ferric chloride test may be produced by ketone bodies or by drugs, 
notably aspirin and salicylates and sodium aminosalicylate. In the former case the 
test will be negative if performed on boiled urine, since ketone liodies are volatile. 
The ferric chloride test, however, is relatively insensitive, and therefore if both tests 
are positive a ketosis of some severity is present. The practical significance of different 
findmgs with these tests is summonsed in the table on p. 426. 

(^Blood s ugars a nd Jhe glucose tolerance Jest.—Jn each case the patient should have 
been eating a hormi amount of carbohydrate for at least a week before the test, 
since a normal person after a few days on a reduced carbohydrate diet may show 
an abnormal blood sugar curv’c. For this reason patients found to have glycosuria, 
wathout definite diabetic symptoms and without ketosis, should never be put on a 
diet unul the diagnosis has been confirmed by further investigations. 

A clinically probable diagnosis of diabetes melhtus can be confirmed by estimating 
a single blood sugar 1 to hours after a meal containing at least 80 g. of carbo- 
hydrate. If tliis is over 180 mg. per cent., the diagnosis is confirmed. 

In aymptomlcss glycosuria and in any case m which the diagnosis is really in 
doubt, it is wise to perform a glucose tolerance test. A normal blood sugar curve 
(i.f. a fasting blood sugar of under 110 mg. per 100 ml., rising to less than 180 mg. 
per 100 ml. m half an hour and rcturmng to tlie fasting level vrithin 2 to hours) 
with sugar in one or more corresponding specimens of urine indicates a lowered 



diseases of metabolism 

renal threshold or renal gtosuna This is tvhfchXe blood 

treatment The so called >“5 joQ ml but returns to *0 'a^ng 

Sa t:£'the iu-J «m1 iratTsilly r|/drf - — ^-go'^g 

Setes the fasting blood f S- « ?emm to the fasting level in 2 to 

per 100 ml and either the previous week has been adequate, 


Sugar 


+++ 

1 1 f 2 per ccr^t 
or more 


+++ 


Nitropmsside Feme chloride 
test 


Significance 


Probably D M but no immedi 
ate danger or urgency 


dm with mild ketosis 


+++ + + 


++ 


+-1 + 


dm with severe ketosis re 
quiring urgent investigaUon 
and treatment 


Probably a diabetic who has 
taken aspirin or salicjlatcs 


Mild ketosis due to other 
causes, e g vomiting m cf*i 
dren or starvation 


»->erc Incr disease, hj-perpituitansm and hyperrortico adrenahsm can be ex 
a cur« m which the bWd sugar nses above 180 mg per 100 ml « s ^aung 
and do-a not return to the fasting Ics c! at 2 to 2i hours should be Jojeranc® 


test is in excluding diabetes mclhtus, and there is never any 
It on a known dial^ic under treatment with insulin 


dialKtcs mclhtus h ma> he added that chief value of j'Jjj^^’j^o'pcrform 

Treatment — Tlic dcasvon whether to treat a pauent by diet 
iniuhn depends on the sesentv of the symptoms, the presence or absenre 
Ivons and tl e raiicnl s age and weight and not on the results of spcMl ins«ub 
such as the glucose tolerance test Obese adult patients with mild diaucto 
Letmts neatly alwav-s can and sltould be treated with a diet which wall 
wcirIu UndcrsNcight naticnis with severe svmptoms and espcaally r jdoh 
sliouU always Iw itcated wiih insulin, and so si ould children In the case o 
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patients whose \\ eight is m the nonnal range and w ho ha\ e no 1 etosis and no complica 
tions, It IS justifiable to try the effects of a moderate reduction of the carbohydrate 
m the diet, but this form of treatment should not be continued for long unless control 
IS good without progressi\e loss of weight 

Treatment wll therefore be described unde r the fo llowing headings 
(o« Treatment of obese p^iept^ by d iet a lone 
® ^ se of insulin _ 

treatm ent ofjiatients with severe ketosis 
Treatment of obese patients by diet alone — Such patients are usually over 
mia^^age and have mild diabetic symptoms or no symptoms They quite frequently, 
however, have some complication, such as retinopathy, by the time they come for 
treatment The treatment is that of obesity {gv) If such patients adhere to a diet 
of C 1,200 to C 1,400, diabetic symptoms, such as thirst and pcljiina, disappear, 
and the hyperglyctemia and glycosuria are usually rapidlj controlled If the weight 
IS substantially reduced or reduced to normal, such patients are often able to eat a 
more liberal diet without a return of the diabetic state But if the weight is allowed 
to increase again, the diabetic state returns Amphetamine or dextroamphetamine 
5 to 10 mg m the morning and at midday may be prescribed to assist those who 
genuinely try to diet, but whose appetite defeats them It is useless m the case of 
those who will not even try to diet 

Difficulty anses wth ovenveight patients who fail to lose weight, especiallj if 
they have complications such as retinopathy or obliterative arterial disease Insulin 
should be a%oided if possible, since such patients are usually insulin resistant and if 
tr^ted with large doses of insulin, their weight only increases further 

of insulin — Underweight patients must be treated with msulm since a 
diet of low c^brie value would only lead to further loss of weight It is important 
that the objectives of treatment with msulm should be understood These are 

(1) To enable the patient to live as normal a life os possible, earn a livm^ and 

take part in ordinary activities To achieve this it is necessary for him to 
learn more about the management of his own illness than is considered 
wise m any other condition The main part of the work of a physician 
treating dnbetics is to teach them how to look after themselves 

(2) To keep the patient free from any symptoms of diabetes and from anj’tlimg 

more than minor and occasional symptoms of hypoglycsemia throughout 
the 24 hours , and free from ketosis at any time 

(3) To keep the unne as free from sugar as po&sible and the blood sugar as near 

normal as possible, provided the attainment of this does not interfere 
with (1) and (2) It is, for mstance, misguided to achieve a sugar free 
unne for most of the day, if this means that the patient has hypoglycemic 
attacks so frequently tliat he is unable to earn his living or that he has 
to spend most of his spare time testing his own urine and weighing out 
his food There is, however, considerable room for skill in attaining (3) 
within the limits set by (I) and (2) 

Insulin IS a protein of molecular weight of 35 200 It is destroyed by the gastric 
secretion, and therefore cannot be given by mouth It is usuallj injected subcutane- 
ouslj , though It can also be given intramuscularly and intravenously 

It IS biologically' standardised and the international standard preparation is a 
quantity of pure dried crystalline insulin hydrochloride, 1 mg of which contams 
22 units of activity It is supplied m strengths of 20 units per ml (single strength) , 
40 units per ml (double strength) and 80 units per ml (quadruple strength) Smee 
on most synnges 1 ml is divided into ten divisions, each division corresponds to 
2, 4 or 8 units Insulin should therefore, be presenbed m multiples of 4 or 8, and 
not of 5 and 10 
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There arc unfortunately seven different prcparattons available m different strengths 
in Great Britain at the present time The important ones are 

JsjECTJO }ssviiN} (BP) — ** Soluble ”, “ Regular ” or “ clear ” insulin Avail- 
able m strengths of 20, 40 and 80 units per ml Acts quickly and strongly Action 
starts ^\ltbm half an hour and lasts 6 to 8 hours with doses up to 40 units, but up to 
12 liours Mith very large doses Hjpoglycaimic symptoms most commonly occur 
2 to 4 hours after injection, but may be delayed up to 8 hours or more with \erj 
large doses 

Soluble insulin is used 

1 In diabetic coma and severe ketosis {qv) 

2 hree doses of soluble insulin a day, t e one dose before each mam meal is 
often employed femponmJy uhen specially strict contcoi is necessary, eg 
at the beginning of treatment, during infections, before and after operations, 
m the latter months of pregnancy and m patients with active pulmonary 
tuberculosis 

3 Two doses of soluble insulin a day , i c before breakfast and before the cv ening 

meal, was for many years the standard treatment for all diabetics on insulin 
It IS still a useful method for those who are used to it and prefer not to 
change, for a few diabetics who ate dilBcult to control on a single dose of 
any insulin and for those requmne very large doses (More than SO units 
of any insulin in one dose should be avoided if possible, on account of the 
danger of severe hypogljcamia) On this regime one«third of the carbo 
hydrate should be taken at breakfast and onc-third m the evening meal, 
with a small lunch and tea and a snack at mid-morning and last thing at 
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4 Withdraw needle from P Z I bottle and gi\e injection immediately 
The object of this routine is to aioid transferring P Z I to the bottle of soluble 
insulin 

By \arjing the proportions of P Z I and soluble insulin, it is possible to control 
man) diabetics on a single mornmg dose, the mam disadvantage of the regime being 
the danger of hypoglyoemic reactions at night It seems likely that in tlie future a 
single injection of Insulin Zinc Suspension (Danish “ Lente ") or of a mixture oi 
Insulin Zinc Suspensions will replace mixtures of P Z I and soluble in most cases 
Globin Insulin vmn Zinc, prepared from ox globm, msulm and zinc, usually 
has an action midway between that of soluble and P Z I , that is to say, the action 
comes on m about 2 hours and lasts from 12 to 18 Hypoglycacmic reactions after 
a dose given before breakfast usually come on at midday or m the afternoon The 
carbohydrate should, therefore, be distnbuted with rather more than one-third at 
lunch-time, one-fifth each at tea and supper, and one-fifth or rather less at breakfast, 
with small snacks at mid-moming and last thing at night Globin msulm is useful 
for controlling some middle aged and elderly diabetics, who do not need more than 
40 units a day If attempts are made to control more severe diabetics with a single 
daily dose of this insulin, tliey arc often found to be hypoglyciemic at midday or 
m the early afternoon and at the same time to have diabetic symptoms (thirst, etc ) 
during the night 

Insulin Zinc Suspensions (Danish “ Seinilente ”, ” Lente ” and “ Ultralente ”) 

• — It has recently been found that the phosphate previously used as a buffer inhibited 
the delajmg action of zinc The new Danish preparations consist of msulm precipi- 
tated with very small quantities of zinc and resuspended m an acetate buffer without 
the addition of any protein or protamine The length of action was found to vary 
with the size and form of the msulm particles Insulin Zinc Suspension Amorphous 
(Danish “ Semilente ”, available m strength of 40 units per ml ) has an action lastms 
up to about 16 hours Insulin Zinc Suspension Cr)stalline (Danish ” Ultralente , 
available m strength of 40 units per ml ) has an action lastmg up to 30 hours or more 
A mwture of the two, consisting of 3 parts of amorphous to 7 of crystalline, Insulm 
Zme Suspension (Danish ” Lente * , available m strengths of 40 and 80 units per 
ml ) has an action of approximately 24 hours, and has been mtroduced as the prepara- 
tion likely to control most diabetics when used in a single dose Mixtures m any 
proportions desired can, however, be made up from the amorphous and crj-stalline 
preparations, and will remain stable at ordinary temperatures 

I Z S (Danish ” Lente ”) is the vanety which has been most used in tins country 
at the time of wnting It appears that the effect is much like that of a mixture of 
P Z I and soluble, except that hypoglj caimic reactions appear to be Jess common 
^Ylth a single morning dose, these may occur durmg the morning or afternoon but 
rarel) , if ev er, at night Local reactions to the mjection are much rarer than with the 
older insulins The carbohydrate m the diet should be distnbuted in tliree mam 
meals, a quarter each at breakfast, lundi and tea, with a snack during the morning 
and a small supper in the evening 

Insulin Zinc Suspension Crystalline (Damsh ” Ultralente ”) appears to have 
much the same length of action as F Z I or an even longer one Insuhn Zme Suspen- 
sion Cr)staUine (Danish ” Semilente *’) is said to act for 12 to 16 hours, which would 
be somewhere between soluble insulm and globm zinc msuhn The action of I Z S 
** Lente ” can be lengthened by adding I Z S crystalline " Ultralente ” or shortened 
b> adding I Z S amorphous ” Senulentc ”, or a mixture of any proportions of 
I Z S cr)'^talhne and I Z S amorphous can be made up to suit on individual patient 
Insulm zinc suspensions cannot be mixed with P Z I or globin msuhn 

Choice of tnsuhn — There is no mdication to change the regime of patients w ho 
are hnpp) and doing well on two doses of soluble or on one dose of either P.Z I 
or globm insulin I Z S (Lente) should be tried on patients w ho are poorly controlled 
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on their present regime , on patients who dislike Uvo injections a day, or on patients 
who are subject to frequent hypoglycsenua on their present regime and on patients 
who sho\% allergic reactions to other types of insulin When the transfer is made 
the distnbution of carbohydrate m the diet must be altered to that already 
The total dose of the previous regime should be given as I Z S (Lente) before break- 
fast Regular urine tests should then be made T he dose of insulm or the distribution 
of the carbohjdrate in the diet may have to be adjusted, and if significant glycosuna 
IS still found at bedtime or on rising, I Z S Crystalline (Ultralente) may have to be 
added to the I Z S (Rente) 

Control oj tnsulin dosage — Good control means first a state in which the patient 
feels well, leads a normal life and is free from symptoms, and this is more important 
than normal biochemical findings Further, the correct dose of insulin can only 
be determined when the patient is at home and leading a normal life Patients with 
a normal renal threshold can usually be controlled satisfactorily by unne tests Few, 
if any, such patients can maintain a sugar-free unne throughout the day without 
periods of hypoglycamia, and a very few can never be got sugar free for any tunc 
without becoming hypoglycsemic One should, however, aim to get the unne sugar 
free at some times during the day, even if temporary glycosuna occurs after the main 
meals In determining how far this has been achieved, a record of a patient’s own 
unne testing over a day or two of normal activities is of more value than is a single 
unne test or even a blood sugar under the abnormal circumstances of a visit to the 
doctor or the diabetic clinic Reasonably intelligent and co-operative patients can 
all be taught to use the “ Chnitest ” apparatus 

U a patient, particularly an elderly one, is too easily controlled and shovrs con- 
stantly sugar-free unne without hypoglycaemia, one should suspect a high renal 
threshold If a pauent has frequent hypoglycsemic attacks, but is rarely or never 
sugar free, one should suspect a low ren^ threshold In such cases the approximate 
level of the threshold can be determined by performing a senes of simultaneous 
blood and urinary sugar estimations Patients with low and high renal thresholds 
should have this information clearly marked on their records The mam indications 
for blood sugars m the control of treatment occur m dealing with such patients 
Some patients remain well controlled on a given dose of insulin for long penods 
Others need more or less frequent adjustment of their doses Sudden loss of control 
with heavy glycosuna or ketosis may be due to 

1 Infections such as colds, influenza, unnary mfecUons, boils, injection abscesses 

or pulmonary tuberculosis 

2 Mistakes in measuring insulm, a leaking synnge or failure to take msuhn 

3 orr> nr aggravation " 

4 Senous dietary indiscretions 
lljpogljcaimia may be due to 

1 ^ prescribed dose or a mistake m measunng dose of insulin 

2 Missing a meal 

3 Unusual exertion 


^V^pogh^airta —The usual s>mpIoms arc a sense of apprehension, hunger, an eat 
ing, trembling palpitation and unsteadiness, which may progress to stupor, coma 
and comulJtqri borne patients become emotionally unstable, or aggressive or 
bcha%c as if they were drunL \Sith protamine zinc msulm headaches and lassitude 
may be complained of. particularly in the early morning, and nocturnal reacuons 
mas occur in which the patient may base night sweats or mas pass into a convulsion 
without waking up A few patients become unconsaous almost without wammg 
and old people may develop prolonged confusion It is wise to thmkof hypogJjcasma 
reccumg msulm complains of an unusual sensauon or behaves 
in an unuiua] manner. 
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All diabetics on insulin should cany sugar (or glucose tablets) and take 2 to 4 
lumps (10 to 20 g.) as soon as they recognise the symptoms. Many serai-comatose 
and uncooperative patients can be brought around if their heads are held firmly 
under the arm and spoonfuls of syrupy sugar solution are forced into their mouths. 
If the patient is comatose, glucose should be given intravenously in doses of 10 to 
20 g. This is most conveniently administered as 33^ per cent, or even 50 per cent, 
glucose in a 20 ml. syringe. 

y^Local reactions to insulin. — h few patients suffer from painful, red, itching bumps, 
which appear at the site of each insulin injection, and last about 36 hours. They 
appear to be due to a form of sensitisation. Sometimes they can be avoided by 
changing to a different brand of the same type of insulin. In rare intractable cases 
desensitisation may be attempted, but if the daira that they rarely occur with, the 
new Insulin Zinc Suspensions is substantiated, change to one of these will usually 
be the simplest solution. 

'-^'Insulin fat atrophy . — Curious hollows at the sites of injection due to disappearance 
of subcutaneous fat are sometimes seen in children and adult females, rarely in adult 
males. They can occasionally be disfiguring. No treatment is constantly effective, 
though it has been claimed that persistence in injecting the insulin into the tissue 
at the base of the hollow will cause it to fill up. The simplest course is to adrise the 
patient to use 80 strength insulin and to m^e injections into the lower abdomen, 
the buttocks and the tops of the thighs, where loss of subcutaneous fat is unlikely 
to be noticed and may be welcome. 

Management of intercurrent illnas . — Many cases of ketosis and coma would be 
prevented if it •were generally realised by both patients and doctors that diabetics 
with intercurrent illnesses, particularly infections, often need an increase in their 
insulin dosage. On no account should insulin be discontinued or the dose seriously 
reduced because the patient is unable to eat his ordinary diet, as this leads to ketosis 
and coma. If a patient is •unable to eat his usual diet on account of an intercurrent 
illness, he should take his usual dose of insulin (or a larger one) and take the cirbo- 
hydrate of the diet either in the form of sugar in wwter or lemonade, or as some kind 
of carbohydrate in fluid form. This can easily be arranged if it is remembered that 
10 g. of carbohydrate can be taken as : 


Sugar . . . . . . 2 large lumps or 2 teaspoonfuls. 

Glucose . . . . ^ oz. or 2 teaspoonfuls. 

Orange juice . , . . 4 oz. 

Milk 7oz. 

Ovnlti^ ^ - • - 2 heaped teaspoonfuls. 


Diets for patients on insulin . — ^Thc argument betw’een the protagonists of ** fixed ” 
and “ free ” diets is to some extent a matter of words. No one seriously suggests 
that a diabetic on insulin should be free to gorge on sweets one day and eat almost 
nothing the next ; and no one now attempts to make patients weigh all food eaten. 
Both acc^t the need for some degree of control, but differ as to how' the control should 
be exercised. A reasonable compromise is to ask patients to learn to measure their 
carbohydrate foods by weighing them until they can guess standard 15 or S g. 
portions of carbohydrate foods fairly accurately, and thereafter to weigh them occa- 
sionally as a check on tlieir ability to guess. They can thus limit themselves to a 
prescribed amount of carbohydrate and a prescribed distribution of carbohydrate 
among Ae meals for the day w'lthout undue hardship. Protein foods and fat are 
allowed in “ a\erage ” amounts, though patients should be warned to avoid an excess 
of fat in view of the probable association between a high fat intake and atherosclerosis. 

In arranging a diet for an intelligent and knowledgeable patient, it is usually 
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enough, therefore, to prescribe the total amount of carbohydrate and how it should 
be distnbuted throughout the three or four mam meals of the day Such patients 
can then select such 15 or 5 g portions of whatever carbohydrate foods they preler 
Less intelligent patients may need to have the exact foods they should take written 
out for them, as in the following example 

Breakfast CHm grammes 

Tea or coffee with milk from allowance 
Breakfast cereal, ^ oz , or pomdge made from oats, 5 oz 
Bacon, egg, fish, etc , an average portion 
Bread, 2 oz (tuo^-m slices off a large loaf) 

Butter or margarine from allowance 


Mid morning 

Tea or coffee with milk from allowance 
1 plain biscuit 

Dinner 

Meat, fish, rabbit, liver, cheese, etc, an average portion 

Unthickened gravy 

Potato 6 or , or bread 2 or 

Vegeuble from Group II, as desired 

fruit from Group I, 2 portions 


Tea 

Tea, With milk from allowance 
Bread, 2 oz 

Butler or margarine from allowance 

Tomato, watercress, cucumber, Mannitc (to make sandwiches) 

30 

SyprER 

fish, cheese, meat, egg, bacon, etc 
Salad or vegetable from Group 11 

Bread 2 oz , or potato, 6 oz 30 

Butter or marganne from allowance 

Fruit, 3 portions or equivalent IS 

Tea or coffee, with milk from allowance 

45 

Beutime 

'I ca or coffee, witii milk from allowance 

I plain biscuit or cqunalent 5 

liaily allowance of milk - 1 pmt 30 

I>ailj allowance of butter or niarginnc=wll or 

Total carbohydrate 


15 

30 

45 

5 

30 

10 

40 

30 


. 200 g. 
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This diet has the carbohydrate dinded more or less equally throughout the day. 
as is generally suitable for a patient on a mixture of P.Z.I. and soluble. For_ other 
regimes, rearrangement of the carbohydrate would be necessary as indicated in the 
table. Substitutions can be made ad lib. A few examples follow : 


Substitutes for 1 oz. Bread (15 g. Carbohydrate) 
Or 3 portions of any fruit or vegetable from Group I. 


Milk lOi oz. Rice, sago, etc. 

Orange juice . . . • . . 6 oz. Cornflakes 

Potato . . . . . . . . 3 oz. Oatmeal 

Jam .. .. .. ..*1 Quaker oats .. 

Marmalade, etc 1 , Vita-Weat biscuits 

Ovaltine r 5 Ryvita biscuits 

Plain biscuits J 


The following weighed amounts of these fruits and vegetables may be exchanged 
for either 1 oz. potato or ^ oz. bread or 3| oz. milk. 

Each portion contains 5 g. Carbohydrate 


Group I, 

Banana, without skin . . 

Grapes 

Prunes, stewed 

Raspberries, raw 
Strawberries, raw 


Fruits 




Apple, raw 

1 oz. 

Cherries, raw . . 
Damsons, raw 

•3 oz. 

Pears, raw 

Plums, raw 

Orange, without skin 


Vegetables 


Group I. 

Baked beans . . 
Butter beans, boiled 
Peas, tinned . . 
Potatoes, boiled 


1 oz. 


Peas, fresh 
Carrots, boiled 


>2oz. 


2 oz. 
4 oz. 


Fruit and Vegetables 

Group II. 

An average helping of any of the following fruits or I'egetables may be taken in 
addition to the other foods given on the diet sheet : 


artichokes 

ASl’ARACUS 
BROCCOLI 
BRUSSELS SPROUTS 
CABB ^GE 
CAULIFLOWER 


CELERY 
CUCUMBER 
TRENCH BEANS 
CRAPETRUIT 
LETTUCE 
LEMON JUICE 


MARROW 

GOOSEBERRIES, stcwcd Without sugar 
MUSHROOMS RirUDARB 

OLIATS SPINACH 

RADISHES TOMATOES 

RUNNER BFANS WATERCBESS 


Ko exact rules can be laid down for the total amount of carbohjdratc. This will 
depend on Uie age, weight, appetite and habits of the particular patient, and may 


1 PZI 1 

40, 80 

4 to 24 hours 
Of more 

Afternoon, 
evening night 
or early 
morning 

About 20 
minutes 
before 
breakfast 

40 10 4S 45 so 10 

1 Globin 1 

40,80 ' 

2 to 18 hours 

i Midday or 
early after 
noon 

About 20 
minutes 
before 
breakfast 

30 10 70 40 40 10 

1 IZS 

1 Lcnte 

1 ^o,m 

2-24 hours 

Morning or 
afternoon 

About 20 
minutes 
before 
breakfast 

so 10 50 50 30 10 

1 60 20 50 30 30_10_ 


Patients with severe diabetes are best admitted to hospital for 
Others can surt treatment successfully at home, preferably with the help oi 


In either case, a patient who is not in ketosis can be placed 
diet considered likely to be suitable for his age and occupation In iB 

control of more severe cases can usually be obtamed by starung ^ . maifl 

doses of from 16 to 24 units three times a day, 20 minutes before the m 
meals, and bj increasing or decreasing the dose according to or a® 

tests \\ hen satisfactory control has been attained, two doses of soluble iQSu 
equnalent single dose of a long-acting insulm may be subsututed for three 

soluble c ^ rv to beP® 

In milder cases starting treatment at home, it is usually satisfactory 





DIABETES MELLITUS 


435 


with a single small dose of a long-acting insulin, and to increase this gradually accord- 
ing to the results of urine tests. It wall usually be found satisfactor)' to start with a 
dose of 12 or 20 units and to increase this by 4 or 8 units at each visit. 

c. Treatment of patients mth ketosis . — The treatment of coma is considered under 
complications. Patients wath mild ketosis (jjositive nitroprusside test, negative ferric 
chloride test) should have their dose of insulin increased by one-quarter or one-third, 
and should oe seen again within a few days. Patients with severe ketosis (positive 
nitroprusside and feme chloride tests), whether new or known diabetics, should be 
treated vigorously, preferably in hospital. 

The ketosis is abolished most rapidly by giving soluble insulin and either glucose 
or carbohydrate feeds at frequent intervals. In some cases it may be enough to 
continue with the patient’s usual diet and give a dose of soluble insulin before each 
of the three main meals. In more severe cases the following r^ime will be found 
useful : 


Stage I (4-hourIy insulin and glucose) 

Forty g. of glucose in water or lemonade, with 20 units of soluble insulin sub- 
cutaneously every 4 hours. The urine is tested 4-hourIy and the insulin dosage 
increased or decreased as necessary. This is continued until the urine is free from 
ketone bodies, and vomiting has ceased. 


Stage II (thnee daily Insulin and fluid or semi-solid carbohydrate feeds) 


Insulin 7.30 a.m. CH m grammes 

8 a.m. Tea made with milk from allowance. 

Porridge made from 5 oz. oats or breakfast cereal, § oz. 

Glucose or sugar, 15 g. 30 

Milk from allowance. 

Orange juice, 6 oz., with glucose, 10 g. . . . . 25 


55 

10 a.m. Lemonade ffresh lemon juice and water), glucose, 10 g. 10 
Cream crackers, 1 oz. .. .. .. .. .. 10 


20 


Insulin 


12 noon 

Clear soup, meat or yeast extract. 


1.30 p.m. 
2 p.m. 

Milk pudding made from : 



Scmolma, nee, sago, tapioca, oz. 

.. IS 


Milk from allowance. 

Glucose or sugar, 15 g. 

15 


Orange juice, 6 oz., with glucose, 10 g. 

.. 25 

6 p.m. 

Tea, witli milk from allowance. 

55 


Cream crackere or water biscuits, 1 oz. 

.. 20 


Butter from allowance. 

20 


diseases of metabolism 

raryforaa.duUby.nyth.ngfroml20to3M 

Sotem and fat W.U correspond rougWy to proportion to 

?i:e.r"Aan““^a.n.shLldbetoprov.d=ai 

“^'’?llrdSn''oTc!rhrda® Ws ,n 

regSS, and may have to be adjusted b> a proems “f J^fferent insulins 

irt Jd«xi:?of 

commonly used regimes 


Type of i : 
msulm j 

strengths 
available 
in units 
per ml 

length of ^ 
action r 

Time of 
maximum 
efiect (when 
lypogtycsmic 
attai^ are 
most likely) 

When 

Suggested distribution of 
Cll in diet (for total of 
200 g per day) 

Soluble 

20 40, 80 

Small doses 1 
^ to 6 hours 1 

Large doses 1 
i to 10 or 1 
12 hours j 

2 to S hours 
after injection 

2 to 8 hours 
after injection 

About 20 
minutes 
before 
breakfast 
and even- 
ing meal 

*; en - Sf S 

3 si 1 ^ Is 1 

1 <1 J ^ ^ 

6S 10 30 20 65 W 

PZI 

40,80 1 

4 to 24 hours 
Of more 1 

Afternoon ^ 
evening night 
or early 
morning 

1 About 20 

I mmutes 
j before 

1 breakfast 

40 10 45 45 SO 10 

Globui 

40, 80 

2 to 18 hours 

Midday or 
early after- 
noon 

1 About 20 

I mmutes 
before 
breakfast 

30 10 70 40 40 It 


40, 80 

2-24 hours 

1 Mommg or 
1 afternoon 

About 20 
minutes 
before 
breakfast 

50 10 SO 50 30 1' 
M 20 50° 30 3^ 


Patients ^slth severe diabetes are best admitted to hospital for 
Others can start treatment successfully at home, preferably with the neip o 

^'^In either case, a patient who is not in ketosis can be placed 
diet considered likely to be suitable for his age and occupation in nosp 
control of more severe cases can usually be obtained by starting soluble ^ 
doses of from 16 to 24 units three times a day, 20 minutes before 
meals, and by increasing or decreasing the dose according to oi 

tests When satisfactory control has been attained, two doses of _ dose 

cquualent single dose of a long acUng msuhn may be substituted for tnre 
soluble , to h' 

In milder cases starting treatment at home, it is usually satistaaory 
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v.ith a single small dose of a long-acting insulin, and to increase this gradually accord- 
ing to the results of urine tests. It will usually be found satisfactory to start ^\ith a 
dose of 12 or 20 units and to increase this by 4 or 8 units at each visit. 

c. Treatment of patients with ketosis . — ^The treatment of coma is considered under 
complications. Patients wth mild ketosis (positive nitroprusside test, negative ferric 
chloride test) should have their dose of insulin increased by one-quarter or one-third, 
and should be seen again within a few days. Patients ^Mth severe ketosis (positi\e 
nitroprusside and feme chloride tests), whether new or known diabetics, should be 
treated rigorously, preferably in hospital. 

The ketosis is abolished most rapidly by giving soluble insulin and either glucose 
or carbohydrate feeds at frequent intervals. In some cases it may be enough to 
continue irith the patient’s usual diet and give a dose of soluble insulin before each 
of the three main meals. In more severe cases the following regime will be found 
useful : 


Stage I (4-hourly msulln and glucose) 

Forty g. of glucose in water or lemonade, with 20 units of soluble insulin sub- 
cutaneously every 4 hours. The urine is tested 4-hourly and the insulin dosage 
increased or decreased as necessary. This is continued until the urine is free from 
ketone bodies, and vomiting has ceased. 


Stage II (thrice daily insulin and fluid or semi-solid carbohydrate feeds) 


Insulin 7.30 a.m. CH in grammes 

8 a.m. Tea made with milk from allowance. 

Porridge made from 5 oz. oats or breakfast cereal, § 02. 

Glucose or sugar, 15 g. 30 

Milk from allowance. 

Orange juice, 6 oz., with glucose, 10 g. . . . . 25 


55 

10 a.m. Lemonade (fresh lemon juice and water), glucose, 10 g. 10 
Cream crackers, 4 oz. .. .. .. 10 


20 

12 noon Clear soup, meat or 5 cast extract. 


Insulin 1.30 p.m. 

2 p.m. Milk pudding made from : 

Semolina, rice, sago, tapioca, 5 oz, . . . . IS 

Milk from allowance. 

Glucose or sugar, 15 g, .. .. .. 15 

Orange juice, 6 oz., with glucose, 10 g. . . . . 25 

55 

6 p.m. Tea, w^tll milk from allow'ancc. 

Cream crackers or water biscuits, 1 oz. . . . . 20 

Butter from allow'ancc. 


20 



436 


DISEASES OF METABOLISM 


CH in grammes 


8 p.m. Clear soup, meat or yeast extract. 

Insulin 9.30 p.m. 

10 p.m. Remainder of milk from allowance. 

Horlicks or Ovaltine, J oz. . , . . . . . . 10 

Cream crackers, 1 02.^ .. .. .. .. .. 20 

Orange juice, 6 oz., with glucose, 15 g. . . , . 30 

60 


Daily allowance of milk, 1 pint 

Daily allowance of butter or margarine \ oz. 

Total carbohydrates . . 

Stage III (thrice daily insulin and light diet) 

Insulin 7.30 a.m. 

Breakfast Sam. Tea or coffee, with milk from allowance. 
Boiled or poached egg. 

Bread or toast, 2 oz 

Butter from allowrance. 

Msrmahde or jam, | oz. 

Orange juice, 4 oz 


IVIid-mcming. Meat or yeast extract. 

Water biscuits, ^ oz. 

Insulin 11.30 a.m. 

Lunch 12 noon. Steamed fish or rabbit or chicken, a small portion. 
Boiled potatoes, 3 oz. 

Cabbage, spinach, cauhfiower, as desired. 

Grapes, 3 oz., or bananas, 3 oz. 

Orange juice, 6 oz., with glucose, 10 g. 


Tea 


Tea, with milk from allowance. 
Digestive biscuits, I oz. . . 


30 

240 g 


30 

15 

10 

55 

10 

15 

15 

25 

Ts 

20 

20 


Insulin 

Supper 


6 p.m. 

6 30 p.m. 


Clear soup or meat or yeast extract. 

Cream crackers, 1 oz. 

Rice, semolina, sago, | oz . . , . ' ] . . 1 

Milk from allowance . . , . ” ^ ’ * L 

Glucose or sugar, 10 g, (as milk pudding) * . J 

Stewed apple, 4 oz. 

Glucose or sugar, 10 g. . 


20 

25 

5 

10 


60 



Bedtime 
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CH m grammes 

Remainder of milk from allowance 

Ovaltine or Horlicks 4 oz 10 

or 1 plain biscuit, 4 oz 

10 

Daily allowance of milk, 1 pint 
Dail) aIlQ^\ ance of butter or margarine 1 oz 

Total carbohydrates 


j- 30 
240 g 


From Stage III the patient can be changed back to his usual diet and insulin 
regime 

Surgical Operations Diabetics ^Emers enc y operations — Inj;m_emergencj 
a_ ^beTic patie nt ^\lth g lycosuna bu^ without kctos >s._can_safclyn?e operated on_ 
without pmliminary treatment If the patient is found to ha\ e a ketosis of any seventy 
(nitropTusside and feme chlonde tests positive), the operation should, if at all possible, 
be postponed for a few hours while the ketosis is treated vigorously with frequent 
doses of soluble insulin The dose must depend on the patient’s previous dose, 
the seventy of the ketosis the degree of urgcniy and the cxpenence of the phjsician, 
but 20 to 40 units of soluble insulin hourly would be safe and suitable for roost 
patients As such a patient is likely to be severely dehydrated, he should also be 
given severd litres of either half normal salme by mouth or normal saline mtraven 
ously If he has been vomiting the stomach should be vrashed out before the operation 
One of the mam difficulties is the diabetic patient who presents m ketosis with symp 
toms suggesting an abdominal emergency Patients with ketosis alone may have 
vomiting abdominal pain, tenderness, ngidity and a leucocytosis, which improve 
rapidly when the ketosis is corrected In doubtful cases the history is of more value 
than the physical signs If thirst and polyuna preceded the abdominal symptoms, 

It js likely that the whole picture is due to diabetic ketosis If the abdominal symptoms 
preceded the thirst and polyuna it is more likely that the ketosis is the result of acute 
abdominal disease 

C^ Planned operations — Diabetic patients should be m hospital for a few dajs before 
Gyration for regulation of the diabetes Those on a small dose (i e under 20 umts) 
of a long acting insulin can remain on this regime Those on a larger dose should 
be changed temporanly on to two or three doses of soluble insulin On the day 
of the operation, the patient should be given a dose of soluble insulin and a carbo- 
h> drate feed 3 to 4 hours before the operation No rule can be given as to the exact 
amounts The dose of soluble insulin may be 4 to ^ the patient s usual morning dose 
of soluble insulin, reckoned on the basis of control by two daily doses of this type of 
insulin, 32 units of soluble insulin and 64 g of glucose m water flavoured with 
orange juice would be average amounts Hypoglyoemia is a greater danger than 
hypcrgl>cxmia under the aniesthetic, and this will be avoided if 2 g of glucose are 
given for every I unit of insulin 

With good pre operative treatment of the diabetes the choice of anxsthetic is 
not particularlj important Ether and chloroform are best avoided Regional and 
spinal amisthetics when practicable are satishictory, but not by anj means essential 
Gas and oxjgen or intravenous thiopentone followed by cyclopropane and oxygen 
hav c giv cn excellent results 

The object in the post operative penod is to give carbohj drate cither as mtra- 
V enous 5 per cent glucose or as fluid carbohydrate feeds cov ered bj adequate amounts 
of soluble insulin, until the patient can return to hts normal diet or regime A ratio 
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of 1 unit of insulin to 2 g. of “"“Wb” 

f?l£S"HnS 

for the'^d.ab&c as for the non-d,abetjc mother, Ptovded she has ‘he beneht^o 
and slcdled diabetic supervision. It has not, howler, done ‘he saine ‘ ,j 
and in general the fatal loss rate from mtra-utenne death obstetric comp 
and neonatal death has remained m the region of 40 per cent. 

It is knotvn that uomen tvho subsequenfly deveiop diabetes “ "if 

babies, as tvell as diabetic women ; and also ‘h« ^gh ‘“If' ' ,, 

before the onset of the diabetes, particularly m the last y“f„helore tn 
It IS also known that diabetic women show rough 

toxiemia of pregnancy. Diabetic babies, apart from ‘h='‘^. “su=i% h^J„8, 
leathery skin with coarse features. There is cedema of the skin and su ^ 

tissues? The heart, liver and spleen rnay be pathologically S,.n,argic 

high incidence of congenital abnormalmes. The babies are X ,taTsuch 

and subject to cyanotic attacks in the first few days of life. I‘ "J® 'fS 'h ounts 
babies may be hypoglycamic shortly after birth, but it is unlikely that t , 
for the high early neonatal death rate In practice, “yg'""''”® “S'V 3 rear 
than glucose. Babies that survive this period are often difficult to feed ano 
at first, but then develop normally. -esociated 

It seems likely that the abnormal features of diabetic pregnancies are assow 
with a complicated hormonal disturbance, in which, amongst other things, tne pia 
fails to uultsc chononic gonadotrophin in the production of astrogen and PfOS”'f * 
particularly in those women who develop toxjemia. It is uncertain, however, wn 
the hormonal upset is the result or the cause of the abnormal pregnancy states, 
whole subject is still under investigation, and substitution therapy with synu 
(estrogens and progesterone must be regarded as experimental. ^ ^ 

There Is no doubt that strict control of the diabetes is essential. 1 ne 
requirements of pregnant diabetic women undergo variations, and usually 
considerably as the pregnancy proceeds. Further, the renal threshold 
falls between the third and Wth month, which makes good control more dini • 
Such women should be under close supervision and should be seen at short interv 
Those on large single doses of a long-acting insulin should be changed to 
three doses of soluble insulin a day. When <»ntrol is difficult, such 
have to be admitted to hospital once or twice dunng the pregnancy, and shoul 
be admitted by the thirty-second or thirty-third weeL Most authonties now 
Caesarean section at or about the thirty-sixth week. This reduces the incidence 
toxxmias and fcetal deaths, which are commonest in the last ueek or two of 
and avoids prolonged labour and obstetrical difficulties, but is open to the 
that it may increase the neonatal death rate by adding prematurity to the ,y 
difficulties. There is often a rapid fall m the mother’s insulin requirements ea j 
in the puerpermm. ^ , 

implications. — Diabetics appear more liable than normal persons to su 
from infections (particularly staphylococcal skin infections) pulmonary ^ 

and urinary infections (commoner in women), from cataracts and from various 
of artcnal degeneration. Diabetic ketosis and coma, nephropathy, neuropatt^* 
retinopathy and a rare form of “ true diabetic cataract ” may be regarded as 
complications of diabetes. 

<^\Vtabetes and pulmonary tubercuhsir. — Diabetics should have their chests raoi 
graphed as a yearly routine, and pulmonary tuberculosis should always be 
berctl as a possible cause of unexplained loss of weight or deterioration in diabei 



DIABETES MBLLITUS 


439 


control. Patients with diabetes and active pulmonary tuberculosis should be treated 
with a liberal high carbohydrate diet and enough insulin to ensure good control. 
It is often necessary to give such patients two or three injections of soluble insulin a 
day, and to vary the dose frequently to obtain good control. It has been claimed also 
that isoniazid impairs carbohydrate tolerance and may increase insulin requirements. 
There is unfortunately a shortage of suitable accommodation where patients may 
get the most expert control of both their tuberculosis and their diabetes. 

{0 Arteriosclerosis and oblit^ative arterial disease in the legs . — It is probable that 
mabetics are more liable than non-diabetics to all forms of arterial degeneration, 
including coronary and cerebral artery disease and obliterative arterial disease in the 
legs. The reason is unknown, as is the patliogenesis of arteriosclerosis in general. 
It has been suggested that arteriosclerosis is an integral and inevitable part of certain 
forms of diabetes, but some physicians with great experience believe that its onset 
is delayed by strict treatment. Obesity appears to be a factor, and this is an additional 
reason for encouraging obese diabetics to reduce their weight. 

Obliterative arterial disease in the legs presents in diabetics more often as 
gangrene than as intermittent claudication. The reverse is the case in non-diabetics. 
Arteriography shows that this is due to the fact that the obstruction in the arteries 
of diabetics is usually in peripheral vessels, rather than in the femorals and 
popliteals. The incidence is related to age rather than to the severity or duration 
of the diabetes. 

Many of the complications of poor circulation in the feet, infected corns, calluses 
and ulcers — all of which may lead to gangrene— <an be prevented by foot precautions. 
Older diabetics should be taught to wa^, dry and powder their feet daily. Drying 
and powdering between the toes is particularly important to prevent fun^s infesta- 
tions, which may be the start of septic infection and gangrene. Toe-nails should be 
cut carefully straight across by someone ivilh good eyesight, and corns should be 
treated cautiously by experienced chiropodists. 

The treatment of intermittent claudication does not differ from that in non- 
diabetics, and drugs are equally ineffective. Good control of the diabetes and the 
use of antibiotics has robbed diabetic gangrene of its worst terrors. Patients with 
localised areas of gangrene, usually of a toe, should be in bed with a cradle over the 
foot, which should be only lightly covered. The diabetes should be well controlled 
and antibiotics should be used secundum artem to control infection. The gangrenous 
area can be kept clean and dry with spirit or covered with tulle gras. If a radiograph 
shows there is no necrosis of bone, the most conservative surgery, merely " nibbling ” 
at the gangrenous area, will produce excellent results. If necrosis of bone is present, 
the affected digit or portion of the foot should be amputated. Mid-thigh amputation 
is only necessary in a small minority of patients, when all more conser\’ati\e measures 
have failed. 

'C3 Viabetic coma . — Diabetic coma is one of the most serious of medical emergencies 
and one’ with a considerable mortality, unless it receives skilled and speedy treat- 
ment and constant attention. It cannot be emphasised too often, therefore, that 
most cases of diabetic coma are preventable. The exceptions are occasional patients 
with undiagnosed diabetes, who present in coma without ever having consulted a 
doctor, and a few patients who arc either too stupid, too unco-operaUve or too ill- 
disciplined to learn to avoid it, however much effort is expended on their education. 
Coma can occur if a patient has an infection or if he stops taking insulin, but it occurs 
most commonly from a combination of these causes. A patient with an infection 
cannot cat his normal diet, and therefore stops taking his insulin. Many cases of 
coma would be pre%ented if both doctors and patients understood how to deal with 
infections and intercurrent illnesses as outlined on p. 431. 

The main clinical features of diabetic coma arc listed in the following table and 
contrasted with those of hj^iogl} acmic coma, ihough the big difficulty in practice 
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IS usually not in diagnosing betnecn these conditions, but betneen diabetic coma 
and other varieties of coma occurring in a diabetic 



Dtabette 

Hypoglycamtc 

History 

Missed insulin 

Missed meal 


Infection, etc 

Unusual exertion, etc 

^ Onset 

Slow 

Rapid 

^ Skin 

Dry 

Sweating 

Tongue 

Dry 

Moist 

Pulse 

Small volume 

Bounding 

.BP 

Reduced 

Normal or raised 

^ Breath 

May be acetone 

No acetone. 

^ Eyeball tension 

Reduced 

Normal 

. Respiration 

Deep and slow ‘air hunger” 

Rapid and shallow 

Unne 

Sugar 

May be sugar 


Ketosis ++ 

No ketones 

Blood sugar 

Usually 400 mg per cent or over 

Less than 60 mg per cent 

Plasma COj 

Dimmished 

Normal 


Diabetic coma is a major emergency and should if at all possible, be treated i 
a hospital with faaUties for urgent biochemical in\ estigations but treatment 
be begun without waiting for the results of sucli investigations If the 
18 certain of the diagnosis of severe diabetic coma he should give 100 units of solun 
insulin before sending the patient to hospital j v i nd 

Where\ec the patient is to be treated he should be placed m a wanned bed an 
a specimen of unne should be obtained immediately by catheter If blood su^ 
estimations are not available the catheter should be left in position, so that reguis 
speamens can be obtained 
Treatment consists in 

1 Adequate doses of insulin Give 100 units (80 i m and 20 i v ) as soon as 

diagnosis IS made Take blood for blood sugar It this is over 600 mg per cent, 
give further 100 umts by same routes Repeat blood sugar at 1| hour intervals an 
adjust further insulin dosage accordingly If no facilities for blood sugars give 1^ 
units and then 40 units hourly Amount of sugar in urme gives no indication o 
blood sugar until this falls below 300 mg per cent , 

2 Replace water and salt deficiency Set up intravenous drip and give norma 
saline or better, saline lactate solution (Nabarro) consisting oi 

Sodium chlonde 5 g 

Sodium lactate 3 36 g 

Distilled water to 1 litre 

Give 1 litre in 15 minutes a second in the first hour and then contmue more slowly 

6 or 8 litres of parenteral fluid in the first 12 hours or so is not an excessive amoim 
1 he blood pressure should be taken half hourly and if this falls or if other sign* 
circulatory collapse appear, blood (or dextran or plasma) should be given m 
of the saline or saline lactate solution 

3 Wash out stomach and evacuate colon , 

PaUents in diabetic coma often have dilated stomachs containing quantities oi 
fluid which may be regurgiUted and inhaled The stomach should therefore be 
evacuated by stomach tube and washed out with warm water, and the tube may 
left m posiuon to allow of repeated gastnc sucuon Patients are also sometime* 
extremely constipated with palpable scybala m the colon As soon as the pauent 
,1 fro™ ketosis and dehydrabon olive oil should be given per rectum 

and followed by plain water cncmata 
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4. Look for and treat any infections (boils, injection abscesses, pulmonary tuber- 
culosis, etc.) which mav be present Penicillin 500,000 units b d should be given 
prophylactically c\ en if no inJfection is found 

5 When the blood sugar begins to fall, or if blood sugars are not available, when 
the sugar in the unne dumnishes, substitute 5 per cent glucose for the saline or saline 
lactate solution, and gi\e at the rate of 1 litre e\ery 4 to 6 hours Once the patient 
is conscious and the blood sugar is normal, give sips of water, followed by milk 
and fluid carbohydrate feeds Transition to a normal diet can be conveniently 
planned by using the diets provided for the treatment of severe ketosis (p 435) 

It IS now known that once ketosis is controlled, tlic greatest danger is deficiency 
of potassium Under ideal conditions, intravenous S per cent glucose should be 
replaced by a solution contammg glucose, potassium and other electrolytes, provided 
alw’ays the urinary output is normal When such a solution is not available, 5 per 
cent glucose should be used and potassium should be given by mouth as soon as 
possible This can be gi\ en as potassium citrate 4 g = 60 grams t d s or a dnnk 
containing glucose 50 g , dibasic potassium phosphate 2 g in 500 ml water flavoured 
with orange juice Up to 2 litres of this mixture should be given daily for 2 or more 
days or until the patient is taking a full diet Patients who have been m deep coma 
should not be allowed to sit up or otherwise exert themselves for several days 

Lye complic altom — Impairment of vision m diabetics may be due to temporary 
^anges^n 'r^ractionT associated with change in water balance , to lenticular opacities 
or to retinopathy Slowly progressive unpairment of vision is more often due to 
cataracts than to retinopamy Rapid loss of vision, fortunately rare but sometimes 
leadmg to complete blindness, is usually due to advanced retinal disease 

Tratinent changes re/roc/ion — Blumng of distant vision from myopia may 
occur in untreated diab'etics, and the sudden onset of myopia in any patient should 
raise a suspicion of diabetes and lead to testing of the unne But visual symptoms of 
this kind are conunorily encountered shortly after starting treatment with insulm 
due to changes m hydration of the lens The patient should be dissuaded from 
seeking glasses or new glasses until it is seen whether the blumng disappears after 
the diabetes has been satisfactonly controlled for 4 weeks 

LenUciilar opactUes — ^Two kinds of cataract occur in diabetics It is usually 
stated that ordmary senile cataract is commoner in diabetics than m the general 
population, though this has been demed by one or two observers of large senes, 
who claim that if sufficiently careful examination is made, the incidence is about 
equal The treatment is the same as m non-diabetics “ True diabetic ” cataract 
or “ snow-flake ” cataract is very much rarer, and occurs m adolescence or early adult 
life It IS said that it is reversible and may improve or even disappear with stnct 
treatment of the diabetes 

J?etino/iat?iy — Diabetic retinopathy is commoner m younger patients than is 
generally realised In older patients there is often a mixture of diabetic and hy^per- 
tensive changes 

The earliest and only specifically diabetic change is the appearance of capillary 
micro aneury’sms, tiny sharply defined rounded spots, venous m colour and much 
smaller than most hremorrhages These are aneurysms of communicating branties 
between the capillaries of different layers of the retina If care^lly looked for, they 
can sometimes be seen as the only cliange m the retina: of quite young patients who 
have had diabetes for a number of years The later changes are round “ deep ” 
liTmorrhag^ and small, irregularly shaped, jellowash-white, “hard” or “waxy” 
exudates “ Fluffy ” or " cotton v\ool ’* exudates are occasionally also seen, even m 
the absence of hy pertension 

Some diabetics also show changes m the veins v\hich may be proliferative or non 
prolifcrativ e In the latter, the veins in some areas may be “ beaded ”, or o\ erfilled 
and tortuous, or may be thrown into loops and cods In the proliferative form, 



442 DISEASES OF METABOLISM 

reunms proUferans ”, new vessels are fonned, which may m time grow 
vitreous If vitreous hsmorrhages then occur, organisation of the clot rnay IMO to 
retinal detachment , retinitis proliferans with hamiorrhages and retmal detachment 
being the usual cause of sudden and rapid detenoration of vision m diabetics bucn 
patients are also liable to glaucoma . t. *i,„ 

In older patients, the picture of diabetic retinopathy is often complicated by tne 
addition of hypertensive changes, narrowing of the arterioles, supcrfiaal flanae-shapea 
hxmorrhages and “ cotton wool ” exudates It is likely that good control of diabetes 
delays the onset of retmopathj, and it has been claimed that the earliest changes m 
young diabetics are reversible by strict treatment. Once retinopathy become 
established, stricter treatment of the diabetes makes disappointingly little diiierence. 

Retinopathy is probably part of a generalised vascular process, since camllar} 
fragility as measured in the arms is increased in diabetics with retinopathy There 
is no evidence that drugs which may reduce capillary fragility, such as ascorbic acio, 
vitamin P and rutin, have any effect on the course of diabetic retinopathy 

Nephropathy — If the unne of diabetics is tested for albumm as a routine at ever) 
visit, a surprising number are found to have intermittent or continuous albuminuria. 
This may be due to cystitis, acute or chronic, pjelonephntis, nephritis, arteriosclerotic 
kidney, heart failure and so on SymptorrUess unnary infections are common, 
particularly in elderly females 

In 1934 Kimmelstiel and Wilson described an histological picture m the kidneys 
charactensed by the presence of discrete islands or nodules of hyaline material m 
the glomeruh It is probable that this picture of “ miercapillary glomerulosclerosis . 
at least in its severe forms, is confined to the kidneys of diabetics, and is associateo 
with a recognisable cUmcal picture 11118 has come to be known as diabetic neph^ 
pathy and is one of the diabetic’s most senous long term nsks Patients are usuauy 
middle-aged or over, more often female than male, with a history of diabetes W 
many years Intermittent or continuous albuminuna which may last eev'cral 
without other signs, is followed by slight or massive cedema of the dependent parts, 
severe hypertension and retinopathy, which may be severe and lead to failing 
Characteristically, the insulin requirements fall as the renal disease advances 
the cedema is gross, it is associated with low plasma protein, and can sometimes be 
controlled to some extent by a high protein, low sodium diet. Otherwise treatment 
has no effect, and death from renal failure, cardiac failure or cerebral hsemorrhag^ 
occurs up to about 10 years from the first manifestation of a renal complication rt 
seems likely that intercapiUary glomerulosclerosis and retmopathy are both 
festations of a single vascular degenerative process It is probable that really 
control of the diabetes delays or prevents the onset of these complications, but once 
thev are established, control of the diabetes does not prevent their progressive course 
('r Neuropathy — The manifestations arc protean Absence of the anWe jerks wiwj 
diminution or absence of the knee jerks, sometimes assocaated with some loss ol 
vibration and deep pressure sensation in the legs, but without subjective complaib^’ 
18 <»mmon in those who have had dubetes for some years In addition, various 
pains and parasthesi®, usually in the legs, may occur wath or without objecU'® 
sensory changes Occasionally severe burning pain m the feet, worse or alm^^ 
intolerable at night, may be complained of Jn rare instances the neuropathjr 
the form of an acute neurological illness with gross weakness of the legs, particulady 
of the quadriceps, so that patients may have to go upstairs on all fours The leg* 
show weakness, wasting, flacadity, loss of tendon jerks and vanous degree 
sensory loss In some of these pabents the pupils are irregular and react poorly 
light, a neuropathic bladder may occur, and the cerebrospinal fluid protein r* 
nised, a svndrome which has been called " diabetic pseudo-tabes ” Another cunou* 
diarrhira, which may be controlled by injections of Iner cvtf 2 <> 
isolated cranial nerve palsies which recover sponuneously arc also seen ImpoKn<* 
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can occur, but m general, unpotence in diabetics is due more often to anxiety than to 
neuropathy 

Diabetic neuropathies usually supervene in patients whose diabetes is badly con- 
trolled and are the one form of complication in which strict treatment will bring 
about a remarkable improvement 


SPONTANEOUS HYPOGLYCiEMIA 

Mild h) poglj caimia some time after meals or m association vnth emotional 
upsets IS fairly common m unstable asthenic individuals Such people discover 
that carboh}drate relieves their symptoms Ingestion of carbohydrate then leads 
to a nse in blood sugar followed by a compensatory overproduction of msulin, 
a fall in blood sugar and return of hypogljcaemic symptoms, further ingestion of 
carbohydrate and so on A similar mechanism is thought to operate in the post- 
gastrectomy dumpmg syndrome (p 587) in which hj'poglj ciemic symptoms maj 
occur shortly after meals Both these conditions can often be relieved bj a high 
protein, low carbohydrate diet, avoiding particularly sugar and easily assimilable 
forms of carboh} drate 

By companson other causes of spontaneous hypoglycaemia are excessively rare 
It IS found as a curiosity m hypopituitansm and hjpocortico adrenalism (failure of 
pituitary -adrenal blood sugar raising mechanism) m adv’onced liver disease (failure 
to store gljcogen), von Gierke’s disease (abnormal fixation of liver gljcogen) 
possibly in cases of very severe renal gl^cosuna and finall) in hypennsulmism 
It IS important that hypennsulmism should be diagnosed since a progressive and 
fatal condition can then sometimes be completely relieved by surgery 


HYPERINSULINISM 

Etiology and Pathology — Hypennsulmism is usually due to a small islet 
celled adenoma (1 to 2 cm diam ), which probably has no predilection for anj 
part of the pancreas, but is more bkely to be found when it is m the body or tail 
Occasionally two or three such adenomata are present More rarely the tumour is 
a carcinoma and metastasises to the adjacent lymph glands and the liver Occasional 
cases hav e been attnbuted to generalised hj-perplasia of islet cell tissue 

Symptoms — The mam difficulty in diagnosis is that patients with attacks of the 
kind of sjTnptoms usually associated with hypoglyciemia (apprehension tach}cardia, 
shakmess sweating, weakness and famtmg) nearly always turn out to have the func 
tional hypoglycrmia mentioned above, whereas patients with islet cell tumours are 
apt to present with bizarre attacks or peculiar neuro-psjchiatnc manifestations, which 
are easily misdiagnosed as hy'stena, epilepsy, alcoholism, cerebril tumour (particu 
larly hypothalamic tumour) or psychosis, It is therefore m neurological, neuro- 
surgical and psy chiatric departments and m the observation w ards of mental hospitals 
that such patients are likelv to be found This diagnosis should be considered m 
any peculiar neuro psychiatric illness, particularly if associated m the earlier stages 
with episodes of change of mood or loss of consciousness, m which sweating is noticed 
Later convulsions and irrev ersible neurological changes or psy chosis may be added 
Diagnosis — ^The diagnosis of hvpennsulmtsm is confirmed by the finding of i 
blood sugar of less than 50 mg per 100 m! m an attack, and by prompt recovery, 
at least m the early stages on administration of large quantities of glucose intrav en 
ously It is, however, important to remember that when a patient has been comatose 
from this cause for some time, mtrav enous glucose may not cause rapid improv ement, 
and a random blood sugar may not always be at a hypogly cxmic level 
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Treatment.— The immediate treatment in an attack is the administration of 
intravenous glucose as for insulin hypoglycannia (p. 431). Many insulm-secretmg 
adenomata have now been successfully removed, with complete relief of symptoms. 
A second operation has occasionally Been neassary when more than one adenoma 
was present. When the diagnosis of spontaneous hypoglycmmia is certain and no 
tumour can be found in the pancreas, it is usual to perform a subtotal pancreatectomy 
No treatment is possible for malignant tumours with metastases, for alloxan wnic 
destroys normal islet cells, does not appear to affect malignant ones. 

Richard R. Bomfoud. 


LiEVULOSURIA 

Lmvulosuria is a sign of some derangement of the Uver and should 
attention to that organ. Slight reduction of carbohydrates and of fruits is usua y 
sufficient to check it, 

GALACTOSURIA 

Galactosurla has probably been confused with glycogen disease but paper 
matography of the urine has made it possible to distinguish between them, fd 
child has an inborn inability to metabolise lactose and on a milk diet develops ® 
liver (with or without jaundice) going on to cirrhosis. Cataract and mental dele 
also occur. Elimination of all laaose from the diet leads to great clinical improvement, 
but whether all the complications can thus be prevented remains to be seen. 

Alan MoNCKiEFf. 

LACTOSURIA 

This occurs (1) during lactation, (2) when suckling suddenly ceases and (3) t*' 
breast'fed infants with enteritis. 

PENTOSURIA 

This is a rare occurrence. Many of the patients are Jews. Of 7 cases 3 ^'ere 
Jews, 2 Greeks and 2 English (Caramidge). 

GOUT 

“A^wease in which there is a disturbance of purine metabolism and an increase 
of uric acid in the blood. The clinical sign is an attack of acute arthritis with a 
deposition of sodium biurate in and about the joints. 

iEiiology. — Predispottng jauset. — Gout is much commoner among certain races, 
e.g. the Enchsh and German. It la very uncommon among native races. It 
not follow, however, that this is a raaal peculiarity. It is much commoner m tern- 
jicratc than in tropical climates, but it is unlikely that the climate plays any 
the causauon of the disease. The evidence in favour of gout being an heredita^ 
disease is very strong, as a history of a gouty ancestry can be obtained m 50 to 80 
per cent, of the cases. A history of gout in the family was obtained m 75 per cent- 
of well-to-do patients and m 50 per cent, of hospital patients (A B. Garrod). This 
evidence suggests that the disease is chiefly hereditary but may be acquired. It ** 
not the disease which is inherited, but only the predisposition to it and the disease 
nuy he latent until it is evoked by other causes (Llewellyn). Itjs a disease of middle 
hfe-^betw cen the ages of 35 and 50— but it may occur much youncer, even in school- 
^>-s who have a strong hereditary taint. The malady is very much more common 
tn jnc n .than , i n_^omen. Women form only 5 to 20 per cent, of the pauents in most 
Btatisu^ ublcs and these arc pracUcally all of the post-menopausal age-croup. . 

. Food plays a prt in the causation of the disease, but it is rather 

the quality than the quantity which matters. Meat and the purine bodies in tea, etc., 
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probably have little effect, but sweetbreads, liver, kidneys, fish roes^, tri^e may be 
actively hannful. Spirits have little effect, and gout w as almost unknoivh m Scotland 
when it was common in England. Beer is much more potent and is probably partly 
responsible for the preialence of gout in England and Germany. The strong wines 
like port and sherry, and the red wines such as Burgundy and claret, arc also probably 
responsible for e\oUng some gout among the well-to-do classes, and champagne has 
a bad reputation. The light white wines like Graves and hock and cider are less evil. 
Gout w'as formerly very common among lead workers in England, and tiie cessation of 
serious poisoning may be another cause for the decrease m gout. Trauma plays a 
great part in the causation of the acute attack. The big toe may be affected so^fre- 
quently because of the pressure of the boot. An injured joint may be the seat of the 
first attack of gout. Syringing the ear of a gouty patient for cerumen was followed 
by an acute attack in the external auditory meatus (A. E. Garrod). Local sources of 
infection are very common among gouty patients, e.g. septic gums and tonsils. 

Physiology and Patholog}». — The fact that sodium biurate was deposited in 
and around the joints suggested that uric acid plaj ed an essential part in the causation 
of gout. After A. B. Garrod (1848) had demonstrated by means of his thread test 
that the blood of gouty patients contained uric acid in abnormal qualities, the hypo- 
thesis seemed to be proved. The problem is, however, not so simple as w'as thought 
at first. 

The uric add which is excreted in the urine of healthy people on an ordinary 
mixed diet comes from two sources, exogenous and endogenous. When all the 
exogenous sources of uric add, e.g. meat, mh, sweetbread, tea and coffee, etc., are 
removed from the diet the output sinks to a level of 0*5 to 0 7 g. per day. The amount 
is fairly constant for each individual. If all proteins are removed from the diet, the 
endogenous uric add output falls to a lower level than before (Folin). The removal 
of carbohydrates and a reduction of the caloric v'alue of the diet also cause a decrease 
in the endogenous uric add output to the lower level (Graham and Poulton). The 
endogenous uric acid output is bdieved to come from the breakdown of the cell 
nuclei of the body, i e, wear-and-tear, but it can also be synthesised from histidine 
and arginine (Hopkins and Ackroyd). When the exogenous purines are eaten, or when 
uric acid is injected, there is an increase in the uric add output, but the whole of the 
uric acid is not excreted in one day. If dnehopben is given at the same time, the 
e\cretion-rate of the uric acid is increased. 

The blood alwaj'S contains uric add, and the limits of normal variation in health 
are 1 to 3 mg. per 100 ml. The total unc add in the blood of a man weighmg 
10 St. 3 lb. or 65 kg. would be 50 to 150 mg., assuming that the blood constitutes 

of the body weight, i.e. 5000 ml. 

In^ cases of gout there is usually a considerable increase in the amount of uric 
add m the blood. Before an attack the blood may contain 4 to 6 mg. of uric acid 
per cent., though occasionally between the attacks there may be no increase. The 
uric add may also be increased in some people who have never had gout; as, in 
Icukrcmia, where there is a great destruction of leucocytes, and m cases of renal 
failure. The increase in the unc acid in the blood is, therefore, not pathognomonic 
of gout, although it is e.xtremely su^estive of it. 

In gout the output of uric acid varies widely. It may be qmte small in amount, 
less than 0-2 g. per day, or it may be equal to that excreted by healthy people. Before 
the atta^ of gout it is usually very small in amount, but the paroxysm alwaj's causes 
a great increase in the output for a few days only, \vhen purine bodies are eaten by 
a gouty patient, or if uric add is injected, there is great delay m the excretion of uric 
aad. If dnehophen is given at the same time, the unc aad is excreted much more 
quickly. The diminution in the uric add output may be due to an increased destruc- 
Uon in the body or to its retention by the kidnej's. There is no evidence of increased 
destruction in the body, as the blood of a patient before an attack may contam 4 to 
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6 mg. of uric acid per 100 ml. This suggests tliat tiic uric acid is retained by the 
Udnc> 3 . When etnehophen is ghen to a patient whose blood contains 4 to 5 mg. 
per 100 ml. uric acid there is a great increase in the uric acid output and a decrease 
m the uric add in the blood (Fohn and Lyman). The “ extra ” uric add excreted in 
6 dajs was 1*9 g., while the blood uric add decreased from 4-5 mg. to 2 9 mg. per 
cent. The “ extra" uric acid must come from the uric acid “ pool" in the body, 
as the blood does not contain enough uric add (Graham). 

The evidence points to the view that although gout cannot exist in the absence 
of excess of unc add in the blood yet uric add is not the cause of gout. 

Tlie essentia! change is the deposition of uric acid as sodium biuratc in the joints. 
The sodium biuratc appears to be plastered over the surface of the cartilage, but on 
microscopical examination it is seen that there is a layer of cartilage over the deposit, 
which is always interstitial. The d^osits may be quite small or enormous. In 
sc% ere cases the structure of the bones is destroyed and replaced by sodium biuratc. 
The ligaments, tendon sheaths and bursa: arc also infiltrated. The big toe joints 
may contain sodium biurate, although the patient has never had an acute attack of 
gout (Norman Moore). The skin covering a tophaceous deposit may ulcerate and 
break down, and small masses of sodium bmrate may be discharged (chalky gout). 

Tophi — Sodium biurate is also deposited in the cartilage of the ear, especially 
in the outer margin of the pinna. The tophi appear as white nodules from which 
uric acid emtals can be recotcred. They also give the mueexide test and a blue 
colour with Fohn’s phospho*tungstic reagent. 

The kidnnt. — An uratic deposit may occur in the pyramids. Norman Moore 
found It in 12 cut of 80 cases. Well-marked changes of clircnic interstitial nephrios 
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djspncea, delirium and coma, but these are probably due to a coincident uncmia. 
Phlebitis of the \eins of the limb maj be a complication of an acute attack. 

After the attack, w’hetlier as the result of illness or as a consequence of the simple 
liring \\hich the patient has endured, the general health of the patient is much im- 
pro\cd. The attack usually occurs in the spring and autumn. The second attack 
may follow at once, or may be delajed for many years. 

C/iro«/c gout . — After several attacks, especially if badly treated, the joint may not 
recover completely. The deposits of urates occur in the ligament and capsule, as 
well as in the articular cartilages and bones. The joint, therefore, becomes suollen 
and irregular m its shape. The urate is especially deposited in the bursx about the 
joints. In the advanced stages the skin over the uratic deposits breaks do^m and 
masses of chalky material arc extruded, and the ■wounds heal with difficulty. The 
general health of the patient suffers after several attacks and does not recover com- 
pletely. D}spepsia is complained of, and the patient may show signs of high blood 
pressure and arterial disease. The unne is increased in amount, and may contain 
albumin and casts. 

Irregular gout . — ^Almost any sjTnptom or phj'sical sign which occurred in a person 
who was of a gouty disposition was formerly ascribed to gout. Cutaneous eruptions, 
such as eczema, gastro-intestinal disorders, cardio-v’ascular sjmptoms and pericarditis, 
headache, migrame and neuralgia, were all thought to be gouty. A gouty patient 
may develop any of these diseases, but the belief that tiiere is a general t^me due to 
gout is now regarded as unfounded. The urine is usually acid, and on cooling often 
deposits unc add crystals. This does not mean that there is an excess of unc add 
m the unne, but that the unne is too add to keep it m solution. On heating the 
unne tlie urates are re-dissolv cd. Gouty persons may suffer from calculi. Glj cosuna 
occurs in some cases, but usually responds readily to treatment. Albuminuria and 
casts are present when the kidneys are also affected. Elderly persons often suffer 
from chronic bronchitis. Gout has been accused of rendenng patients more disposed 
to intis, retinitis and glaucoma. It is possible that intis and retinitis can have a gouty 
basis though they may anse independently. 

Diagnosis. — The diagnosis in a case of classical gout, with recurring attacks of 
arthritis in ffie toe or tarsus, is easy, especially if the patient comes of a gouty stock 
or indulges in good hying. The jomts of the hands affected are usually asymmetncal 
Iw shape awd vw dvstrihwWow wwlike thw'.e wf ihtvanatoid arthntva The pTCsewce of 
toplii IS proof positive that the patient is a subject of gout. Tophi must be distin- 
guished from Woolner’s tip, fibroid nodules and sebaceous cysts, and m cases of 
doubt an examination should be made for the crystals of sodium biurate with tliC 
microscope, and for unc aad with the rourexide test or Folin’s phosphotungstic 
reagent. The blood uric aad should be eshmated m all cases of doubt, and if mo re 
than 3 mg. per cent, is touna me case is prooaoiy one ot gout , it may be normilln 
amount just atteranacute attoS.." It must be remembered, now ever, that the unc 
aad in the blood is increased m cases of chronic mterstitial nephntis. Wlule it is 
certtin that gout does not occur in the absence of an mcrcase of unc aad in the blood, 
the presence of excess of uric add in the blood does not exdude the presence of 
other diseases. 

Classical gout is much less common than it was, and the modem tendency is to 
overlook the disease. In the severe cases, m which the joints are swercly damaged, 
tiic radt^raphic appearances are very striking There are dark ** punched-out * * 
ar eas, where the sodium biurate is deposited in larg e a mounts, replaang bone or 
cartilage, since sodium biurate is not opaque, Uke^the t^durnlion. I n the less sev ere 
there m ty be — (1) lipping at the articiilar margins, (2) a lotSlised atrophy of_ 
the boneTTS) a nt^vnn'g ofthe^int space." 

Prognosis.— df a patient has on^ tud ^ attack of gout he will always be liable 
to another attack, unless he alters his way of life. The Scquency and seventy of the 
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Attacks can be modified by treatment. The prospect of long life depends upon the 
state of the heart, arteries and kidneys. „„„l,er of 

Trentment.-D;elel.r.-In total Quan«rof the food should be kept 

dietetic fads been recommended, /he total quant ^ 

tvithin reasonable limits and kinds of meat 

simple but attractive. There is It ^.ulcken is more easily tolerated than beef 

except that for those who PfP“? tmnt of su„a^ or of starchy food, 

and mutton. There is no need to_ P ^ ^ go^ne gouty persons 

but they should be eaten in moderation The same IS true 01 tat. non g 

are much too stout, and a reduction of weight ^oiy. Liver, kidneys 
All protein foods contain P^r'"'’ hravolded'^ as the uric acid 
and sueetbread are rich in punnes, and these shoul . ’ slowly by the 

hich is formed from the breakdown quickly after 

gouty paticut than it ia lu health. Attacks of gout have followed ^ q J 
LlugLeetbreads and after the administration ''tP“XL 7e sKXrrics, rhubarb. 
The fruits and vegetables which contain an exc^ of oxalates. i.e.strawber 
spinach and asparagus, should be forbidden it oxaluria « P'.“='’‘;y and also 

‘ Heavy beem, strong wines like port and sherry all red and '™“_^;^^^“„nderate 
champagne, should generally he forbidden for gouty , “.‘‘/"a ’ Mineral 

amount and well diluted, whisky is probably the least harmful b^erage. l 
waters may be of considerable benefit to gouty T''7.'"°4aters aa to the 

uncertain, but is probably due not so much to the ingredients of the waters m 
X unt of water Lnk, tie simple and ui 

life which the patient leads at a spa. Hot batlg and douche a „ , j yuliy, 
aiding tlie recov ery of stiff jomta. The wateis of Bvrtton and Ba h in Engl^u, 
Alx-le-Bains and Contrexdville in France, Wildbad and Homburg in Germa y, 
Saratoga, Bedford and White Sulphur in ^enm, are the “0''."/ „„o„.wool, 
Jlecal.-Duting the acute attack the joint should be ion of 

placed on a pillov?, and the bedclothes raised by means of a cradle. A solut 
cold B.P., lotto plumbi c. opto, should be applied every 4 hours. -.i-iy relieNcd 

Jrtternal.-^Amle attack.^okhiaim is usually speafic, the pam is ‘1^*^^ ^001016 
aiuTthc rcdncS'H'the skin and swelling of the joint subside. , 
colchicine is generally prescribed aj. a pill containing ihS mg^(gf^l/l ) f^noTved by 
One of these should be taken every 1 or 2 hours until pam is rcJ‘®ved, follow 
a maintenance dose of 1 pill 3 tijnes a day for a week or so. been 

to colchicine take the fornToT nausea and diarrhcca, and usuaUy the dose 
reduced before they become severe. Alternatively, they '^iH respond to 
containing bismuth carbonate and tincture of opium. The total amoun 

required to abort an acute attack will vary between 4 and 8 mg. Fvilchi* 

’-Corticotrophm (A.C.T.U ) is also eUcctive in the acute attack, but 
dne IS given in addition, relapse may occur when the hortnone is diswm 
^Thtnjlbulazonc has also been used, hut the daily dose should not excce 
Ikccause of the danger of toxic side effects. 

C/ironiVJ7ou/.— Sodium salicjlate, cinchophen and probenecid are jbe 

aaifclhninants and when given continuously and in adeauate doses ^y 
frequeoCT and seventy of the acute attacks. Sodium salicylate gr. 60 to HU 
is combined with an equal quantity of sodium bicarbonate. 'Ihc usual “ 
probenecid IS 2 g. dailj and it cansafclj bcgtvcnforlong periods of time. C-incn i 
IS now best avoided because of its toxicity. ^ ecusi* 

'Hie general health of the patient must be attended to and all causes oi ^ 
removed, Iladiant heat and massage arc very useful for restoring the movcm 
a cnpplcd joint onre it is no longer the seat of acute or subacute inffamination. 

Donald HonwR> 
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OBESITY 

Obesity is a state in which there is an abnormally great amount of neutral fat in 
the fat storage depots of the body. 

The tendency to become obese affects members of certain races more than others, 
and a tendency to obesity is found to run in families; it is difficult, however, to 
determine the relative importance of heredity and of feeding habits in these instances. 
Obesity tends to develop in both men and women in middle age and in women it 
frequently begins after childbirth. 

The fact ^at fat is being deposited without a corresponding decrease in other 
tissues indicates that more calories are being Ingested than are converted to heat and 
are lost in the urine and feces as organic compounds. Obese people in general have 
a somewhat higher metabolic rate than thin people of the same height, and there is 
no evidence tliat any mechanism exists whereby excessive calories may, in thin persons 
stimulate metabolism so that they are eliminated as heat. It seems tliat appetite is 
the only mechanism whereby the calorie balance is regulated, and thus the crucial 
factor in obese people seems to lie in a discrepanty bet\^ een appetite and caloric need. 

In clinical practice obese patients not infrequently deny ha\'ing abnormal appetites 
and it seems probable that they live in a state of caloric equilibrium, regulated by 
appetite, only when the body is loaded with excessive adipose tissue. An experimental 
counterpart is found in animals w'ith hypothalamic lesions. As soon as the lesion 
has been infUcted the appetite becomes voracious, but this diminishes when the 
animal has become grossly obese. 

Altliough, as has been pointed out, calorie intake in excess of requirements always 
occurs during the development of obesity, the reasons for the disparity are not known. 
Presumably in ‘a few patients, who, for example, become obese after encephalitis, 
the situation is similar to that of the experimental animals, the damage to llie hypo- 
thalamus occurring during the infection. In most, however, it is probable that the 
eating habits developed during youth are carried on into middle age when energy 
expenditure has become diminished. Psychological disturb ances may produce either 
diminished or increased food intake ; in the latter case tKe”gralificatioii derived from 
the food takes the place of other unsatisfied emotions. Endocrine abnormalitips arc 
sometimes associated with increased weight. Hypothyroidism, for example, lowers 
the basal metabolic rate usually more than tfie concomitant decrease in appetite. 
Hypflgonajfem also is very prone to produce extra fat deposits particularly in the 
breasts, abdomen, hips and thighs, and it seems possible that the obesity associated 
with mild degrees of anterior pituitary hypofunction may well be associated with the 
resulting hypogonaefism^ Increased activity of^e adrenal cortex , whether primary 
or as a result of stimulation by pituitary hormones, frequently results in obesity. 
In Cusl^g’s syndrome, W’here the main excess secretion consists of glucocorticoids, 
the fat is deposited on the face, neck and trunk, the limbs being relatively spared. 
In patients with attacks of hypoglycasraia, whether spontaneous or induced in diabetics 
by too much insulm, the appetite is unduly stimmated and there is a tendency to 
develop obesity. Finally, the onset of obesity is particularly common at puberty, 
at the menopause and in women after childbirth. In cases such as these there is 
presumably some underlying endocrine abnonnality which ultimately results in a 
greater wlorie intake than expenditure. 

Obesity is one of the main causes of ill-health in most civilised countries. The 
expectation of life is much shorter than for individuals of normal weight and the inci- 
dence of most diseases is greater in the obese than in the normal. Very roughly, the 
expectation of life decreases by 1 per cent, below the normal for every 1 lb. weight 
abo\c normal. Obesitv appears to be a particularly striking predisposing factor in 
diabetes mcUitus and m cardio-X'ascular disorders. The death rate from diabetes 
mcllitus is about 250 per cent, more in obese than in normal people and the 
15 
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„.c from cordio.vssa.lar diseases is some 60 .0 70 per cent, greater in the obese 
aches and pains, particularly m the ‘“^^“h/„>ain complaints of the obese. 

weight which has to be earned, 4 or 5 =“”“ ^6 « ’« “/) *> | j^ated by the extra 

This alone will tend to produce dyspntea, but “3“';'™^“ ^timated that theie 
blood flow required through the adipose tissu^t issue. This e.xtra 

are about 23 mdes of blood vessels m JP” o„“why obese peo 

strain on the card.o-vascular system B „.Vs3 infebtions such as 

arc relatively poor operative risks, and why they do not stand inieci 

'’"TemmenS:¥Le are two main faaors to be coY^-®; W “ 
obvious underlying cause and (2) to restnet the daily calone intake helm 

When'there is any obvious endocrine disturbance the ["u" “'uSyrequire 
be to correa it. Psychological disturbances may exist, but they do not 
prolonged psychiattic treatment. In the -mt majonty “f, Many 

line of treatment will consist in a considerable resuiction of 'b® “ . patient 

diets have been devised for this, but it is often very difficult to ensure that n 
will adhere to them satisfactorily— mainly because of the contribution 

complicated nature of the Insttuaions. Tor this reason a no^nsid suitable 

was made by Marriott when he introduced the = '°T J?“,ho do not 

both for simple obesity and for obese natients with “.''X’ ! this diet 

requite insulin. A patient will generally lose at least 2 lb. pet week when o 
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one at each main meal or all three at one meal as desired (“ very small ” means not 
exceeding 1 oc.). 

4. You may have nothing else tchaiever t particularly note that this means : 

No butter, margarine, fat or oil (except for cooking meat, not Jish). 

No sugar, jam, marmalade, honey, sweets, chocolate, cocoa. 

No puddings, ices, dried or tinned fruits, nuts. 

No bread (except as above), cake, biscuits, toast, patent reducing breads, 
cereals, oatmeal, " Allbran ”, ** Ry\*ita ”, ” Vita Wheat ”, 

No barley, rice, macaroni, spaghetti, semolina, sausages, cheese. 

No cocktail savouries, alcohol (beer, dder, wines and spirits). 

Weigh before you begin, and thereafter weekly, on the same scales in the same 
clothes, and at the same time of day. 

It may be necessary to help the patient by diminishing the appetite and this can 
be achieved by giving 5 to 10 mg. of dextroamphetamine sulphate about 30 minutes 
before each of the main meals of the day. It should not be given too late in the day, 
however, to those patients in whom it prevents sleep. It must also be emphasised 
to the patient, vho usually v-ants an easy way to slim, that this drug is no substitute 
for cutting don n the food intake, that it is, in fact, given in order to help the patient 
to cut donm the food intake. To instil a real desire to lose weight is an absolutely 
essential beginning to successful treatment. 

Restriction of fluids is sometimes advocated, but there is little point in this. 
Fluid retention does not cause obesity. The main virtue of restricting fluids with 
meals is that dry food, which cannot be washed dow-n, is not quite so attractive and 
tlius less will probably be eaten. It is quite often obser\’ed that an obese person 
will maintain weight for anything up to 2 weeks even though the calorie intake is 
considerably less than the energj' expended. This is due to fluid retention, and if 
the patient is followed for long enough it w-ill be found that the retained fluid is 
alwa}'s ultimately eliminated. 

Results of treatment. — Some obese patients feel lightheaded at times w’hile they 
are losing weight and most of them feel the cold. At first it requires much effort 
of will to restrict the food intake, but the ability to do this improves with training. 
The improvement in general well-being is often quite remarkable and quite enough 
to illustrate to the patient how’ important it is to be rid of the excessive weight. When 
diabetes meibtus is present the symptoms asualiy recede and sometimes even the 
glucose tolerance test vvill become normal. Where a patient is hypertensive the blood 
pressure nearly always falls and s)'mptoms such as headache frequently disappear. 

LIPODYSTROPHIA PROGRESSIVA (BARRAQUER— SIMMONS’ 
DISEASE) 

Definition. — ^This is a condition in which there is loss of subcutaneous fat, the 
loss usually being confined to the upper part of the body, 

Etiology.— About 80 per cent, of the reported cases are females. The onset 
lends to occur in early life, m about half of all cases being before the age of 10 jears, 
and in about three-quarters before the age of 20 years. In the relatively few males 
who have been reported with the condition, the onset was before the age of 10 j'ears 
in nearly 90 per cent. 

A historj' of infection preceding the onset has been frequently noted, but in view 
of the frequenej' of infections in childhood there seems to be no convanang evidence 
lliat these infections were causal. 

Two endocrine abnormalities have been noted to occur in a significant proportion 
of cases, namely, hj^crthjToidism and cither frank diabetes mellitus or a high blood 
sugar curv’c, which is sometimes of the “ lag ” tj’pc. Insulin resistance is sometimes 
found in those cases which have diabetes mellitus. 
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S>mptoms and Sif^ns — Apart from the psychological disturbances resulting 
from tilt almo'rinl ^ppcJranct, there art no real s)mptDms associated wth the disease, 
lijc patients being in good health , patients in whom there is either associated hjiicr- 
tb^rouhsm or dnbetes mdlitus mi), of course, have sj-roptoms and signs assoaaicd 
with thote conditions 

Ch3rac*cristicall>, there is a great loss of subcutaneous fat from the face, neck, 
upper hmbs and trunk, whereas the buttocks and legs may be normal or cien have 
some txass of fat '1 he Joss of fat gives a supcrjiaal appearance of emaciation, but 
closer m«;ncction reveals the muscles to be normal m size and the outlines of the more 
rtiprrf Ci3l ones can retdily be seen through the skin 

Occauornlly eases are seen where the fat has left the lower limbs and is normal 
on the upper part of the hodv It has also been suggested (hat the rclativ cly common 
conditjon m females of obcaitj of the lower hmbs associated with a normal amount 
of fit on the upper part of the bod> may an allied condition, 

'riicrc IS no treatment, the condition, once established, remains more or Jess 
stationary, and the expectation of life is unafTcctcd by the lipodystrophy. 
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stereoisomers of the basic porphin nucleus are theoretically possible, but only types 
I and III are known to occur naturally and only porphyrin III is utilised for h®m 
s^mthesis. It is believed that uroporphyrin III is the first recognisable porphyrin 
produced in the bone marrow. It is decarboxylated to coproporphyrin III and the 
latter transformed to protoporphyrin and then hcem. Uroporphyrin I, formed as a 
by-product, may be the precursor of coproporphyrin I which is normally excreted 
in the urine. The pigment hcematoporphyrin, which was formerly confused with 
protoporphyrin, does not occur in nature and the term “ hrematoporphyrinuria ” is 
therefore a nusnomer. 

Porphyrimtria implies an excess of porphyrins, mainly coproporphyrin, in the 
urine. It is usually symptomatic of anremia, liver disease, infectious diseases and 
various intorications. Thus in lead poisoning an abnormal amount of coproporphyrin 
III is excreted, and its estimation in the urine is as sensitive for diagnostic purposes 
as the finding of punctate basophilia in the blood (see p. 368). 

Porphyria is an inborn error of metabolism in w'hich there is abnormal production 
or failure of utilisation of certain porphyrins and in which large amounts of uro^ 
porphyrin appear in the urine. Wridenstrom (1937) recognises three main varieties, 
Porphyria congenita, Porphyria cutanea tarda and Porphyria acuta. 

1. Porphyria congenita is a very rare hereditary disease which manifests itself 
early in life. Porphyrins, predominantly uroporphyrin I, are found in the bones, 
the teeth and the urine, which are in consequence red or chocolate bro%\'n in colour. 
There is marked photosensitivity with cicatrisation of the skin, loss of digits and 
hypertrichosis. 

2. Porphyria cutanea tarda usually appears in early adult life. Photosensitivity 
recurs intermittently and may be accompanied by abdominal colic and jaundice. 
During the attacks, porphyrins are diverted from the fasces to the urine, due possibly to 
episodes of hepatic insufficiency. Many complex porphyrins have been isolated from the 
urine including uroporphyrins I and III, and in some cases porphobilinogen (see below), 

3 . Porphyria acuta is the commonest and most important of the porphyrias, acute 
attacks usually occurring in patients between the ages of 20 and 30 years. The dis- 
order is familial and in some cases symptomless, although there is eridence that, in 
these, attacks may be precipitated by certain drugs such as the barbiturates. Latent, 
abdominal, nervous, classical and comatose forms have been desenbed. In classical 
attaxJiS oS acute porphyria there is severe hvming or cohedey abdominal pain, ^’omiting 
and constipation with, as the disease progresses, involvement of the nervous system 
giving rise to paralysis of the Umbs and trunk and later of the cranial nerves. Psycho- 
logical disturbances, tachycardia, hypertension and signs of angiospasm are not 
unusual. Remissions in the progress of the disease are sometimes dramatic, but the 
ultimate prognosis is poor, death in respiratory failure being the usual outcome. 
The urine is reddish brown or purple in colour, either when passed or after standing 
for some hours. It in^’ariably contains porphobilinogen, which is colourless, but 
which becomes converted into uroporphjTin III either in the bladder or after the 
urine has been voided. The finding of porphobilinogen in the urine is specific for 
acute porphjTia and some cases of porphyria cutanea tarda. It gives a red Ehrlich’s 
aldehyde reaction but differs from urobilinogen in being inextractable by chloroform. 

OTHER DISORDERS OF METABOLISM 
The following disorders of metabolism arc discussed else^vhere : haemochrom- 
atosis (see p. 6S0), congenital mct!ucmogIobina;mia (see p. 751), the Fanconi 
syndrome (see p. 1179), cj-stinosis (see pp. 1107 and 1179), cystinuria (see 
p. 1140), alkaptonuric ochronosis (see p. IIOS), albinism (see p. 1203), phenyl- 
ketonuna (see p. 16S6), amyloidosis (see p. 1131) and disorders of lipoid metabolism 
(sec p. 783). Donald Hunter. 
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THE VITAMINS 

Definition — Vitamins are organic substan^, distinct from proteins and carbo- 
hydrate, ^\hIch are present in small quantities in food and which are necessary o 
the normal nutrition of the body A substance which bv this definition is a vitai^ 
for one species of animal, is not necessarily so for another. For example, ascor 
acid or vitamin C is a vitamin for man and for ^mea pigs, but not for dogs or o 
The vitamins can be divided into those whidi are water soluble and those 
are fat soluble Since their nature was at first quite unknown, they were label e 
With the letters of the alphabet — K C, D, more or less in the order of their ois- 

covery It was soon clear, however, that these were not all pure substances, and w 
further discovery and labelling in different centres, the nomenclature became chao & 
It is therefore preferable to refer, where possible, to the established chemicu 
of the vitamin This is especially important for members of the B complex, but no 
for the fat soluble vitamins, since here the vanous members of a given group have 
qualitatively similar physiological action 

VUamtn defiaency dueaiet — If the diet contains less than the requisite minunu® 
of a vitamin for long enough, symptoms and signs develop Although disease entiti 
are ascribed to various vitamin deficiencies, such pure deficienaes rarely occur excep 
under experimental conditions 

Such dietetic deficienaes are rare in the British Isles where vitamin defiaena» 
are most commonly associated with conditions interfering with absorption, such » 
steatorrhcca Where dietetic defiaenaes do exist they are usually assoaated ivitn 
some social or psychological abnoraiality, such as chrome alcoholism or dietary fadism 

THE FAT SOLUBLE VITAMINS 


VITAMIN A 

This substance is contained in liver (the nchest source m the normal diet), butter, 
cheese, eggs and fish hver oils It can be formed in the body, however, from tfl® 
carotenes, and good sources of these are green vegetables, apneots and red palm ou 
The international unit of vitamin A is the cquivident of 0 6 micrograms of P carotene 
There are wvo \ery similar compounds, both having a similar physiological a«ion- 
One, vitamin A„ is found in mammab and salt-water fish, whereas the other, Mtamm 
Aj, IS found m fresh-water fish 

Vitamin A can be estimated in the plasma, and the curie obtained by frequ^t 
plasma «timations after an oral test dose is frequently used as an index of the em* 
ciency of fat absorption The minimal daily dose required to protect against dep^ 
aenrv hn« V.,. ..yv i.._ 1 


• 7- -- ---- * w ui Vlldimil A SllUUlU UC „ ... 

10 owTu “ ® 

Vit^m A fonns part of the molecule of rhodopsm or visual purple, and hence 
one of the first signs of defiaency » a high dark adapted rod threshold This is not 
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the same as poor night vision, although naturally night vision is inevitably poor 
when the dark-adapted rod threshold is very high. Psychological factors, however, 
are very important in determining how well a person can manage in the dark, and 
may well result in complaints of defective night vision in the absence of vitamin A 
deficiency. 

Other manifestations in man of vitamin A deficiency are xerophthalmia, follicular 
hyperkeratosis of the skin and keratinising metaplasia, particularly of the respiratory 
epithelium, the urinary tract and the pancreas. Xerophthalmia is the most serious 
of these lesions. Keratinisation of the cornea and conjunctiva occurs, and also Bitot’s 
spots, which are thickened, opaque, triangular lesions of the conjunctiva. Infection 
may supervene to cause a panophthalmitis and resultant total destruction of the eye. 

Hyperkeratosis of the hair follicles, particularly on the extensor surface of the 
limbs, producing the so-called goose skin or phrynoderma also occurs, but it is not 
absolutely certain that this is entirely due to vitamin A deficiency. It was not pro- 
duced in experimental vitamin A deficiency when this was studied at Sheffield. 

Changes in the respiratory epithelium have been described in children, and it 
has been suggested that vitamin A deficiency, resulting from malabsorption of fat, 
may be a factor in producing the lung infections associated with congenital cystic 
disease of the pancreas. 

Vitamin A deficiency resulting from faulty diet, is practically never seen in 
European communities. It is, however, prevalent in parts of Asia, notably in China 
and India, and in Africa. 


VITAMIN D 

Vitamin D is found in large quantities in cod liver oil, and it is present in small 
quantities in certain foodstuffs such as milk, cheese, butter and eggs. 

Furthermore, it is synthesised from various sterols by the action of ultra-violet 
light, and this reaction occurs both when suitable foodstuffs are irradiated and in 
the skin when sunlight falls upon it 

When cholesterol is irradiated, a compound called calciferol or vitamin Dj is 
obtained, W’hich is active in man but not in chickens. Irradiation of 7-dehydro- 
cholesterol produces anotlier compound, vitamin Dg, which is effective in man, 
animals and chidkS', this is the compound found in fish-liver oils. 

Vitamin D is expressed in International Units, one of w’hich is equivalent to 
0*025 micrograms of calciferol. The minimal daily intake is difficult to define, partly 
because of the variable amount sj-nthesised in the skin and partly because the require- 
ments vary to some extent according to the composition of the rest of the ffiet; 
400 I.U. per day from birth to the age of 20 years is recommended by the Food and 
Nutrition Board of the National Research Council of the United States of America. 

The exact mode of action of vitamin D is not kno\vn, but it is necessary for the 
correct absorption of calcium from the gut and it may also increase the reabsorption 
of phosphate by the renal tubules. Deficiency results in rickets in the growing child 
and in osteomalacia in the adult. 

As would be expected, deficiency of this vitamin is seen most frequently in coun- 
tries with relatively small amounts of sunshine. The soot and grime of industrial 
areas also tend to intensify the situation, since, when these arc present, most of the 
ultra-violet is absorbed from sunshine. TTiis deficiency of sunshine is largely counter- 
acted by children taking vitamin D concentrates, particularly during the winter. 

Oyerdosage with vitamin D can give rise to serious intoxication. Nausea and 
vomiting, together with muscular w'eakness are usually the first symptoms. The 
serum calcium is raised and widespread metastatic calcification occurs, particularly 
in the blood vessels and in the Udneys, where tlierc may be a serious decrease in 
function. 
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E They are aU toeopherols, and e 

effect in these conditions. 

VITAMIN K 

Vitamin K la present in alarge variety of foods and ‘"J^“yJhKUe the 

In addition, however, bacteria normally present m *= 

vitamin, and tor this reason the da.ly known, K., M 

Two naturally occumne compounds with vitamin K ac ^^ 14 , 4-naph- 

2-methvl-3*nhytyl-l, 4 -naphthaquinone, and K 2 , or 2-methyl-3-d ta 7 jj 

none.'^ The former'is the\ompound present .n green p ants a« 

produced bv bacteria. It has been found that the removal of 8 cle ^^ 44 , 
not result in a loss of vitamin aaivity, and the '™r! 5 ^“Vany other com- 
4 -naphthaquinone (Menadione) is frequently used them" being wa>'' 

pounds now are known which possess vitamin K activity, some of them t 

“'vitamin K is neccssa^ for the liver to form u'fcss'San 

in a fall in the prothrombin content of the blood. ' p manifestatio; 

15 pet cent, of normal, spontaneous haemorrhage occurs. The firet ma 
of this is usually haimatuna, but spontaneous hmmorrhage, which may P 
may occur in any organ in the body. . • rr h. absorbed, am 

Bile must be present in the alimentary tract for vitamin K to be absor ^ 
deficiency is therefore almost inevitable in any long-sunding jaundice ol tne l^^^^ 
or obstructive type. To give the compound by mouth is quite "setes un 
Circumstances, out intramuscular injection is fully effective if hver 
unduly dinunished. , . „ , , ^ r j„.™, oftcr birtl 

Vitamin K deficiency is also seen m the infant for the first fenv da^ ^ 

It is presumed that this period occurs after the vitamin K acquired « ^ 

hausted and before intestinal bacterial ^thesis has started. The rondiuon 
pre\’cntcd by giving the mother about 2 mg. per day of vitamin IS. aurms 
week or so of pregnancy. . . Hisease, 

SteatorrhcEa, whether idiopathic or resulting from pancreatic or 1 

also at times associated with vitamin K deficiency, and this can be corre 
giving large doses such as 3 to 5 mg. daily by mouth, though injections may , 
be given in severe cases. It is possible that the water soluble compounos } 
the most effective when steatorrhora is present. _ •♦'nn. I* 

The plasma prothrombin level is used as an index of vitamin pi 

only valid, however, when there is no hver disease (since liver cells pronu 1 ^ 
thrombin, viumin K being necessary in the process! and when no ^ 

dicoumann group have been given. This group of drugs, which are used ^ 
toagulants in conditions such as coronary occlusion, in some way antago ^ 
action of vitamin K. Overdosage, resulting in very low prothrombin I®''. . , 
spontaneous hamorrhage, is not rapidly counteracted by vitamin K coropoun • 
most effective, ntamin ICj, takes 4 to 12 hours to raise the prothrombin „ j 
Doses of Miamin K far m excess of the therapeutic amounts do not prod 
toxic symptoms. 
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THE WATER SOLUBLE VITAMINS 
VITAMIN — ^ANEURINC OR THIAMINE 

Foods rich in aneurine are cereals (where it is mainly found in the germ and the 
pericarp), legumes, pulses and nuts, pork, ham and bacon, liver, kidney and eggs. 

The vitamin has been isolated, identified chemically and sjTiAesisea. It is usually 
measured in milligrammes but 1 international unit is defined as 3 micrograms of 
aneurine hydrochloride. 

Like all vitamins, aneurine n*as originally estimated biologically, but it is now 
usual to convert it to thiochrome and to estimate this substance fluorimetrically. 

The requirements of aneurine vary with the energy \’alue and carbohydrate content 
of the diet, but approximately 0-3 mg. per 1000 calorics is the minimum intake. 
Thus, an adult will require something uke 1 mg. per day. 

Aneurine forms an essential part of two coenzymes which are important in the 
decarbo'wlation of the alpha-ketoacids. In aneurine deficiency, pyruvic add accumu- 
lates in the blood and this finding can be used as an estimate of the defidency, par- 
ticularly if the production of pyruvic acid in response to a test dose of glucose is 
measured. It is probably the toxic effects of the accumulating alpha-ketoacids which 
play a large part in the production of beriberi, the condition resulting from aneurine 
deficiency. Estimations of aneurine defidency can also be made by measuring the 
output of tlie vitamin in the urine by the thiochrome method. 

Deficiency of aneurine gives rise to beriberi (see p. 468), and to pathological 
changes in the brain which have been described by wemicke and which are assoaated 
with the dinical manifestations of douded consdousness and ophthalmoplegias of 
various types. 

In western countries defidency is visually associated with chronic alcoholism where 
a high carbohydrate intake is assodated with a low intake of vitamin Bj. Under these 
circumstances the manifestations are usually those of peripheral neuritis or of mental 
changes rather than of wet beriberi. 

In the world as a whole aneurine defideniy is most frequently seen among popula- 
tions whose main cereal is rice. When the pericarp is removed from this cereal, 
practically no aneurine is left unless the rice has first been partly cooked. 

Reactions to large doses of aneurine have occurred which have occasionally been 
fatal. These have probably been hypersensitivity reactions, however, since tliey 
followed mjections of the vitanun. Two types of reaction have been described, one 
resembles anaphylactic shock and occurs after numerous previous injections, and 
the other presents symptoms somewhat like hyperthyroidism with tremors, palpita- 
tion, excitement, giddiness and insomnia. 


RIDOFLAVIN 

Riboflavin is a bright jellow substance with a yellow-green fluorescence. It is 
widely distributed in natural foodstuffs but milk, cheese, eggs, hver, green vegetables 
and yeast are particularly good sources. It is rapidly destroyed when exposed to 
light, so that considerable loss occurs in substances like mdk. Riboflavin is also 
synthesised by intestinal bacteria, and some of this is absorbed and utilised — a process 
known as refection, which is common to most of the vitamin B complex. Riboflavin 
has been isolated and is sjmthesised on a large scale. It is measured in mg. of pure 
substance. The quantity present in natural products can be determined biologically 
by its effect on the growtli of rats or chidkS, or microbiologically by its stiraulatmg 
ciFect on LactobanUiis casei (the usual method) 

The minimal requirement of rilwflavin is about 0 6 to 0 7 mg. per day, but, 
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Since animal experiments indicate that the optimum is about t%vice this, a daily intake 
of 1 5 to 1 8 mg for an adult woman and man, has been recommended 

This vitamin forms part of the coenzyme Oavin mononucleotide, concerned in the 
oxidation of carbohydrate, and the coen^me adenine dinucleotide, which forms part 
of xanthine oxidase It is also associated with the retinal pigments 

Riboflavin deficiency in man manifests itself by a dermatitis of seborrhffiic type 
affecting the skm of the nose and round the mouth and of the scrotum or vulva, and 
by a superfcial glossitis which starts with loss of fur in patches from the dorsum and 
later the tongue is smooth and occasionally fosured and painful , some observers 
describe the colour as magenta It is possible that corneal vasculansation and de- 
generation of the corneal epithelium also occurs Riboflavin deficiency often ocwrs 
in pellagra and signs of the deficiency have been observed to be precipitated when 
nicotinic acid {qv) has been given During the War of 1939-1945 neurological 
abnormalities, particularly optic atrophy with blindness and also deafness, were 
observed in prisoners of war, and it has been suggested that riboflavin deficiency 
played a part m these conditions 

None of the signs described abo\e occur specifically as a result of anboflavinosis 
Thus, although the presence of any of them might suggest that the patient is defiant 
m riboflavin, the proof must he m reco\ery when the pure vitamin is given The 
excretion of riboflavin in the unne can be measured, but it is not a reliable 
of the nutritional state The riboflavin content of the plasma or of white blood 
corpuscles can also he measured microbiologically, and these probably are reasonable 
indices of possible deficiency In well nourished individuals the mean plasma level 
IS 0 8 ^ig per 100 ml for free and 3 2 per 100 ml for total riboflavin In white 
blood corpuscles the mean toul riboflavin content is 252 ^g per 100 ml 

Manifestations of riboflavin deficiency tend to occur in communities who d^elop 
pellagra and where milk is not consumed , it is seen most commonly in Africa, 
and India It is sometimes seen in patients with steatorrheea, and riboflavin should 
always be given with aneunn and nicotinamide to patients who have long periods 
of intravenous glucose as their sole source of nourishment, or who have to receive 
long courses of wide spectrum antibiotics which prevent the occurrence 0‘ 
refection 


NICOTINAMIDE (VITAMIN B,) 

Nicotinamide and nicotinic acid are equally effective as vitamin By, but in bodily 
ussues the vitamin is present practically exdusivcly as nicotinamide Moreover, 
whereas nicotinamide produces no untoward reactions even when taken in lai^® 
imantities, nicotinic acid m amounts of 25 mg or more causes intense flushing Oj 
the skm, and headaches In vegetable tissues, however, the vitamin is nearly 
present as nicounic acid The ammo acid tryptophane can be converted by the 
tissues to nicotinamide and thus can also fulfil the role of vitamin B, The vitamin is 
pr^ent in cereals, though m maize it is probably present m a bound form, ff®® 
which It does not become available for human nutrition The vitamin is also present 
m good quantities in meat, liver and yeast It is synthesised by bacterial flora and 
part ol this is available to the body 

The vitsmm B, content of foodstuffs is usually estimated by a chick-gro'^j’ 
method, but for samples of biological fluids it is more usual to measure the growth 
stimulation of Lactobaallus arabtnosus 

The requirements of nicotinamide are not easy to estimate partly because of tb® 
role of tryptophane, partly because of the process of refection partly because ot 
me oerarrence of the viUmm in fonns unavaibble to the body It is probable that 
lu to 20 mg per day should be entirely adequate ^ 

^lcouna^ude forms part of Coen^e 1 and Coenzyme II, which are deh>dro- 
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genases and are concerned in a variety of metabolic reactions such as the conversion 
of lactate to pyruvate and glutamic add to a-kctoglutaric acid. 

Nicotinamide is excreted in the urine partly as N'-methyl nicotinamide, a sub- 
stance which has a blue fluorescence. This substance can readily be measured and 
it falls to very low levels in patients suffering from nicotinamide deficiency. 

Deficiency of vitamin B, is the major factor in the production of pellagra. _ It 
seems to be most common in maize-eating communities. In European communities, 
apart from the poor of maize-eating areas, it is seen mostly in conjunction with chronic 
dcoholism in steatorrho:a and in mental hospitals. Deficiency can also occur after 
prolonged treatment with wide spectrum antibiotics. 

PTRIDOXINB (vitamin Bg) 

Three compounds occurring in foodstuffs have vitamin Bg activity, pyridoxine, 
pyridoxal and pyridoxamlne. Although the last two compounds are the ones found 
in the tissues as part of decarboxylating and transaminating enzymes, the first is the 
more effective when given by mouth. This is probably because it is not so readily 
utilised by intestinal organisms as the others, so that a greater proportion is absorbed, 
Pyridoxine is also concerned in the oxidation of unsaturated fatty acids and seems to 
be necessary for normal adrenal cortical function. Further, it appears to be necessary 
for the normal metabolism of tryptophan and when supplies are deficient, an abnormal 
tryptophan derivative, xanthurenic acid, appears in the urine. This forms the basis 
of suggested tests for vitamin Bg deficient. Vitamin Bg is widely distributed in 
foodstuffs, the richest sources beinc yeast, wheat germ, liver, pulses and cereals. 
The exact daily requirement is not toown, but on the basis of animal experiments 
it is probably about 1*5 mg. per day. 

Experiments on man have shown that Bg is essential for human nutrition. The 
symptoms which arise are many and varied; mental depressions and confusion, 
seborrhcclc skin lesions round the nose, eyes and mouth, cheilosis and glossitis, 
albuminuria, hypochromic anxmia and granulopenia have all been induced by de- 
ficiency and have been subsequently cured by giving pyridoxine. Some cases of 
pellagra appear to require pyridoxine in addition to nicotinamide and riboflavin. 

There are several compounds similar to pyridoxine, which antagonise its action 
and act as anti-ritamin Bg substances. The most potent of these is desoxy-pyridoxinc. 
The substance is useful experimentally, but so far does not seem to have therapeutic 
applications. 

PANTOTHENIC ACID 

Pantothenic acid is very widely distributed and this may account for the fact that 
certain evidence of deficiency in man has not yet been produced. It forms part of 
the prosthetic group of coenzyme A, an important enzyme concerned in acetylation. 
It seems also to be concerned with the function of the adrenal cortex, since animals 
deficient in tlie substance show evidence of cortical deficiency together with definite 
histological lesions in the adrenal cortex. Also pantothenic acid-deficient pregnant 
rats give rise to young \rith absence of eyes and abnormalities of the centra! nervous 
system. It has been suggested that deficiency of this nutrient was responsible for a 
syndrome characterised by a subjective feeling of burning in the feet and legs and 
seen in prisonere of war in the Far East in the War of 1939-1945. 

Bhtm . — ^This substance is excreted in the feces and urine in greater quantities 
than it is ingested ; it is probably synthesised in very adequate quantities by intestinal 
organisms. Avidin, a protein in egg-white, combines with biotin and renders it 
unavailable. In man deficiency of biotin has been produced by feeding large quantities 
of egg-white and the chief manifestations were a scaly dermatitis, antemia and muscle 
pains. 
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'’'’'foZS'md atrmmim lactor or johntc 

occurs widely m foodstuffs, mostly m the form of 'J' th/pr»ence of 
acid and pteioylheptaglutamic acid It is Movert^ed in the body m tw ^ 
vitamin C to fiinic acid (citrovomm factor) which is anive “"j " “jd by tb' 

ti\ e when given tn appropnate cases of anaemia Tohe acid is also ^tnesi 
intestinal Iota and t^u probably forms an important part includes 

Megaloblastic anamias of various types respond to folic and ms 
true pernicious aneemia, but here such treatment is dangerous, uhat 

binel degeneration of the cord may be precipitated , ,hen » 

little vitamin B,, (5 v ) there may be available « nuh^d for ^ mivous 

acid IS given, ius preap, rating evidence of B„ deficiency in *0 „r 

system Some cases of macrocytic aniemia, usually associated with sramir ^ 
pregnancy, do not respond to vitamin B., but are responsive to folic ““d „n,mia 

faewr When folic acid is given to patients with sieatorrhcea the mcgalobl^tic 
usually responds, the stools become less watery and the glossitis may heal 


VITAMIN Du (cYANOCOBALAMIN) 

This Mtamm, which contains cobalt, and which exists as 
compounds is Castle’s extrinsic factor Deficiency leads to 
to superficial glossitis, to the neurological lesions of subacute combined hegei 
of the spinal cord and to a general lack of well-being Such deficient' ^ ^yvc 
occur in man as a result of defiaent intake, but usually secondary to deg^ 
changes m the stomach resulting in an absence of Castle s intrinsic factor i 
that this subsunce may either protect Bu from destruction in the 
or aid in its absorpuon, because the vitamin ts ineffective by mouth unless j jj^cs 

by sources of intrinsic factor or unless it is given in doses about one hundre 
greater than is necessary parenlerally . . jg. 

Single parenteral doses of the order of 5 to 10 ftg will cause a considera 
sponse in cases of pernicious ansmia, but for maintenance the requirement i* 

4 pg per day, administered parenterally twice a month ^js , 

Vitamin iJj, has also been found to stimulate the growth of children and ug 

It IS certainly closely related to animal protein factor Very large doses (i 
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per day) have been claimed to relieve the pain of trigeminal neuralgia and of herpes 
zoster. It is also possibly concerned in preventing some of tlie complications of 
diabetes melUtus. 


VITAMIN C 

Titamin C or 1-ascorbic acid is \ridcly distributed, green vegetables, citrus fruits 
and potatoes, being particularly good sources of the substance. It is, however, easily 
destroyed in cooUng, because it is rapidly oxidised when heated in air, and because 
in many foodstuffs in which it occurs, ascorbic acid oxidase is also present. This 
rapidly destroys the vitamin whilst the foodstuff is being warmed up in the initial 
stages of cooking. In general, vegetables cooked for large mlmbers of people contain 
very small amounts of ascorbic add, whereas home-prepared vegetables are much 
more satisfacton'. This is because it is not easy, on a large scale, to raise the tempera- 
ture of vegetables rapidly to boiling point and so destroy the ascorbic acid oxidase 
before it has oxidised much of the ascorbic acid. In the home, vegetables can 
be “ blanched in boiling water, and this rapidly destroys the ascorbic add 
oxidase. 

Ascorbic add can readily be estimated chemically, since it vrill reduce methylene 
blue or the dye, 2, 6-dichlorophenolindopheno1. 

The requirements of ascorbic add are not exactly known, but human experiments 
have shown that a daily dose of 10 mg. will cure clinical scuiyy and is suJfficient to 
prevent the onset of scurvy at least for over a year. Ascorbic add is utilised, however, 
more rapidly than usual during stress and when infections are present, so that the 
League of Nations Technical Commission’s recommendation of 30 mg. per day is 
probably about right. The National Research Council (U.S.A) recommends 75 mg. 
per day, and this would seem to allow a considerable margin of safety. 

In spite of the ease with which ascorbic acid can be estimated and of the fact 
that its position in tissues can be demonstrated by histochemical methods, little detail 
is known of the actual action of the substance. It is concerned in tyrosine metabolism 
and it seems to be essential for the production of collagen ; it is necessary for the 
conversion of folic to folinic add. It is also present in very large quantities m the 
adrenal cortex and depletion occurs when corticotrophin (A.C.T,H.) is given. 

Ascorbic add deficiency can be esUmated by a saturation test devised by Harris, 
in which the vitanun is given in a dose of 5 mg. per 1 lb. body weight each morning. 
The ascorbic add content of the urine secreted betn-een 4 and 7 hours after the test 
dose is estimated each day, and this shows a sharp rise after the procedure has been 
repeated a sufficient number of days to saturate the subject. Normally only 1 or 2 
day’s are required for saturation. 

Deficiency can also be estimated by a determination of the ascorbic acid content 
of leucocytes and platelets. A concentration below 2 mg. per 100 g. indicates severe 
depletion. Estimation of the ascorbic add concentration in plasma is not so useful. 


SCURVY 

Scurvy is a disease characterised by subcutaneous ecchymoses, ulceration and 
hemorrhage of the gums, anemia, debility and failure of y\’ounds to heal. 

Etiology. — Until about 150 y'cars ago scurvy was the scourge of sea voyages 
and vs’M a factor of paramount importance in Tiaval warfare. Owing to this disease, 
sea-going fleets had to be relieved every 10 weeks so that the men could be rehabili- 
tated ashore. It was asserted that, when Lind's recommendation of a daily ration 
of 1 02 . of lemon juice was implemented, it was equivalent to doubling the fighting 
strength of the British Navy. A further example of the effects of the disease on sea 
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contzining vitamin C and tends to occur m the iate spnng. jg ^ 

Pathology.-It is generaUy agreed that /undamen^l defert 
failure to deposit adequate amounts of neo^s ^ues, ^ 

mMerial or of demine. Hemorrhages occur into the sbn.sobrmmneom^ 

the periosteum and into the joints, pleura and 'r™ j bounds do 

not adequately calcified, the structure of potrmg bone is “^turauon of 

not hed properly. Ascorbic acid is also necessary for the proper matura 

patients uho_p_resent_all rh'e firamin j. 


in experiments on human volunteers who had been sawrate _ " h^erkeratosis 
uas noted that after some 17 to 20 ireelis of ascotbic_acid deprivation hypcr^ » 


of the hair follicles began to 


to 20 weeks o! ascormc aaa ucvuv-uu.* ..jr-" ^ 

appear. _ This u^usuaUy firs, seen 


of the upper arms and^m also seen on bac^bunocla.^back^of^thc ^ 


so seen on me oatK, uuuui.it->, - ^ 

and shim Affected follicles became plugged ivith keralinous became 

became colled up inside. Folloiving this, the capillanes round the follicle 
dilated and filled tilth blood and, finally, hxmqrthage occurred. Wtet ai» ^ 
vccks, hxmorrhages occurred in the tips of the interdental P^Pn*® — Vramina* 
later atielltng amf more gross degrees of hicmorrhage appeared. _Bacterial ' 


later atielltng amf more gross degrees of hicmorrhage appeared. Baneraii e 
tion of the gums of patients ttith scurvy reveals t^t they are ^ 1 ™ jf,« 


numbers of Vincent’s spirochxtea and anaerobic fusiform omnlstm. Wf?- 
about 30 ticcks, acaia uhich had beeo made before depnvation of ascorbic acta o 


made beiorc deprivation oi ascoi u»k. pprlv* 
hud and red, and at about this time freshly made wounds failed to hwl prop^ 
Subcutaneous ccchjmoscs also occurred at about this time in one subject, go 

cxpenmcnul disease large subcutaneous eccbymoscs did not ap^r to jj 

prominently as they do in the spontaneously occurring condition. Two 

‘ i f.l ...JJ iUr.*,^r-,rtl,ftrrrr.r,K;r rhsnPCS beinE 


subjects expenenced sudden cardiac pain, electrocardiographic changes ^‘9^ 

It seems probable that these symptoms might haie resulted from hiemonn^^.^^^ 


the heart muscle and a similar occurrence or hxmorrhage into the pci 


well account for the sudden deaths which were a feature of flond scurvy _ 


before 


rcrime*'^ 


measures of preventing and cunng the disease were known. During *^^^P‘"'^fore 
carried out at ShefHela, it was also noted that subjects, who already had acne 
ascorbic aad depnvauon, experienced an eiaceibaUon of this condition at a time 
mamfcsiations of scurvy were developing. _ ^ ,«.<-ur io 

Although anxemia is a feature of mturally occurring scurvy it did not 
the experimental subjects. This may well underline the fact that under 
conditions man rarely sufTen from denacncy of one nutrient, and scurvy, as see ^ 
clinical practice, is almost cerumly associated with deBdencies of other nutnen 
well as of ascorbic sad. • fthe 


Diacnosis.-— -The concurrence of subcutaneous ccchymoscs, hyperkeratosis ® 
liaif foliides with pcnfolhcular hxmorrhages, and swollen hxmorrhagic gums, 


suggest the diagnosis at once, and a total and diffcrentid white blood count 
ncluiic leukxtnia, a condition which can resemble scurvy v ery closely. In m’lu 
however, where the sbn lesions are the only clinical manifestation, it is not 
to ruke a diagnosis without laboratory aids, the lesions themselves not bang 
no^iomc of scurvy. Hither the saturation test or the level of ascorbic acid m 
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white cell and platelet layer (see Vitamin C) should help to establish the diagnosis. 
The diagnosis can also be established by the response to ascorbic acid, since healing 
and retrogression of the lesions occur rapidly when adequate treatment is given. 

Prognosis. — Untreated, and with a continuation of a scorbutic diet, death will 
occur. With all but the most serious cases in which sudden deatli can occur, however, 
the response to treatment is entirely satisfactory. 

Treatment. — Prophylaxis. — I'he diet should contain at least 10 mg. of ascorbic 
acid per day and preferably more than 30 mg. (see Vitamin C), 

The established disease is best treated (a) by giving 1000 mg. of ascorbic acid 
daily for 5 to 10 days followed by a daily Intake of 30 mg. or more, (i&) by accompany- 
ing this by a good nutritious diet of high vitamin content (since oAer nutrients than 
vitamin C will almost certainly have been in poor supply). 

It should be noted that healing occurred in subjects with experimentally produced 
scurvy when they were given as little as 10 mg. of ascorbic acid per day. It would 
seem, however, that, since it is quite harmless to give saturating doses of ascorbic 
acid, it would be better to do this and thus ensure that a maximum therapeutic effect 
is obtained. 

George A. Smart. 


INFANTILE SCURVY 

Infantile scurvy — knovm on the Continent as Barlow’s disease — is identical in 
its pathology uith the adult form of the disease, its special clinical features being due 
to the anatomical and physiological peculiarities of early life. 

Etiology. — ^The disease usually appears between the eighth and twelfth months 
— ^both sexes being equally affected. As in adult scurvy, the essential cause is the 
absence from the dietary of a sufficiency of anti-scorbutic vitamin. Any heating of 
milk reduces the amount of vitamin C present. Certain commercial processes in 
condensing or drying milk may completely destroy the vitamin. Pasteurisation is the 
least harrnful process. In any case the addition of vitamin C to the diet is so easy 
that it is better to make milk a safe food by some healing process rather than to rely 
on it as a source of anti-scorbutic vitamin. A few cases have been recorded in which 
the child had been fed on the breast only; it is probable that in these the mother’s 
diet had been deficient in fresh constituents. The normal prophylactic dose of vitamin 
C for the infant is about 25 mg. daily. 

Pathology. — ^The chief changes are in the neighbourhood of the bones. A section 
made across a limb at the site of a swelling shows that the periosteum is hyper- 
vascular, thickened and separated from the subjacent bone by a layer of partially 
organised blood clot. There is no sign of inflammation, and no hard bone is formed 
in the periosteum, except in very long-standing cases ; in which circumstances the 
muscles surrounding the bone may be infiltrated with blood or serum, and look 
sodden. The bone exhibits rarefaction, and may be fractured. There may be 
hasraorrhagic effusions into the joints or serous cavities. The organs exhibit no 
characteristic change. 

Symptoms. — The onset is gradual, the first symptoms noticed being often a 
refusal of food, along nith fretfulness and restlessness. There is a tendency for the 
child to resynt being handled. Meanwhile the general nutrition is usually unimpaired, 
and the child's colour is often fresh and healthy looking. After a variable period the 
more prominent symptoms appear. The most striking of these is extreme tenderness 
of the legs, which causes the child to scream loudly when touched or even when 
approached. In a well-marked case some swelling will be found, usually of the lower 
end of the femur or upper end of the tibia. Involvement of the arm bones is much 
rarer. The skin over the swelling is often tense and glossy, and may be slightly oede- 
matous; but there is no local heat. Soft orpitus may be elidtcd on handling the 
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and a change from any overheated milk 6t milk product ta plain milk just brought 
to the boil for safety. In very severe cases ascorbic acid can be given intrnvendusly. 
iron is useful if there is ansmia present. 

Scorbutic infants should be handled carefully, and the cl6thing SO made that it 
can be easUy t^en off and on. If it is necessary to move the child about it Should 
be carried on a pillow. The affected limb should be suppdtted by li^ht splints or 
wrapped in wet towels, which, if allowed to diy in position, afford considerable sup- 
port. In mild cases a covering of cottoh-wool secured by a light bandage is sufficient 
protection, ' ‘ 


RICKETS 

Definition.— Rickets ia a disease of nutrition occurring in early childhood. It 
mainly affects the grotvth of the bones, but may be accompanied by tetany irt some 
cases. Associated nutritional disorders produce aniemia and a tendency to catarrh 
of the mucous membranes in many instances. 

Etiology,— Various theories have been held in the past as to the Cause of rickets, 
but it is now clear titat it Is essentially due to absence Of vltamift D in sufficient 
amounts to promote adequate calcification of grou’ing bones. The fault is usually 
dietetic and not only because of deficiency of vitamin D-containing foods but also 
because excess of carbohydrate promotes more rapid groivth than calcification Can 
cope with. The ultra-violet rays of sunshine cart manufacture vitamin D in the skin. 
Hcnco all those conditions which prevent the free access of unfiltcred sunshine to 
the skin of the growing infant may be regarded as predisposing to rickets. 

Pathology.— The chief changes are in the boncS. Section through the end of a 
long bone shows that ossification, instead of proceeding in an orderly way, is greatly 
disorganised. In the zone of proliferation of the cartilage the cells show excessive 
multiplication, and arc arranged irregularly instead of in columns/ A broad bluish 
area results, which is the cause of the thickening of the epiphysis. In addition to 
this, calcification between the cells Is defective, the affected area shows excessive 
vascularity, and the flew bone formed is soft and deficient in lime. The whole process 
has been summed up iii the statement that *' there is an excessive preparation for 
ossification and a defective acconmlishnicnt of it”. In addition, the vascular layer 
of the periosteum is thickened anutlic marrow congested/ 

Chemical analysis 8ho^vs that the bottes contain only from 30 per cent/ to 50 per 
cent, of calcium, instead of the normal 60 per cent, or more. Thej’ nay show' signs 
of old or recent fracture. Other organs show no chartcicristid changC/ 

Symptoms. — ^Tlie disease can rarely be recognised before the sixth month. 
Amongst the earliest indications to attract attention arc restlessness .-md irrifability, 
sweating about the head, especially when/ asleep, and A fcftdencj' on tho part of the 
child to kick off the bedclothes at night. There H no wasting, indeed the infant may 
be abnonnally fat, though usually flabby and pale. The appetite is capricious. An 
early sign, found somedmea as early as 3 montliS, is cranio-tabeS t this is a curious 
softening of the bones of the occipital region. 

As the dl<Kjasc progresses, ft will be found that dentition is delayed, and that 
cliangcs in the bones become manifest. They first shotr themsclv es^ in tho epiphyses 
of the ribs, which enlarge and fonn a row of knobs down the sides of the chest (the 
rickety r^r>’). Enlargement of the cpiphj'scS of tl>e bones of the limbs then takes 
place, being most con'tpicaotis at the lower end df the radios. 

'Phe softening of the bones leads to t'arious deformities. The chest sinks in at 
the line of junaion of the ribs and cartihge*, so that a broad groove forms, mnning 
downwards and outwards towards the axilla (Harri'wn’s sulcus). The bones of the 
limbs bend, the femur curving for\tards and outwards, and the tibia bending sharply 
forwards and often als>> outwards at its loivcr third ; tlxre may also lx a curving of 
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““The skull shous striking changes. It is usually widely open 

and flattened on the vertex (box head), the anterior fontanelle remami g vi y P 
?ong after the normal period of eliKure at *e eighteenth 
proliounced thickening of the frorital and panml eminences ending to t 
'■hot-cross bun" or bossed head, especrally in cases complicated bj aniemi 

“’T’iifmuX are often so rveak and flabby that paralysis is ^tariated,^and^ll;' 
ligaments may be so lax that the limbs can be bent into almost f ^ elops 
ndets ”). In consequence also of the laxity of bgaments, kyphosis olten ae> 
in the lower lumbar region (rickety spine). . r Wnrhromic type, 

The blood usually shows a varying degree of anscmia of the ^^chro 
and in a few cases the changes arc so profound to resemble those m ^ 
chlorosis. Biochemical studies show a raised blood phosphatase, a lowe 
phosphorus and in severe cases a lowered blood (alcium. offensive 

1 he digestive system is usually deranged. Chrome P not-bcllicd 

stools is not uncommon. The abdomen is distended so that the child n P ? .gg^nal 
appearance. In the production of the distension, muscular^ weakness, i 
fennentation and the pushing down of the diaphragm by the normal, 

all play a part. The edge ofthe liver can often be felt at a lo'''", r"" e 
partly from displacement and in part from enlargement through ‘“tty cb | 
spleen is also palpable in a consioerable number of cases, although this 
to its being pushed down than to actual enlargement. uncom* 

In the respiratory system bronchial catarrh is very often present, and not u 
moniy results in broncho-pneumonia. In the nervous system the disewe . pf 

by general nervousness and irritability, and in some cas« by the^ devel p 
laryngismus stridulus, tetany or even convulsions, of all of which rickets is 
predisposing cause. 


rickets is relatively common, and indeed some observers regard it as almost } J 
logical" in the sense that for olafication to be optimum in the 
bones of the small child a high degree of ** saturation " with vitamin D and ^ 
seems to be necessary. Radiographic studies havealsodraw n attention to the fact **’ 
clinical diagnosis of rickets based upon enlarged epiphyses and bow-lcgs, for examp • 
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when the child is held up by the armpits In se\ere cases this may not happen, and 
a radiograph may be required to settle the diagnosis Bowng of the legs in the toddler 
IS often more due to muscular development than to bent bones If the muscular 
weakness is pronounced infantile parad3'sis may be imitated , but the history, the 
retention of the reflexes and the presence of other signs of nckets should prevent 
mistakes 

Prognosis — ^Rickets is not fatal per sCt and usually passes off spontaneously after 
the second year, although the deformities of the bone may persist for a long time 
Even these, however, have a wonderful way of nghting themselves without any special 
treatment. On the other hand, nckets is a very senous complication of other diseases, 
especially of broncho pneumonia and diarrhoea, and adds greatly to their fatahty if 
present 

Treatment — Rickets can be prevented if the child is properly fed and cared 
for Breast feeding for the first 9 months is the best safeguard, provided that the 
mother’s diet is sntisfactory , but it must always be remembered that the disease is 
apt to develop in children who are kept too lotto ©n the breast The increasing use 
of dned milk fortified with vitamin D is undoubtedly an important factor m the 
decrease of nckets m its senous forms After weaning, the premature and e\cessiv e 
use of starchy foods must be avoided Care should be taken that the diet contains 
an adequate amount of animal faL Plenty of fresh air, sunlight and exercise are also 
important factors in prophylaxis It is probable that all infants in temperate and cold 
climates require a dailv supplement of cod liver oil or the official "cod liver oil 
compound ’ to give 800 international units of vitamin D dailv for the first 2 vears 
of life The same dose should he used throughout to give a rclalivcl) larger amount 
to the smnl! infant 

If the disease has already developed, the diet should be altered in accordance 
with the requirements indicated above, the most important point usually being to 
increase the allowance of cow’s milk, which should not fall below pints per diem 
during the second year of life Cod-liver oil and halibut oil (or one of the artificial 
substitutes containing vntamin D) are most useful, having a specific influence on the 
disease, but iron may also be given with advantage if there is anamia It is wise 
to start witli a pure vitamin D concentrate in adequate dosage for about a month to 
bnng the disease under control Sun baths or exposure to the rays of the mercury- 
vapour lamp have a definitelj curative effect but act more slowly than vitamin D 
concentrates 

To prevent bending of the legs, long splmts may be applied, projecting beyond 
the feet, so as to make standing impossible Orthopaedic treatment may be required 
for the more permanent deformities Alimentary and respiratory complications 
should be treated by the measures appropnate to them 


LATE OR ADOLESCENT RICKETS 

After growth has ceased certain defiacncy and metabolic disorders may produce 
osteomalacia Between this adult manifestation and the usual infantile type of nckets 
there is a senes of rare and rather bevvddenng condiUons m young and older children 
in w Inch llie radiogram changes at the ends of the still grovvmg bones resemble those 
of nckets In some cases the cause is found in a missed case of caliac disease where 
failure of fat absorption means also failure of vatamin D and calcium absorption 
Another group, termed renal nckets^ is found when a child, say of school age, has 
knock-knee, some stunUng of growth and albummuna Investigation of the renal 
system may reveal other signs of a chronic nephntis and at post-mortem cxammatioa 
small contracted kidneys may be found TTic blood usually shows a high blood urea 
and raised blood phosphates Modern biochemical invesugauons indicate that the 
term renal nckets may covxr vanous thsoideis, in some of which the renal tubules 
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are allowing the toss of ammo acids or of calcium or of other metabolites leading J*’ 
metabolic disorders such as a chronic state of acidosis with reduced plasma bicarbon^ 
and increased chlorides The " Farlcom syndrome " is the name given to one van 
with amino aciduria, glycoslina and aadosis In Lignac’s disease cystine sto^ 
occurs and bone changes have been noted Some of these conditions have bco 
described as vitamin resistant ncktts It still seems possible that certain rare ca^ 
of what appears to be an ordinary deficiency rickets with no other metabolic disorde 
require very large doses of vitamin D to prevent or cure the condition This 
genuine vitamin-resistant rickets and may be familial Treatment of the 
metabolic disorders mentioned is unsatisfactory Usually it is advisable to give alkt 
in the form of citrates and citric acid Orthopaedic help may be needed to deal vnc 
the bony deformities . 

“ Fcetal ” and " congenital ” rickets are ambiguous terms which have been loo^ 
used to cover several distinct pathological conditions, amongst which are achondrt 
plasia, molhties ossium and osteogenesis imperfecta They are best avoided S'’ 
called “ scurvy rickets *’ and “ acute rickets ” are identical with infantile scur^ 
although rickets often co exists with the latter, seeing that both are due to faid^ 
feeding 

Alan Monc3«eff 


BERIBERI 

Synonyms — Polyneuritis Endcmica , Hydrops Asthmaticus , Kakke , Barbier 
Definition.— A nutritional disease due to defiaency m vitamin Bj, and occurnfl 
most frequently m tropical regions where polished nee constitutes the mam art>6 
of dietary It is characterised typically by congestive heart failure and cedema ('f' 
beriben), and, or, multiple symmetn^ polyneuritis especially im'olving the loW< 
limbs progressing to atrophic paralysis, sensory loss and ataxic gait (dry benbeti 
The acute and subacute forms with congestive heart failure respond •well to cry stallu^ 
vitamin Bj when given parcnterally m adequate amounts early m the disease tres^ 
mfcnt of the chronic “ dry ’’ benberi is less satisfactory 

Etiology. — The nce-eatmg populations of India, Japan, Malaya, the Dutch East 
Indies and Philippine Islands are mainly affected, but the disease is also endemic m 
Newfoundland and Labrador, where the population eat chiefly white wheaten 
Though the disease is specially nfe amongst people eating polished rice, nee 
U not essential, any dietary deficient m the antmeuntic vitamm B, being a potential 
source of danger Parboiled and undermiUed or husked rice are not defiaent 
vitamm Bj During millmg the husk, pencarp and germ, which are nch m protf^ 
fat, phosphorus and vitamin Bj (sec p 457) arc removed, leaving the white polishes 
nee poor in these consutuents Milled nee white flour, brcakfct cereals, macaroni 
spaghetti and cane sugar contain practically no vitamin B, This vitamm, knoi'i’ 
alw ns aneunne hydrochloride ” or “ thiamine hydrochlonde ’ was synthesised m 
1937 in cryetallme form (1 mg =333 intcmational units), and is available for thera 

Marmitc, whole seeds, the germ of 
“a precursor of cocarboxylasc. which removes, 
by oxidation, an important intermediary product of carbohydrate roetabohsf” 

Py™S4d=m<,n=tn..rf 
lir loo'mi^ rhrn^m.?'® ^lue nsmg from a normal of 0 4-0 6 mg to 1-7 t"? 
^\hJ norm^y present m the cerebrospinal fluid is also m 

in .1. ^.dneja and hcan. 
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:nce indicates that symptoms may appear in man in a few weeks with a deficient 
iict. 

Pathology. — ^In “wet beriberi” there is an acute congestion of the mucosa ofi 
he duodenum and lower end of the stomach, sometimes associated w'ith pin-potnt 
lasmorrhages. The peripheral nerves show a Wallerian degeneration, with possibly 
m axonal degeneration of the neuron involved. The sheath of Schwann may exhibit 
multiplication of its nuclei and invasion by leucocytes. The vagi, phrenic nerves 
ind sympathetic system may present stigmata of degeneration, and sometimes the 
anterior horn cells of the spinal cord and the nuclear connections of the vagus in 
the floor of tl^e fourth ventricle are said to be implicated. Scattered foci of degenera- 
tion also may occur in the posterior columns of the spinal cord. The cardiac muscle 
may show degenerative changes, while the naked eye appearances are those of fatty 
degeneration associated with dilatation and hypertrophy, especially involving the 
right side. Nutmeg-liver, cedema of the soft tissues and effusions into the serous 
cavities are common. Wenckebach regarded oedema of the heart muscle with resulting 
loss of contractility, and not involvement of the vagi, as responsible for the cardiac 
condition. Weiss and Wilkins point out that the myocardium shows an unaltered 
water content, with “hydropic” degeneration of the muscle and conductive fibres, 
and increase in intercellular substances. In acute beriberi the essential condition 
appears to be an acute metabolic breakdown affecting both the cardiac and nervous 
system which responds therapeutically to vitamin Bj. In experimental animals the 
process underlying the nervous manifestations is a dysfunction associated with de- 
generative non-inflammatory changes. It has been suggested that the term “ neuro- 
pathy ” is more accurate than “ polyneuritis In long-term deficiencies, howeveft 
damage to tissue may ensue which cannot be repaired merely by correcting the 
vitamin deficiency. Cases of so-called “ dry ” beriberi rarely come to necropsy 
unless suffering from intercurrent disease. 

S^'mptoms. — ^Tbcre is generally a latent period of some 2 to 3 months before 
deficient 8)Tnptom8 become manifest Typically the onset is gradual, being char*- 
acterised in the initial stages by epigastric discomfort, nausea and perhaps vomiting 
and dlarrhtca. Later, polj’neuritis, with palpitation, shortness of breath and weak- 
ness develop, the subsequent clinical picture varying according to involvement of the 
peripheral nerves, the \’agu3 or the sympathetics. The disease runs an afebrile course, 
cxceot possibly in its early stages. Kccurrcnccs are common. Several different type# 
arc described: 


(1) Larval or Ambulatory Cases.— There is numbness of the legs wdth patchy 
anxstlicsia and diminution of knee-jerks, all of which quickly disappear if the condition 
is recognised and a more >’aried diet containing vitamin B, be given. 

^ (2) Actrre Fulminating Beriberi. — The onset is sudden, often with anore.\ia, 
epigastric discomfort, nausea and perhaps vomiting, while panesthesia and loss of 
sensation especially over the front of the legs and dorsum of the feet are common. 
Conecstive heart failure rapidly follows (see p. 903), and, or, widespread paraljsis of 
the limbs and trunk. Alteration of the ixiicc or aphonia due to larjmgeal paresis, 
di.iphragmatic paraljsis secondary to phrenic nerve involvement, bilateral f^aciaJ 
paraK*Bis and paralj-sis of the muscles of mastication may supen'ene. Death may 
follmr in a few hours to a few days. Acute cardiac failure may also suddenly develop 
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involvement There arc manifestaUons of dilatation of the heart, espeaally the nght 
side (see p 810) Several factors may contnbute to the cedema, (1) intra- 
cellular oedema associated with failure of cell nutrition; (2) cardiac failure, (3) 
decreased plasma proteins and (4) secondary renal insufficiency When the nervous 
manifestatmns are slight and the patient can still do muscular work, cedema is more 
likely to develop. Sudden death may occur vvithout clmical evidence of cardiac 
involvement - 

(4) Chronic Beriberi (Dry form) — ^This is similar to the above except mat 
edema is absent and the disease runs a more chronic course The onset is insidious, 
gastro intestinal disturbances may be absent, the dominant features being wilting 
and weakness of the muscles, associated perhaps with cardiac imtabihty Numbness 
of the limbs or face, cramps in the calf muscles and coldness of the feet may be trouble- 
some In rising from the squatting position the patient levers himself up by placing 
his hands successively on his knees and thighs Foot drop, high-st^page gait, 
muscular tenderness and anxsthesia, sometimes of glove and stocking distribution, 
are frequently present Generally leg symptoms are advanced before the arms are 
seriously affected hut wrist drop and the high steppage gait may co-exist Clinically, 
the disease closely resembles alcoholic neuritis and the neuritis in pellagra, both oi 
which are now regarded as being due to a deficiency m Bj W el benberi may develop 
at any time, but this is less likely if the neuropathy is sufficiently severe to keep 
the patient resting Lesions of the cranial nerves other than the vagi are very 
rare , 

(5) Infantile Beriberi — This disease occurs especially in the Philippine Islands 
and Japan, where u is responsible for many deaths in breast fed infants whose mothers 
are affected with latent or clinical benben More than 50 per cent of cases show 
symptoms between the third and fourth weeks of life The disease occurs in 
acute and chronic forms In the latter gastro intestinal features like anorexia, vomit- 
ing, diarrhoa or constipation occur, associated with wasting, pallor, cedema, 
involving the face and extremities, dyspnoea and other evidences of cardwc insum- 
aency Aphonia or an altered cry is often sinking, and loss of knee jerks is present 
in 75 per cent of cases In the acute form death may occur with great rapidit), tn® 
infant developing convulsive attacks, suffering severe colicky pain and presentioS 
cyanosis dyspnoea and muscular ngidity 

(6) bECOVDARY Beriberi may be assoaated with (1) gastro intestinal diseases 
leading to defective absorption of vitamin B,, (2) chronic alcoholism or (3) pregnancy, 
diabetes, febrile states or diseases increasing metabolism which lead to a relative 
deficiency by increasing the demand for B, 

(7) Associated Deficiency Diseases — ^V isual disturbances are probably very 
rare m uncomplicated benben, but in pnsoners of war nutntional polyneuritis was 
frequently associated with failing vision, photophobia and pallor of the ternp<>i^ 
halves of the optic discs Though undoubtedly nutritional in origin, there is oo 
salishctorv evidence that retrobulbar neuritis or optic atrophy is due to deficic^ 
m n, It IS ivcn apart from benbtrt in lactating women in japan, and in advanced 
ti-v- then. IS not infrequently deafness and ataxia as well This fully developed 
syndrome was. not uncommon m pnsoners of war in the Far Cast associated wi^ 
benben Oditr dcficicncv condmons which may occur m benben patients include 
scrotal dermatitis (anbonavmosis) night blindness (vitamin A defiaency). skin and 
mucous membrane l«ions due to nicoumc aad deficiency (pellagrous benben), and 
icu^ due to lack of vitamin C (ship’s benben) 

benben has to be diagnosed from cardiac failure, nephnt^ 
ntW ^ ^ ankylostomiasis, while the dry form has to be diffcrenwaicd 

»™nns post-diphthentic paralysis, tabes dorsalis 
ol^cuntia sttopli) T^e ilictctic history is important and multipls cas« 

I neuritis, tspccially ,t assoaated with tcdenia, should !iUy 3 js_suggest benban »» 
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should oliguria and cedema in a breast-fed baby. Vitamin is greatly decreased or 
practically absent from the urine in cases of beriberi, and this test (p. 457) may deter- 
mine the diagnosis in doubtful cases. Volhard’s diuresis test may also be helpful, 
since there is water retention in beriberi. 

Prognosis. — In acute beriberi with cardiac involvement, whether in adults or 
infants, the prognosis largely depends on the administration of large doses of cr)’stal- 
line vitamin Bj parenterally; this improves the cardio-vascular condition in “ wet ” 
beriberi, and is often a life-saving measure in acute fulminating beriberi with cardiac 
failure, provided it be given intravenously or intramuscularly in adequate dosage. 
If the patient sumves tlie first 2 weeks and an adequate maintenance dosage of Bj 
be continued, recovery ensues. In infants the disease tends to run a rapid course 
and shows a high mortality unless promptly treated. Tachycardia, cedema and con- 
gesti%’e heart failure not infrequently precede death. Chronic “ dry ” beriberi uith 
neurological manifestations follow’s much the same course as multiple peripheral 
neuritis from any cause, despite intensive Bj therapy. Recovery is slow and the 
condition persists for many months. In some cases muscular w’eakness is permanent 
or there may be persistent flaccid paralysis due to nerve cell degeneration. After 
improvement or recovery patients who return to their polished rice diet are liable to 
relapse and sooner or later die of the disease. 

Treatment.'— Prophylactic, — Prophylactic measures consist in providing a 
balanced dietary adequate in B,, i.e, 1 to 2 mg. daily. An allowance of 10 to 15 I.U. 
(international units) or 3*3 to 5*0 mlcrograms per 100 calories of food intake suffices 
for most purposes. Any cxindidon which increases the metabolic rate requires an 
increase in vitamin Dj. These include (1) a diet high in starch, sugar or alcohol, 
(2) fever and (3) hyperthyroidism. In institutions where polished rice or white 
bread is the main article of dietary, under-milled or parboiled rice and whole-wheal 
flour should be substituted. The addition of cooking soda to vegetables should be 
avoided, since boiling in the presence of alkali destroys Bj, though heat alone does 
not. The importation of milled rice to communities with beriberi should cease. 

Curative. — Rest and dietary are all-important factors in recovery, and the intro- 
duction of crj’stalline vitamin (aneurine hydrochloride ; thiamine hydrochloride) 
has revolutionised treatment in acute beriberi with cardiac involvement. 

Crystalline vitamin — In ordinary cases this drug is administered orally, but 
the iwttavewows route is indicated (\) in severe and fwlvniwating caidrac cases, (2) 
when there is reason to believe absorption is defective and (3) in liver diseas-j. The 
optimum oral dosage remains to be determined, but 5 to 10 mg. daily for mild cases 
and 20 mg. daily for moderately severe cases should prove adequate. In severe cases, 
especially those with cardiac features, 20 to 50 mg. should be given each day by the 
intravenous route for the first 2 weeks, followed by a similar dosage daily taken by 
the mouth. In fulminating cardiac cases 100 mg. may be immediately injected and 
tliis should be repeated until relief is obtained, after which the dose may be reduced. 

Careful nursing and absolute rest in bed are essential, and when there is right- 
sided cardiac failure venesection is of definite value. Small feeds containing Alarmite 
should be given 2-hourly. Subsequently a low carbohydrate diet rich in B complex 
and adequate in other ritamins is advisable. Yeast, Marmite, wheat germ, rice 
polishings, wholemeal flour, barley, oatmeal, liver, kidneys and other glandular organs 
scp’c as a satisfactory source of Bj. Orange and tomato juice and, where possible, 
milk, butter, eggs and cream should also be included in the dietary of such 
cases. 

In infantile beriberi the mother should rcccux ritamin Bi treatment, and artificial 
feeding substituted for natural feeding or a healthy wet-nurse employed. Vitamin Bj 
should be administered intramuscularly in adequate dosage, ana the 2-hourly feeds 
reinforced wdth Marmite. 

The efficacy of Bj in acute fulminating beriberi and its relative incfTcctivrncss in 
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the chronic polyneuric form suggests its main therapeutic effect is on the cardio- 
vascular system and not the penpheral nervous system. Where there is polyneunus 
rest is essential until the pulse is normal in all respects. Crystalline vitamin Bj may 
be given orally in addition to a well-balanced diet reinforced with Marmite, 
yeast, etc. Where the lower limbs are involved a cradle should be put over the feet, 
while splinting may be necessary to prevent muscular contracture. After the more 
acute symptoms have subsided massage and electrical treatment may help to rwtore 
the arculation and muscle tonus. If the patient has lost postural sensation in the Iowct 
limbs re-education may be necessary during convalescence; sometimes in chronic 
“ dry ” beriberi ataxia persists after recovery of muscular power. ^ , 

In all types of benberi it is most important to treat mtercurrent disease which 
is not infrequent. 


PELLAGRA 

Synonyms. — Mai de la Rosa ; Mai del Sole ; Maidismus ; Psilosis pigmentosa , 
Malattia della Miseria ; Asturian L<^rosy ; Alpine Scurvy. 

DeBnition.— Pellagra is a chronic rebpsing disease occurring especially m 
eaters, probably due to a deficiency in certain factors, especially those contained m 
the vitamin B, complex, i.e. riboflavin (Bj), pyridoxin (Bg or adermin) and nicotinx 
acid (B,). Clinically, it b characterised by buc«J and gastro-intestinal disturban^ 
psychical and nervous features, and a ^mmetrical eruption especially affecting ate® 
of skin exposed to the sun's rajs or to friction. , , . 

Aetiology .—Pellagra {pelle, the skin; agra, rough) prevails endemically m tn 
southern states of the U.S.A., lower Egyp^ Turkey, Roumania, the Balkans, 

Italy, and has been reported from India, China, Japan, parts of Africa, Mexico, 
Indian Islands and elsewhere. People of any race, age or sex ore susceptible, and^ 
malady is more common amongst the poorer classes. The incidence of the disc® 
is greater in the spring. It occurs particubrly amongst maze eaters, and in 
communities living on cereals containing a low protein content or protein of lo 
biological value. Following the work of Elvehjem on canine black tongue, nicotin 
acid (B,) and its amide have been found to clear up the early dermal changw an 
mucous membrane lesions in pellagra and to relieve many symptoms teferame t 
the central nervous system. Certain coenrymes contain nicotinic add amide («Var- 
burg and von Euler), and severely ill pcllagnns usually have a low coenzyme conteo 
in the blood (Vilter and Spies). It has been suggested than an interference 
general cellular metabolism may result from a deficiency of available 
enzj-mes. When infection or hyperthyroidism mcrease the oxidative activity of tn 
body and ^Yhcn the enzymes which faalitatc such activity arc w’anting owing to 
defidenew of their precursors, a defiaenty syndrome follows. Other factors m 
Bj complex, t e. riboflavin (Bj) and pyridoxin (B,), as well aa proteins, are also es^ 
tial in preventing pellagra and probably have a closely interrelated function 
pp. 457, 459). Sydenstricker suggesto that vitamm deficiency leads to changes m th® 
gastric mucosa, liver and central ncr\-ous system and that some unidentified 
present in normal gastnc and liver preparations may play an {Etiological rfile ; 
reports tliat the administration of normal gastnc juice often relieves the pelbgro^® 
syndrome, and that though gastnc mice from peUaerous patients contains Castle* 
minnsic factor, it is often lacking m this other factor, as well as HCl. Spora*f 
tots ot trae pellagra occur in alcoholics or are secondary to disease of the alimentiijy 
tract. -ITicy a^ from malabsoTitton of pellagra-preventing factors or from,*®; 
novrnv Presetted. Irrespective oLhether the dcvelopnient of pelb^ 

riwfcKofc 7?"™“ idiosyncrasies, organic di^ 

ind methoculf combination of these^ctors, the fesions, symp- 
toms and methods of treatment arc essentially the same (Spies). 
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Pathology. — Emaciation is marked and the internal organs, including the heart 
and spleen, are small and atrophic Skin lesions consist of an mitial erythema in- 
volvmg the superficial layers, terminating later in a true exfoliative or exudative 
dermatitis, associated with pigmentation Stomatitis and glossitis wth ulceration 
of the tongue, denudation of its epithelium and ultimate atrophy may ensue The 
jejunum is congested and atrophic, and small superfiaal ulcers involvmg the jejuno- 
ileum, colon and rectum are described The mesentenc glands may be enlarged 
Demonstrable pathological changes in the nervous system are general/ slight, but 
there may be a subacute combined degeneration of the cord mvolvmg the posterior 
and lateral tracts, and especially Clarke’s column (Wilson) Degeneration of the 
anterior-horn cells m the lumbar region, and subacute inflammation of the ganghon 
cells in the posterior roots are described, while Briauchi recorded meningeal thicken- 
ing and adhesions, atrophy of the cerebrum, and hydrops of the ventndes and sub- 
arachnoid space More than SO per cent of pellagnns show achlorhydna which is 
histamme-fast, but Castle’s mtnnaic factor appears to be secreted normally by the 
pylonc glands and megalocytic aniemia is rare The total white count is generally 
normal in uncomplicated cases, there is often a lymphocytosis, and some degree of 
secondary aniemia is common The cerebrospinal fluid exhibits no abnormality 
Symptoms. — ^The exact mcubation penod is unknown, and it should be realised 
that prodromal symptoms may recur over long periods before the classical oral or 
dermal features develop In this stage a definite history is most important in making 
a conect diagnosis Generally there is a lustory of having lived for a long penod on 
(1) maize or other cereals poor m protcm of high biological value, or (2) a diet high 
in fat and carbohydrate, and poor in proteins and vitamins, such articles os red meat, 
eggs, milk, fish, fresh vegetables and fruit being lacking 

Prodromal symptoms — These include anorexia, loss of weight and strength, 
dyspepsia, flatulence, vomiting, sensations of burning or discomfort m the epigastnum, 
constipation or diarrhcea, insomnia, headache, palpitation, vertigo, numbness, forget- 
fulness, nervousness, mental irritability and mental confusion Later, charactenstic 
m^ oU cment of skin, alimentary tract and nervous system may supervene, but all three 
systems arc not necessanly affected in any one pelhgnn, while the sequence and the 
seventy of the symptoms show considerable vanabon m individual cases 

Ahmcniary features — ^The glossitis and stomatitis which usually appear early m 
the disease arc diagnostic In the early stages the tip and sides of the tongue are red 
and swollen, later the whole organ becomes fiery red (beet tongue) and inflamed, 
with lateral indentations from the teeth Deep ulcers may develop on the sides and 
Up, while the dorsum becomes covered with a thick grey membrane, perhaps contain- 
ing Vincent’s organisms A similnr condition may involve the buccal mucous mem- 
bnne, palate, gums and the muco cutaneous surface of the lips Hot, spiced and 
acid foods merense the ptyalism and the burning sensations felt in the tongue, pharynx, 
(csophatpis and stomach Other symptoms include nausea, ^omlUng and abdominal 
discomfort, flatulence and distension, espeaally after food The bowels may act 
normally or be c\ en constipated in tlic early stages, persistent diarrhoea being char- 
acteristic only of the adranced cases In the latter the stools are non-fatty in type, 
diarrhcca occurs at all hours, and is often assoaated waih colicky pam and tenderness 
Sigmoidoscopy may reveal a proctitis Associated vaginitis and urethritis art not 
uncommon 

Sksn lesions — ^Their distribution ts on tlie back of the hands, « nsts ind forearms, 
die dorsum of the feet, llic face, neck, upper part of the chest, under the breasts and 
m the penneal region — m short, over those areas directly exposed to the sun’s rays 
or fnction Commencing as an erythema rcaembhng a severe sunburn, there is 
redness, swelling and tension of the skm, followed bv itching, burning and possibly 
bleb formauon, while later, a deeper dermatitis develops wiili desquamation and 
cifohaUon Pigmentation and tluckcnmg of the dermis result, but finally atrophy 
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supen-enes, the *in becoming 

features of pellagrous eruptions arc their a^lutes^ ry Angular storoatitB, 
SlsS'd de'^^aUti: ar^not infrequent and are manifestations of riboHavn. 

yrt».-The early menml ^ ^daXl— ^a^l ^ 
tional, include depression, of ’the body. Later these 

burning sensations invohmg the oTthe toneue, coarse tremort 

mental sj-mptoms are accompanied by ngidity, tremor of t ^ paralysis 

of the limbs and head, athctoid movement and crMP , whdo "“generally increasU 
of the extremities arc common. The reflexes which ^ The^aalt may be spasne 
later become decreased, and finally are often '"‘"fly.f Located bI delicienCT 
or ataxic, and cord involvement or penpheral neuntis d improperly treateil, 

may be factors In the production of the '^but fortunately 

insinlty often results. Retardation of gmivth occurs in children, nut 
neurological complications are not common m them. ... ^ definite attads 
The course of the disease is generally afebnle and charartensed by uen ^ 
alternating with remissions extending over many years unles p p 

'^"'Diagnosis.— In classical pellagra the E’“if ’d«. *“™*di 3 ^d Ac charart 
skin lesions make the diagnosis casy,_ but these ‘ ,i „ ^jLc prodromal 

established disease and it is the subclmicat cases or those *of dietary 

manifestations which are so important to recognise early. A reliable hlrtry^^ 
deficiency is important, and the rapid amelioration of gwt . . .pj,, urinary 

symptoms following nicotinic acid “I*’™' ’ av clinA Ih' 

tSt'for nicotinic acid excretion deyfaed bv Hams S sprue or 

diagnosis in doubtful cases. Atypical pellagra may be c difficulty, 

ergotism, while erythema multiforme and dennautis venenata may , .nd a 

'prognos!s.-In endemic pellagra if pauenu ««"' ,ei„, the 

maintenance diet adequate in vitamin B, complex and good biologira P . , d to 

mortality should be low. In die past, about 40 per “ faTonrable 

develop menial trouble, and many of these died m asylums. Fe •_ai event or 

sign, and in the absence of intcrcurrcnt disc^c occura ejthcr m ® , uy intense 

in the fulminating form known as typhoid pellagra, ^b>ch is , _y peUagra. 

prostration, tremor, muscular rigidity, convulsions and death. In under* 

the prognosis depends on rectification of a faulty diet and treatment ol tnc 
lying alimentary trouble. . , . « • . ju. red m»t. 

Treatment.— rROPHYLAcnc.— The addition to a pellagnns ° /it janniK. 

milk, eggs and sulrstances rich in viumm B, complex, brew cr a yeast ano 

Will prevent the disease. i^Vxvflrate 

CUR-VTIVT.— Rest in bed, a high calonc, nutritious diet low in xr-j,,. diet 

rich in protein, and foodstuffs containing viumm B, complex are d«>ra°‘X'.r,/o iuief. 
should include fresh mdk, lean scraped red meat, liver, canned salmon, ^cc 

fresh fruit and vegetables. Articles which have been found to ‘ Ite (30 

when given in large dosage include brewer’s yeast (75 to 100 \ .-d li«t 

to 60 g. dad)), wheat germ (250 to 300 g. daily), vcntriculm (200 6' , do»c< 

extract (75 to 100 g. dady). The discovery of the curative effects of • -d the 

of nicotmic sad on many of the manifestations of pellagra has tcs’olution 
treatment of the disease. Tlie drug » administered by the mouth, beiP? 

«nd in divided doses, the dady dosage ranging from 200 to 1000 mg.. MW •j.g 

fenerally effective. After 10 dav-s the dosage may be decreased. Hiuhtng, . jU 
*n 1 Itching, nausea, vomiting and colic may follow, especially if the drug ** ^rtivntf 
latre dmage on an empty stomach. Nicotinic add also stimulates gastric 
sad and secretion, and u lublc to tUai a mdd histamine-likc type of reaction. 
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mucous membrane lesions» including pellagrous glossitis, stomatitis, vaginitis, ure- 
thritis and proctitis, are healed and bowel function restored to normal, the early 
erythematous lesions are blanched, while the early and late mental relapse symptoms 
arc greatly benefited. The chronic sldn lesions, however, are not cured by nicotinic 
add therapy. Assodated symptoms of peripherd neuritis are not relieved by nicotinic 
add, but both pain and numbness disappear after daily injections of 50 to 100 mg. 
of crystalline vitamin Bj (Spies), 

Riboflavin is indicated if there is scrotal dermatitis, angular stomatitis or cheilosis ; 
the oral dosage is 5 to 15 mg. daily. No toxic effects have been described followng 
oral administration. 


NUTRITIONAL MACROCYTIC ANEMIA 

Synonyms. — ^Tropical Megalocytic Anaemia. Pemidous anaemia of Pregnancy. 

Definition . — A severe nutntional anaemia, megalocytic in type, especially affect- 
ing pregnant women in hot climates and responding spedficmly to liver extract, 
Marmite or folic acid therapy. Non-hjemolytic and haemolytic types are encountered. 

Etiology. — It is an unconditioned defiaency disease affecting both sexes, though 
it is specially common in women during the child-bearing period owing to the super- 
added nutntional demands of pre^ancy and lactation. It occurs mainly in the 
tropics and subtropics and is associated with poverty and a low calorie diet which 
U predominantly vegetarian and poor in good biologic protein. It has been reported 
from India, China, Africa, Macedonia, British Guiana and Puerto Rico. In Mace- 
donia it Is prevalent in the refugee population whose diet is poor in animal protein 
while in South India it occurs in rice eaters. A similar nutritional macrocytic anaimia 
can be produced experimentally in monkeys fed on the same sort of diet as human 
sufferers from the disease. It is now known that nutntional macrocytic ancemia is 
not due to lack of extrinsic factor as was suggested onginally by Castle. Probably 
it arises from deficiency of some other factor (Wills’ factor) associated with good 
biological protein and contained in autolysed yeast and crude liver but not m highly 
purified liver extract; it has not been identified vvitli any knowm constituent of 
complex. Possibly Wills’ factor is an actiNxitor or co-enzjTtie in an entyme system 
in wmeh Hver principle plays an important part (^VllIs). Its relationship, if any, to 
folic acid remains to be determined. 

Hwmoljxic nutritional macrocj-tic anaemia arises as a similar condition complicated 
' by chronic malaria; the spleen is greatly enlarged and frequently the liver also. 
Probably some of the abnormal red cells produced by megaloblastic erjxhropoiesis 
undergo hxmoljsis in the blood-stream; others are phagocjtosed by an irritated and 
hypertrophied rctlculo-cndothelial sj'stem resulting from repeated malaria infections. 
In these cases rcticulocjxosis is almost always present, hyperbiHrubinremia is char- 
acteristic and those cases in which intravascular hremoljsis is occurring jield a positive 
Schumm’s test due to the production of roetharmalbumin (Fairley). 

ratholow.~In tlie uncomplicated non-haimoljtic type the body is generally 
emaciated, lat is absent and the organs are pale and atrophic, the heart and liver 
especially being greatly reduced in size. Red marrow due to megaloblastic hwcrplasia 
fills tlic long bones but as in sprue the tibia may sometimes show both red ana aplastic 
marrow with a curious gelatinous appearance (Wills). Tlic picture is really one of 
pan-hxmopoictic dj-strophy with megaloblastic ctyihropoicsis vnth the production 
of Ehrlich’s polychromatic megaloblasts, disturbances of the myeloid scries with the 
production of macromjcloid cells, and abnormalities of the megakaryocytes. This 
IS reflected in the peripheral blood by the presence of megalocyxic anaemia, Icuco- 
penia and thrombotyxopenia. In the li.’rmolylic type the body is reasonably well 
nourished and bright-yellow* subcutaneous fat is present. The liver and spleen are 
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enlarged and there may be an enla^d heart wjth fatty degeneratton m the ra)o 
cardmm There is generalised hypertrophy and hyperacUvity of the tehculo enao- 
thchal cells which may contain malaria pigment and phagocytosed red cells nne 
haimosidcnn deposits m the parenchymal cells of the liver and spleen and a decrease 
of lymphoid tissue in the latter organ in which the Malpighian bodies have ois 
appeared Haimorrhages may be found in the skin, mucous membranes and serous 
membranes Panmyelopathy of the bone marrow is present Basophilic and poly 
chromatic megaloblasts are common but ripening sufficient to produce a really 
cytoplasm with a finely stippled primitive nucleus is not common The reucuio 
endothelium lining the marrow sinusoids is the ultimate source of erythrocytes, 
cytes and platelets and it is probable that both defective production of liver pnnap 
due to lack of Wills’ factor and malaria are exerting a deleterious influence on tn 
reticulo endothelium in the hiemolytic type of nutritional macrocytic ansmia 
Symptoms — ^In the uncomplicated non kannolyttc type the ^mptoms are 
tially those associated with a grave aniemia The patient often first seeks advice lo 
cardiac palpitations, giddiness, shortness of breath, weakness on walking and 
fatigue Sore tongue, anorexia, vomiting, flatulence, abdominal distension and dia 
tho:a may be complained of, and fever or cough may or may not be present k/ia 
rhma is variable and in some outbreaks is absent altogether If present it is 6^^^” ^ 
enteric in type, the stools being watery in consistency, brownish m colour and show g 
no excess of fat Physical examination generally reveals pale mucous membranes 
low blood pressure, a rapid pulse ana perhaps haimic cardiac murmurs 
frank congestive cardiac decompensation may ensue The blood jjj 

sembles that of pernicious ansmia with megalocytes and often nucleated red « 
present in the blood smears Red cell counts as low as 500 000 to 1,000,000 
cytes per emm may be found The colour index generally exceeds f:»a 

mean corpuscular volume is increased, and the Pncc-Jones curve shows a sww 
the right and an increased variability m mean corpuscular diameter 
are decreased, leucopenia is common, the reticulocytes are not increased, the 8«u 
bilirubin values are normal and the fractional test meals show that, unlike - 

anwmia, the oxyntic cells retain their power of secreting HCl after the 
of histamine Petechial haemorrhages m the skin and mucous membranes and si^ 
of mild neuritis are occasionally found but spinal cord involvement does not occu 
In the heemolyitc type of tropical macrocytic ansmia, certain features are 
added The spleen is enlarged and hard but not tender while assoaated enlargeme 
of the liver is not uncommon Petechial eruptions involving the skin epis^ 
bleeding gums or bleeding from other mucous membranes occur in about 25 p 
cent of cases, and are associated with thrombocytopenia An icteroid tinting o* ^ 
skm or conjunctiv® is not uncommon, while hyperbilirubinamia and dark 
stools arc characteristic findings The blood picture resembles m many 
the megalocytic ansmia already desenbed, but reticulocytosis is the rule, and ^'8^ 
spherocytosis may be found which is not the case in the non hremolytic type 
pcnia and thrombocytopenia are frequent findings ^ 

Apart from cardiac decompensation, the more common compbcations m both typ^ 
include uterine sepsis m the puerpenum, Bact eoh infections of the genito 
tract and respiratory infections In the hemolytic type the increased pressure o 
the diaphragrn exerted from below by the pregnant uterus and greatly enlarged sp]®*" 
caup ronsiderable respiratory embarrassment. Typical paroxysms of malanal fc'« 

at ims late sUge are rare and parasites are not demonstrable between attacks 

Diagnosis --An adequate hamiatologtcal investigation is essential in diagn® 
Ihe non-h®momic type has to be distinguished from other mcgalocytic 
n diflcrs from pcrniaous ansmia in that HCl is secreted in response to histami" 
injections and spinal cord complications are absent The atrophic, distended abdonitt^ 
pancics the marked loss of weight and the bulky pale fatty stools so charactenstJ<= 
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of tropical sprue are not observed m tropical macrocytic anosmia The hsmolytic 
type clinically resembles acholuric familyjaundice, but there is no family histoiy, the 
corpuscular fragility is not mcreased to hypotonic saline solutions, and the anemia is 
of an entirely different type m the two diseases 

Prognosis — Balfour estimated the death rate as 40 per cent before the mtro 
duction of liver therapy With modem treatment and in the absence of complications 
patients whose condition is diagnosed at a reasonably early stage should reco\er 
completely The non h'eraolytic type responds more readily to treatment than the 
hemolytic type 

Treatment — ^Prophylactic, — ^Pretention depends on the adoption of a well- 
balanced diet containing adequate amounts of protem of good biological value and 
vitamm complex. 

Curative — Uncomplicated cases of non hemolytic type generally respond to 
Marmite (Wills) m a dosage of 30 grammes daily, to lit er extract by tlie mouth equival- 
ent to 1 lb of fresh hver daily, or to daily mjections of 2 ml of injection of liter 
(Campolon type) Excellent results are also reported following the administration 
of folic aad 10 mg daily Maximal reticulocytosis develops about the seventh to 
ninth day, and provided treatment is maintained satisfactory blood regeneration 
follovis 

In the haimolytic vanety, or where complications exist, the an'cmia is frequently 
t ery refractory and even much larger daily doses of Marmite (60 grammes) or paren- 
teral li\ er extract (6 to 8 ml ) are by no means always satisfactory , m severely lU 
patients, it is often ndvTsable m addition to parenteral liver therapy to give repeated 
blood transfusions in order to tide the patient over the critical period before speafic 
therapy imtiates the htcmopoietic response. More recently it has been reported that 
the proteoljsed hver extract Hepamino (1 oz) and also folic aad (10 mg) daily 
efiat an excellent hsmopoictic response m refractore megaloblastic ansmias assoaated 
\Mth pregnancy (Davidson and Davis) Successful termmation of labour and the 
cessation of lactation decrease the nutritional demands on the bodj and may result 
in spontaneous cure, but it is important to remember that skilled medical and nursing 
attention during the puerpenum and the daily exammation of the patient for the 
onset of oimplications such as cardiac failure and pulmonary infections are very 
necessary Throughout treatment a nutritious diet containing meat, eggs, milk and 
foods nch m vitamm Bj complex is desirable 

N HA^uLTON Fairlei 


PROTEIN DEFICIENCY 

Since most cereal foods contain enough protem to supply most of the bodily 
needs u hen suffiaent caloncs are ingested, protem defiaency rarely results from dietetic 
insuffiaency without an accompanying defiat of calories Some of these proteins 
arc defiaent m some of the essential ammo acids and have been called second class 
proteins but it has been showm that a small addition of first class protem supplies 
adequate amounts of the«c missing ammo lads, so that the biological %alue or the 
mixture is high In certain areas where roots such as tapioca supply an appreciable 
portion of the total calonc intake, protein defiaency witnout catone deficiency may 
occur 

TEtiology and Pathogenesis ~In those parts of the world where food is gener- 
ally aNailablc in adequate quantities protein defiaency occurs mainly as a result of 
conditions which proent adequate food intake such as anorexia nervosa or obstruc 
tions of the ctsophagus, or which interfere with absorption Abnormalities of the 
digestive organs, such as idiopathic steatorrhon chrome pancrcautis and the results 
of a vanety of surgical mutilationa may all result in protem defiaency, and may 



deficiency diseases 

such as the nephrotic syndrome may result m protein abnormalitie , ^ 

Stoent %ure from tLt of ,m= defiderrey. Durmg 

of rrauma in rrcll-fed subjeda, there Bn 

resultant loss of nitrogen ; this is very difllOTlt to prevent and 

*e protein Intake Is much above normal.^ It s«.ns to be part of the bod y rea 

vhlch occurs as a result of trauma and ts probably In addi- 

adrenal cortex. In extensive bums the situation ** of nrotein in seepage 

tion to the loss just described, there is a considerable direct loss of protein m v 

Symptoms*an?Slgns.— It la difficult to separate the symptoms “!* 
dcficLt^otcln intake from that of aemi-starvatlon, .Un'*= d^tc s^a ' n, 
ketosis is prominent and hunger after a day or Wo is f p« 

nutrition w not associated with ketosis (provided about o feature of the 

day are ingested), and hunger and thoughts of food arc a , wasting b 

mental male-up; for all etse there is apathy and deoression Muscle ^ 

^cTy evident and this is associated whh weakness and, most strikingly, b 

lack of endurance. .... . , «ort Mamina' 

Bradycardia, hypotension, a smalt heart and slight anminia also ®ccur 
tion of the serum proteins may reveal them to be low, a , metabohe 

not always present, even in the presence of famine cedema. ine , ^.-tion 
rate is also louered but this is more apparent than real, because m u 
there is a high extracellular fluid volume relative to total body «}jcrn- 

it does seem that there is a slight reduction In the metabolic J_._ j-mje of 

selves. More striking, however, is the decrease in the overaU daily expenon 
energy which may be only about half that of the normally without 

about 30 per cent, of the lean body*weight is the maximum which can oc 

Treatment.— Where the deficiency is the result of sorne 
this must, of course, be corrected. Where the deficiency has resulted sirnp»y 
lack of adequate food it is advisable to increase the amount of food l,ive 

cases of congestive heart failure have occurred when large amounts ot j-puaK 
been giv cn to semi-starved individuals. The main necessity is to *'^PP‘y ^ nt least 
calorics, about 3000 to 3500 being the level ultimately to be achieved, “Vu^it 
300 of them in the form of protein. There is a rapid return to normal weigm. 
may take as long as a year before full functional normality is attained. 

George A. Smart. 
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jEtiology — K-^\a$hiorkor 3S generally considered to be the result of se\ere protein 
deficiencj, usually ansmg from the intake of a diet lo\\ in protein and high m carbo 
hjdrate Although the patliogenesis of the syndrome is not understood it has been 
suggested that on the vshole §ie organs and tissues affected first and most severel) 
are those wth the highest turnover of protein, * e , the gut, mucosa, liver and pancreas 
(Waterloo) Secondary deficienaes of individual vitamins maj develop Manj cases 
are complicated by the effects of malma, helminth mfestations (especially hook- 
worm) and severe bactenal infections These complications are not considered to 
be direct letiological factors, although they may considerablj modify the cUnical 
picture The syndrome occurs in their absence 

Pathology — ^The cedema is sometimes said to be assoaated with the low serum 
albumin content, but there is no obvious direct relationship There is some evidence 
of salt retention 

Changes m the skm vary enormouslj from patient to pitient Patchy change 
m pigmentation commonly occurs, which is often mdistinguishable from that ansmg 
from genetic factors There may be scattered areas of both h}’per- and hypo pigmen 
tation AMiere dermatoses are present the histological changes resemble those 
descnbed in deficienaes of the particular vitamins concerned 

Changes occur in the texture and pigmentation of the hair In the latter case, 
the custom has been to refer to ” depigmentation *’ but smce there appears to be 
qualitative as well as quantitative change, the term “ dj'spigmentation *’ is used 
here 

The Livtr — ^P ost mortem exammation and biopsy commonly reveal fatt> de 
generation and mfiltration, first seen in the periphery of the lobules The cells of 
the whole lobule may be involved During successful treatment the fattj changes 
hav e been seen to regress Various degrees of fibrosis and sometimes gross cirrhosis 
maj be seen, espeaally m patients who have had the sjmdrome for some time These 
changes are believed to be late dev'clopmcnts of the same process which results m 
the earlier fatty changes, t e , the essential protem dcficiencv 

The Pancreas — Degenerative changes have been descnbed, varying from atrophj 
of the acmar cells with diminution in content of granules to h)*ahne changes dilated 
tubules and penacinar, penlobular and sometimes penductal fibrosis In advanced 
cases large areas of aonar tissue maj be replaced by fibrous tissue The islets may 
also be affected 

Considerable attention has been paid recently to these pancreatic changes It 
has been suggested that they may be the essential pathological lesions responsible 
for the development of the sjmdrorae, including the fatty changes m the liver Exam- 
ination of the duodenal contents in severe cases has revealed reduction m amounts 
of amjlase, trypsin and hpase, normal quantities bemg restored after successful 
treatment 

Other Tissues — ^Atrophic changes m the sahvxirj glands have been descnbed 
Muscular atrophy is often considerable, although it may be masked clinically by 
tEclema Some workers have reported atrophic changes in the intestinal wall Lesions 
of the kidncj’S occur m some cases, the most sinking features of which are glomerular 
h}alini<iation and pencapsular fibrosis 

SjTnptoms and Signs — ^Ihe syndrome compnscs some combination of the 
following features (i) retarded growth, espeaally evadent dunng late breast feeding 
and weaning, (u) muscular wasting and a:dema, (ui) alterations in skm and hair 
pigmentation and in hair texture Vanous fonns of nutntional dermatoses maj occur 
but are not invanably present Biopsy or necropsy reveals the liver clianges descnbed 
above, these are presumed to be present in some form m all cases Moxtalit) is 
high m untreated cases 

The sjiTidrome is most easily descnbed as it occurs in the infant. Trovvcll draws 
a striking picture of the mother “unwrapping a miserable imp who immediately 
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RHzzles and cries and avoids the light The child is apathetic, rarely resists ewmina 
tion and tends to stay %vhere it is put instead of wandering off like a hcaltny cnua 

The state of the child 13 one of “ peevish mental apathy ” . 

It 13 retarded for its age in both weight and stature It may not, 
emaciated since the subcutaneous fat is often considerable and the prevailing 
may give a superficial appearance of good nutation The essential muscular n-asting 
may become obvious only as the osdema subsides dunng treatment It is pronuoe 
m the occasional case m which the oedema is minimal , . 

Changes in the texture and colour of the hair occur in all races, hut are j 

best seen in the African in whom the black curly coarse wool may be replace y 
reddish grey or white straighter silky hair, sometimes over the whole head, Bometim 
only over the temples and vertex Dyspigmentation may occur without change 
texture ^ - 

In the original descnptiott of kwashiorkor, dermatosis was present “ 
generally agreed that dermatoses, although extremely common arc not nece^aruy 
an essential part of the clinical pattern The commonest skin change is one oi 
mentation, which may occur without apparent change in skin texture In 
cases the development of hjpo or hyper-pigmentation probably represents 
initial change m the development of more serious skin lesions The 
form of the latter appears on areas exposed to irritation such as the napkm a^ 
the back the buttocks thighs etc The areas usually affected in pellagra, sticn 
the hands and face, escape , j 

Early lesions are described by Trowell as “ sharply defined black 
patches which rapidly enlarge ” The affected hyper-pigmentcd sl^ ^^^half 
dr) , cracks, scales and peels off, sometimes m “ large enamel paint ’ plaqn«» ”, 
an inch or more across The area beneath is depigmenled and is easily 
and infected especially m the “ napkm area * The general picture has been 
“ crackled ” or * cra^y pavement ’ skin Many cases show an almost 
scaling dermatosis which la often particularly prominent m the lower legs 
forms of skm change include the so called elephant skin the skin being *"*^*®« 
fissured and either hyper pigmented or often unchanged in pigmentation ouu 
chances assoaated with secondary infection and ulceration m the pelvic 
also been desenbed The black scaling peeling dermatosis is easily recognised ^ 
Its association with the kwashiorkor syndrome is generally accepted On the o* 
hand the origin of some of the other skin changes mentioned is often 
decide and factors such as exposure, and particularly onchocercal and other s 
infections must be carefully excluded as far as possible before accepting such 1*^^° 
as related to the malnutrition syndrome The skin lesions respond well to treatine 
Most patients are obviously cedematous The cedema is characteristically ^ , 
and easily pitted It is most obvious in the legs and extends into the geniw» ^ 
thighs and sometimes the buttocks The arms especially the forearms arc 0‘ 
in\ol\cd Oedema of the face especially around the eyes and nose is common 
Most infants with kwashiorkor arc notably pot bellied, a feature which ‘S on 
exaggerated by the way they sit upnght, with their legs bent in front of them Tn«^ 
ma> be some cedema of the belly wall and evidence of free fluid m the 
cavity The liver 15 nearly always palpable The firm edge may be felt an inch 
more below the costal margin , there is usually no tenderness 

Castro mtcsunal disorders arc common Most patients suffer from indigcs“°“ 
and diarrhtw is lerv common the infant passing numerous semi liquid or jelloW«J 
stools containing undigested food There maj be some steatorrheea, with the passag* 
ol bulky soft ofJensivc stools also ointaining undigested food 

' anous signs of Mtamin dcfiaencies arc common Cheilosis angular or gene 
« OT.tius clungM in the eye, including Bitot s spot, and tccrophthalmia nai « 
pteiciit Photoplioliia IS common <■ r 
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grizzles and cries and avoids the light **. The child is apathetic, rarely resists 
rion and tends to stay where it is put instead of wandering off like a healthy cniio. 
The state of the child is one of “ peerish mental apathy . , 

It is retarded for its age in both weight and stature. It may not, however, loot 
emaciated since the subcutaneous fat is often considerable and the prevailing cdenu 
may give a superficial appearance of good nutrition. The essential musi^ar wa^g 
may become obvious only as the cedema subsides during treatment. It is prominent 
in the occasional case in which the adema is minimal. , . 

Changes in the teiture and colour of the hair occur in all races, but are 
best seen in the African, in whom the black curly coarse wool may be replaced oj 
reddish, grey or white straighter silky hair, sometimes over the whole head, si^etinie 
only o\cr the temples and vertex. Dyspigmentation may occur without change in 
texture. , 

In the original description of kwashiorkor, dermatosis was present. It is 
generally agreed that dermatoses, although extremely common, arc not necessarily 
an essential part of the clinical pattern. The commonest skin change is one of pig* 
mentation, which may occur without apparent change in skin texture. In 
cases the development of hypo- or hypcr-pigmcntation probably represents tn 
initial change in the development of more senous skin lesions. The conmiones 
form of the latter appears on areas exposed to irritation, such as the napkin ar^ 
the back, the buttocks, thighs, etc. The areas usually affected in pellagra, such 
the hands and face, escape. . , . 

Early lesions are described by Trowell as " sharply defined black varnish^ 
patches , . . which rapidly enlarge The affected hyper-pigmented skin ^ecomo 
dry, cracks, scales and peels off, sometimes in “ large enamel-paint ” plaques, 
an inch or more across. The area beneath is d^igmenled, and is easily 
and infected, especially in the “ napkin area The general picture has been 
“ crackled ” or crazy pavement ” skin. Many cases show an almost univers^ 
scaling dermatosis which is often particularly prominent in the lower Icgs.^ 
forms of skin change include the so-cdled elephant skin, the skin being 
fissured and cither hypcr-pIgmentcd or often unchanged in pigmentation. 
chwees associated with secondary infection and uJccration in the pelvic region hai 
also been described. The black scaling peeling dermatosis is easily recognised ^ 
its association with the kwashiorkor syndrome is generally accepted. On the y" 
hand, the origin of some of the other skm changes mentioned is often 
decide and factors such as exposure, and particularly onchocercal and other swn 
infections must be carefully excluded as far as possible before accepring such Jesioo 
as related to the malnutrition syndrome. The skin lesions respond well to treawen 

Most patients are obviously redematous. The adema is characteristically 
and easily pitted. It is most obvious in the legs and extends into die genitals ^ 
thighs and someumes the buttocks. The anns, cspeaally the foreamts, arc 

involved. Oedema of the face especially around the eyes and nose is common. 

Most infants with kwashiorkor are notably pot-belhed, a feature which 
exaggerated by the way they sit upnght. with their legs bent in front of them. / he^ 
may be some cedema of the belly wall and evidence of free fluid in the p€ntonf=“ 
cavity. 'Hie liver is nearly always palpable. The firm edge may be felt an inch o' 
mom below the costal margin 5 there ts usually no tenderness. 

Gastro-mtcsunal disorders arc common. Most pauents suffer from indigcsuo;^ 
*nd diarrhem a very common, (he infant passing numerous semi-hquid or j-eUoif^ 
stool, containing und.gMied food. There may be some steatorrhost, with the 
ot buuy soft ofTcnnve stools, alv> containing undigested food. 

of viUmin defiacncies arc common. Cheilosis, angular or gc” ^ 
itins, rinngM m the eyes, induding Illtofs spots and xerophthalmia may 
fweni. rhotopl.obU is common. 
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Anreraia is present in some degree, probably in all cases. Where there are no 
parasitic infections, the aniemia is mild and orthochromic. Ankylostomiasis, malaria 
and scWstosomiasis dU affect the final blood picture. The red cell count commonly 
lies between 2-5 and 3*5 million cells per c.mm. The cells are usually orthochromic. 
Where there is iron deficiency, for example, in the presence of heavy ankydostoma 
infestation, they may be hypochromic. In severe cases there may be some macro- 
cytosis, probably due to the presence of reticulocytes. Megaloblasts are not present. 
The bone marrow response is normoblastic. 

Serum albumin is low. This is regarded as a reflection of liver dysfunction. The 
globulins may or may not be increased. 

The blood chemistry varies with the condition of the patient. Both chloride 
and fixed base may be reduced. 

Liver biopsy ^vill reveal the fatty or fibrotic changes described above depending 
on the stage of the syndrome and the length of its duration. 

Course. — The development of the tmtreated case is steadily retrograde. The 
child becomes increasingly dull and apathetic ; the retardation of growth continues ; 
the gastro-intestinal symptoms, cedema and skin and hair changes progress, and \'arious 
signs of ■ritamin and other deficiencies develop. There is a very high mortality in 
imtreated cases. Nevertheless, the response to treatment is good in the vast majority 
unless the syndrome has progressed too far before treatment is commenced. 

Diagnosis. — ^The combination of retarded growth, especially in infants during 
weaning or post-weaning, alterations in skin and hair pigmentation and cedema, 
usually wth some grade of dermatosis establishes the clinical diagnosis. Biopsy of 
the liver revealing fatty or fibrotic changes confirms iL 

According to some authorities a pre-cedematous stage of the syrndrome exists, 
but the general view seems to be that diagnosb of kwashiorkor should be confined 
to the cedematous stage. Some workers are critical of clinical diagnosis in the absence 
of evidence obtained by liver biopsy. Dermatosis and vi tamin deficiency signs are 
not essential for the diagnosis. Signs of deficiency of a particular vi tamin , for ex- 
ample A or B, are often very common complicating factors of the syndrome in a 
particular area and account for some of the wide variation of clinical patterns desenbed. 

Where the diagnosis is being made in groups of children, it is strengthened by 
heavy mortality amongst untreated cases. 

Prognosis. — Prognosis b bad in the untreated case. Mortality ranges from 30 
to 40 per «nt. and occasionally even higher. Many infants will die within a day or 
two of being first examined and placed on treatment. Once treatment has been 
successfully started, howev'cr, the prognosis rapidly improves. Mortality in properly 
treated cases should be less than 5 per cent. 

Treatment must be continued over a long period and be carefully supervised, 
otherwise relapses arc common. 

Milder untreated syrndromes in children may progress into adult life as a state 
of subnutrition in whi(i one or more of the essential features of kwashiorkor may be 
emphasised. 

Treatment. — ^To be effective treatment must be carefully controlled. It consists 
essentially of restoring tlie nutrition balance and dealing with concomitant parasitic 
or other infections. 

Advanced cases require intravenous protein hydrolysates or serum. Severely ill 
I infants should be given 100 ml. human plasma daily for the first 10 day’s. Tlie 
i intravenous route is preferable, but if thb is impossible the serum may be given into 
i the bone marrow or subcutaneously. 

( Patients who can be treated or^Iy should be given frequent small meals through- 
j out the day. The diet should be high in protein and low in fat. Most cases tolerate 
/ fat extremely badly. Milk is the most satisfactory diet- Skim milk or lactic aad 
j milk seems to produce the best results. The average case in infants should be given 
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at least 1 pint, and if possible 2 pints, of skim milk daily to begin wth. If the cMi 
refuses rrulk at the beginning of treatment it should be coaxed to accept it, Md, i 
necessary, food should be withheld for a few hours until it does. Powdered miii 
(not reconstituted) may be given several times a day by spoon in addition, to inaeas 
the protein intake. 

A good mixed diet is gradually substituted for milk as the patient impro%es, aw 
may replace the milk after several weeks. _ . , 

Vitamins, if introduced, should be given in the form of cod-liver oil or vegetaW 
extracts. Purified vitamins are seldom necessary and may be harmful. 

It may be necessary to give iron. Very anamic cases require immediate traos 
fusion. A small transfusion often helps the progress of even moderately ananii' 
patients. Where there has been severe loss of fluid and salt from dtarrhcea afli 
vomiting, parenteral administration of isotonic saline or glucose saline may Dt 
required. , , . 

Parasitic infections should be diligently sought out and treated. Batterial mftc* 
tions, even when they appear trivial, should be treated, if possible, with antibioti^ 
Malaria should be treated immediately. Quinine and sulphonamides should be 
sparingly, however, in the early stages. Synthetic antimalarials are preferred. 
workers advocate small daily doses of proguanil in any case in endemic areas, e 
when malaria parasites are not seen. . . 

The treatment of helminth infections, which tends to be toxic, should be deferr 
until the patient is regarded as strong enough. 

The usual lipotrophic factors 8u5i as methionine are not in themselves of 
appreaable benefit m dealing with the fatty liver lesion. 


Brian MAEORArni. 
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DISEASES OF THE ENDOCRINE GLANDS 
DISEASES OF THE PITUITARY GLAND 

Apart from its own special functions, the pituitary gland has a stimulating trophiP 
effect on most of the other ductless glands, which latter tend to atrophy after removal 
of the pituitary gland (hypophysectomy). The influence, however, is reciprocal and 
hyper- or hj'posecretion of the other endocrine glands influences the activity of the 
pituitary. The hypothalamus, on either side of the third ventricle, contains many 
nerve nuclei which are connected with the posterior pituitary gland. The anterior 
pituitary receives hypothalamic chemical stimuli by vascular channels. 

The posterior lobe secretes two hormones, pitressin and ojcytocin. The former 
has a vaso-pressor action, is anti-diuretic and produces an increased urinary excretioit 
of chloride. The latter, oxytocin, produces contraction of the pregnant uterus. Th^ 
pars intermedia secretes the raelanophore expanding hormone. 

The anterior pituitary gland appears to secrete 10 or more hormones, but it i^ 
uncertain whether they are all distinct chemical substances. It has been postulated 
that one hormone may have different actions under varying physiologic^ circum-- 
stances. Description is facilitated by assuming the existence of separate hormones : 

1. Growth or somatotrophic hormone. 

2. Lactogenic hormone. This initiates and maintains mammary secretion* 

Experimental evidence also suggests tlie existence of a raammogenic hor- 
mone, which produces development of mammary acini and ducts even in 
the absence of ovaries. 

3. Thyrotrophic hormone (thjTotrophin). This produces (c) hyperplasia of the 

th^Toid gland and hypersecretion of thyroxine ; and (o) exophthalmos, even 
after thyroidectomy. 

4. Gonadotrophic hormone (gonadotrophin). This factor has been chemically 

separated into two components. Prolan A and Prolan B, which under certain 
conditions produce different gonadotrophic reactions. Thus, Prolan A 
stimulates development of the Graafian follicles and of the spermatic 
tubules; whereas Prolan B produces luteinisation of mature folhcles, or 
of the theca of immature follides, and hyperplasia of the interstitial cells 
of the testis. 

5. Diabetogenic complex. Pituitary extracts produce hyperglycemia, glycosuria 

and ketonuria in some spedes of animals, intact or partially depancreatised. 
The complex has two defimte components — (a) adrenocorticotrophic (see 
below), and (6) somatotropluc. F. G. Young has showm that pure growth 
homone (somatotrophic) is powerfullj' diabetogenic in animals and tliat its 
action is independent of the adrenal glands. There may be a third factor 
in the diabetogenic complex, not as jet chemically separated. 

6. Insulotrophic hormone. The evidence for this is suggestive rather than con- 

dusi\ c. It may be an initial or inherent action of growth hormone in certain 
spedes under appropriate conditions. 

7. Adrenocorticotrophic hormone (corticotrophin, A.C.T.H.). This is measured 

by restriction of adrenal cortex size and weight or by decrease of ascorbic 

4*3 
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acid content of adrenal cortex, both tests carried out in the hypophwec^m* 
ised animal. It stimulates increased secretion both of androgens and 8^ 
corticoids by the adrenal cortex and there may be two corresponding vf^ 
of the hormone. The glucocortioiids or ll-oxysteroids are diabetog 
and ketogenic. 


ACROMEGALY 

Definition. — Acromegaly is a condition due to a hypersecretion of the 8^'^ 
hormone of the anterior pituitary gland. It is characterised by ° 

hands and feet, and of the bones and cutaneous tissues of the face, and of the tno 
and abdominal viscera. It is frequently superimposed on gigantism. . . ^ 

Etiology. — ^The disease occurs at any age but usually before 40, and in 
sexes. There is a mild familial type- The immediate cause is an excessive secre 
of the g^o^vth hormone. ^ u ' ohil 

Pathology. — ^The primary lesion is an adenoma, or hyperplasia, of the ^ 

cells. Secondary enlargement of the adrenal cortex and the thyroid are often pris 
The testes and ovaries are usually atrophic in the later stages. The 
pancreas may be hyperplastic in the initial phases, and later undergo atrophy. D 
lymphoid hyperplasia is frequent. AH the viscera are enlarged. ^ 

Symptoms.— The patient may first seek advice because of increasing size 
hands and feet, or of a blunting and distortion of facial features, or visual 
due to a pituitary tumour. The latter is associated with optic atrophy, 
hemianopia, progressive loss of vision and severe headaches. Ocular palsies / 
result from pressure on the third, fourth or sixth nerve. , . -a. 

The enlargement of the extremities is partly due to bony enlargement 
ening, but there is also overgrowth of the soft tissue. The vault of the skull J 
be somewhat thickened, but considerable bony overgrowth is more common m ^ 
base of the skull and in the facial bones. The overgrowth of the lower 
prognathism and spreading of the teeth. The vertebra undergo changes, and 
and scoliosis are common. The soft tissues of the face, nose and lips undergo hyP^ 
trophy, ^\hich together with the bony changes, may transform the facial ®PP®^[*°qJ 
The skin and subcutaneous tissue are thickened, and the sebaceous and 
glands hypertrophied, producing a greasy perspiring skin. The hair too is tiiic* 
greasy, and may be abundant over the trunk- Enlargement of the tongue ^ 
difficulty in articulation, and enlargement of the larynx produces a deep 


13 enlarged, but hypertension or hypotension may occur. 

Complications and Scquelx.— (1) Sex Function. Impotence in the malCt 
amcnonhcea m the female, arc common complications, caused by de$tructi% e 
ment of the eosinophil cells on the gonadotrophic basophil rxlls. (2) Thyroi^ 
non-toxic colloid goitre, sometimes nodular, is found more frequently than a nyp“ 
plasuc goitre with thyrotoxicosis, and this fact throws doubt on the thyro^^fX 
migin of thjTOtoxicosis. Myxesdema may develop in the later stages. (3) ^ .js 
Thej arc frequently enlarged and contain adenomata. This enlargement 
Eiimulation by the adrcnocorticotrophic hormone. Hirsutism results in both f" 
Diabetes Mellitus. This disorder is present in a smalt proportion of 
but some degree of intermittent or chronic hjpcrglvcamja with glycosuria, m « 
absence of diabetic symptoms, may be detected in some 50 per cent. It ^ (i) 
attributed botii to the somatotrophic and the adrcnocorticotrophic hormones. W 
.Mental Changes. Depression, imtabiUty, negativism, melancholia, mania 
cclustonal insanity are possible compheations. 
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Diagnosis. — ^The increase in size of hands and feet, and thickening and blunting 
of the facia] features, -with prognathism, makes diagnosis easy, especially if gigantism 
is already present. Osteitis deformans is a bony disorder which distorts the vault 
of the skull and does not often affect the facial bones. In acromegaly, radiographic 
examination may reveal an enlargement of the sella turcica, which if associated with 
opdc atrophy or bitemporal hemianopia, indicates a pituitary tumour. A raised 
serum phosphorus is indicative of active acromegaly. The urine may show’ raised 
values for adrenal glucocorticoids and 17-ketosteroids. 

Prognosis. — ^The course is gradually progressive, with intermittent phases of 
apparent arrest of the pituitary hyperfunction. These phases may be prolonged over 
many years. As myxcedema may follow exophthalmic goitre, so hyperactivity of the 
pituitary may be succeeded by hypoactivity with secondary hypofunction of the 
th}Toid and adrenal glands. 

Treatment. — If there is progressive involvement of the optic nerves, wth danger 
of complete blindness, the treatment is surgical removal of the pituitary tumour. 
Otherwise irradiation of the pituitary region should be tried first, and relief results 
in some 50 per cent. The initial dose should be on the small side to guard against 
secondary hj’popituitarism. Testosterone and cestradiol in large doses have some 
influence in depressing pituitary overactivity. Complications such as thjTOtoxicosis, 
myxcedema, impotence and amenorrheea are treated appropriately. True diabetes 
mellitus wUl need dietetic regulation and insulin, but symptomless glycosuria can be 
ignored. 

GIGANTISM 

This is due to excessive secretion of the pituitary groivth hormone before the 
epiphyses have united. It may be followed by acromegmy. Muscles and bones are 
usually strong in pituitary gigantism, and weak in eunuchoidism, excessive height 
being due to delayed epiphj’seal closure. Adolescent gigantism with mild acromegaly 
in males, however, may be associated with delayed puberty, gynacomastia, cielayed 
cpiphj’scal closure and absence of musede strength. 

The treatment of pathological gigantism is the same as for acromegaly, namely, 
irradiation of the pituitary gland, or surgical removal of a pituitary neoplasm. In- 
hibition of pituitary activity by large doses of testosterone, or cestradiol, may be of 
some benefit. 

■ INFANTILISM 

Synonym. — ^Levi-Lordne Sjudrome. 

Definition. — Infantilism consists of a retardation of somatic growth and sexual 
development w’ith failure to attain adult dimensions and sexual characteristics. The 
term was first used by Loraine in 1871 in connection wdth a case of infantilism associ- 
atecl W'itli thbcrculosis. It was later applied by Levi (1908) to hjpopituitarism 
beginning id chHdhood. Brissaud extended the term to indude infantilism associated 
with h>poth^idism (Brissaud’s syndrome), but this is a more complicated and less 
W’ell-denned^ftorder. 

^tiologi^nnd Pathology. — Usually in life there is no gross lesion and necropsies 
are rare,>linc» the uncomplicated condition is not incompatible with good health. 
Experiment’ and biological eridence indicates a deficiency of pituitary eosinophil 
cells (growth hormone), and of basophil cells (gonadotrophic). Occasionally a third 
ventricle tumoor, or pituitary craniopharyngioma, or chromophobe adenoma may 
be the cause. Tuberculosis, congenital or rheumatic heart disease, coeliac disease 
or any chronic childhood illness may be the cause of infantilism. 

Symptoms.- — In childhood, the patient is perfectly formed but somatic growth 
is much below the usual rate. Development of the primary’ and secondary’ sexual 
characteristics at puberty docs not occur, and the genital organs remain infantile 
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throughout adult hfe The condrDon. h™«cr. .s^not aMuK,^^ S «mam'®opS 


n. however, is noi auwmvt., - 


ah. and hart are of smooth 
Procnosis — This depends upon the time at Health 

^“V-noSluSn? »-= ■>' 

?ven c 7 use nitrogen retention This is a paradox, as yet ^=f_S'Suscular 
steronc, 25 mg daily hy mouth, produces nitrogen retention with sheleml “ ™f 
gZ* In the feUe or in V-S children “c*yl androstened ol s preW__ 
Lee Its androgenic effect is far less than that of methyl to a less 

now known to be chondtotrophic in Ac >W°P>'y®ccto'n.sedZ. ^ 
degree than growth hormone, but this may justify its *c'!P '“2 j^lopment. 
selected cases Gonadotrophins and cestrogens will stimulate sexual develop 


DWARFISM 

Definition,— A condition of subnormal height well below ’’’= "°'?^.r'Sent, 
It 18 the opposite of gigantism Although no other abnormality >^®y ? 

tL use of tSe term li ilso extended to include a variety of conditions, of wm 
deficient height is only one feature j c nf nituitary 

iEtiology and Pathology —The essential feature is a defiaeni^ o p^ 
eosinophil cells and of their growth promoting hormone The “"“it 
comparable to that found in a strain of congenital dwarfed mice, in which tnc ow ^ 
and deficiency of eosinophil cells follows a Mendelian recessive B'"C“c,“.„,„ctiie 

i 1 nv.e~,o,««,xiiir iT» meum mtnitarv nr Other mtracramal oCsw , 


ism since corusone inhibits cartilage proiiierauon in gex^i jjaa-wv . . ^^55 
initial acceleration of growth, but the ultimate height is usually subnormal 


of premature union of the epiphyses „.tardatioo 

Symptoms —In uncomplicated cases there are no features other than jj-jes 
of growth In some patients, especully girls, there is premature union ot ep p 
at puberty, « ^ 12 years of age If, on the other hand, sexual development is 
the condition is that of infantilism (see above) In Frohheh s syndrome, ® r^jja, 
IS an essential feature Dwarfism may also be a feature of Simmonos s , ^ 

• C *Ui> .s vItvo *r\ 1 rvrrnninnttiarvnmnma rommcnCiniZ in Cnl> .nnl 


if the condition is due to a pituitary craniopharyngioma commencing in cn 
' prematurely old) is a name given by Hastings Guforo 


Progena (meaning ptvnwiuict}' «iu| la « ttauiw ^,>1.11 uj ^ — , a-anciatr^* 

to a rare condition comparable to Sunmonds s cachexia in childhood, and as , 
with an old, wizened countenance, infantile sex organs, dwarfism, alopcaa, 
of breasts and a parchment like slun The condition is probably of piWitarv 
but its exact patnology is uncertain Ovarian agenesis (Turners syndrome) ^ 
to a congenital absence, or failure of maturation, of rudimentary ovanes, b 
assoaated dwarfism is due to a pituitary defect. Webbed neck, cubitus 
other congenital stigmata may also be found in this condition Unnary gonadotr p 
arc present in excess 
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S1MM0NDS*S BISBASE 

Diagnosis.— With simple failure of growth, or in infantilism, the relative pro- 
portion of arms, legs and trunk may be norma! Non cndocnne causes of dtvarfism 
are nckets, renal nckets, fragilitas ossium, cceltac disease, pancreatic disease, von 
Gierke’s glj cogen disorder, vitamin defiaency, cardiac disease and achondroplasia 
In achondroplasia a familial condition of defective endochondral ossification, the 
arms and legs are short compared with the body (human dachshund) 

Prognosis — ^Where the epiph\’ses are unumted, and treatment is started early 
with a potent growth hormone preparation, the prognosis is fair, but the response is 
sometimes poor 

Treatment — As m infantilism, vtde supra 


SIMMONDS’S DISEASE 

Synonyms — Pituitary Cachexia , Hypopituitarism , Panhypopituitansm , 

Sheehan-Simmonds s Disease 

Definition — ^A disorder due to destruction or atrophy of the anterior pituitary 
gland, and manifested bj cachexia, anorexia, subnormal metabolism and hypogonadism. 

.Etiology. — ^The disease is more common m women since the commonest cause 
is atrophy of the antenor pituitary resulting from a local vascular lesion dunng the 
puerpenum Multipart are especially prone It may, however, occur at anj age 
and m either sex associated w ith a pituitary or parapituitary tumour 

Pathology. — Simmonds’s original case showed atrophj and fibrosis of the antenor 
pituitary gland as a result of an embolus in the mam artery m a fatal case of puerperal 
lever The vascular lesion is, howeier, more commonlj thrombosis of the pituitary 
vems, following severe utenne htemorrhage at partuntion Suprasellar cystic tumours 
and chromophobe adenoma are other important causes and rarely malignant meta- 
stases, tuberculosis, syphilis and exanthemas An unusual stiological occurrence is 
simply dimmution m the relati\e number of eosinophil cells As m the case of 
l^ophj^ectomy, the gonads thyroid and adrenal cortex are hj'poplastic or atrophic 
The viscera are diminished m size in contrast to the splanchnomegaly of acromegaly 
Symptoms — ^Weakness, amenorrhoea anorexia and loss of pubic hair are cardinal 
features Cachexia is by no means constant and occasionally patients do not e\en 
lose weight Impotence occurs m the male In both sexes the secondary sexual 
charactenstics, e g pubic, faaal and axillary hair, are lost, and the eyebrows and 
hair of the scdp also become thm and lustreless, or disappear The skm is pale and 
dry, and may become wnnUed, gmng a senile facies, knowm as progena The lower 
jwv m'ly become atrophic (opposite of prognatliism), and the teetli decay and f^all 
out The low metabolism, e g — 40 per cent , is mamfested by a subnormal tempera- 
ture and hy'persensitivity to cold Bradycardia and hy’potension are usual features 
The blood sugar is low and insulin sensitinty increased Spontaneous hypogly cajmic 
attacks occur and may be fatal An®mia, relative lymphocytosis, eosinophdia and 
a raised sedimentation rate are not uncommon 

If the disorder begins m childhood, the lack of growth hormone results m failure 
to grow , although the epiphy'ses remain unumted in adult life There is also failure 
of sexual development Panhypopituitarism m childhood, however, is more appro 
pnatcly called infantilism than Simraonds’s disKise 

Complications — Pulmonary tuberculosis may follow prolonged inanition# 
Apathy, inertia and somnolence are charactenstic and may progress to melancholia. 
With disoncntation in time and place Optic atrophy results from tumours The 
Snappcr-Witts syndrome consists of hypopttuitansm, achlorhydna, hypochromic or 
hypcrchromic anaemia subacute combined degeneration and alopeaa 

Diagnosis — ^Thc well developed syndrome cannot escape recognition if the dis- 
order is kept m mmd Cachexia is not always a feature Mmor and mcomplete 
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manifestations are more easily missed, but not if the possibility of tlie diwrder 
following a puerpenum m which there is severe hxmorrhage and (or) intecuon is 
remembered Migrainous headaches can occur even in the absence of a pitmtaiy 
or parapituitary tumour, but radiopraphi r f Tammn t io n of the sella turcica and e^ 
ination of the fun_d i for optic atrophy should not be omitted The condition is oiten 
T^stfll^n for my^deroa, but without justification, and the response to tliyroid aione 
IS never adequate, as it is in myxosdema 

There are many features in common with Addison’s diseas e, but pigmentati 
in Simmonds’s cachexia is either absent, or slight^ anil is never present m the mucous 
membranes Anorexia nervosa in the later stages may show many of the features o 
Simmonds’s cachexia, suggesting perhaps an inhibition of pituitary activity via t e 
hypothalamus A similar mechanism may explain examples of incomplete Simmonos 
disease following shock or psj chic trauma Inanition may itself, however, resuU 
hypotension, hypothermia, hypoglycaemia, hypometabohsm and bradycardia i 
initial and fundamental cause of anorexia nervosa is psychogenic, and there ar 
essential differences m the clinical history and manifestation of anorexia 
and Simmonds’s disease Thus anorexia nervosa usually occurs in young adu 
more often in females, and it is possible to eliat a history of psychic trauma, shoes 
disappointment or emotional upset In contrast to the apathy of Simmonds’s cachexia 
these patients are restless and perform feats of activity far bejond their 
strength, loss of sexual hair, if any, is rarely extreme, m contrast, the ^ 
perhaps the face is covered by diffuse downy hair The 24-hourly output oi i ^ 
ketostcroids is low m Simmonds’s cachexia, eg 0 5 mg (normal 5 to 12 mg ) t ^ 
the insulin sensitivity test (intravenous injection of insulin 0 05 units per kg h ^ 
weight) shows a rapid fall of blood sugar to low levels, 30 mg per 100 ml » 
a delayed recovery curve (hypoglyoenuc refractoriness) In myxeedema, the outp 
of ketosteroids is very low, out the fall m blood sug« after intravenous 
somewhat retarded, although the subsequent elevation may also be retarded f 
Kepler test for adrenal function (see p 509), often shows as low an mdex 
Simmonds’a disease as m Addison s disease 

Prognosis —There is usually progressive deterioration, but patients with 
manifestations following pregnancy may recover spontaneously Treatment is 
ficial, but It IS not easy to provide complete substitution therapy, and the 
of therapy is often followed by relapse Patients are usually stenle, but sbo 
pregnancy supervene and parturiuon be normal, clmical recovery may result Iro 
hyperplasia of the pituitary remnant . . 

Treatment — Administration of adrenorxirticotrophic hormone is effective ib * 
form of long-acting corticotrophin (A-C T H Gel), 40 units intramuscularly dauj 
Injections are troublesome and allergic reactions may occur Cortisone by 
25 to 50 mg daily, is more convenient, given with methyl testosterone by 
eg 25 mg daily and thyroideum siccum gr 1 or more daily Methyl testostero 
and thyroid, even without cortisone, bring about considerable improvement ^ 
sonc IS valuable in diminishing the of sudden hypoglyciemia If thyroid ^ 
13 given, It may be poorly tolerated and acute adrenal crisis may develop If ® ^ 

with recognised Simmonds's disease become comatose, hypoglycemia must first 
suspected and intravenous glucose should be given at once Coma may, 
occur without hypoglycsemia or obvious adrenal crisis It is called hypother® 
crisis, and hot baths may revive the patient 


frOhuch’s syndrome 

Synonyms —Dystrophia Adiposo Genitalis , Babinski-Frohlich’s Syndrome, 
uetmition— Failure of si^uaf matuiatiQn, associated with dwarfism and adiI»«‘‘J' 
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Etiology.— This is usually destniction of the anterior pituitary gland by a 
craniopharyngioma \vith involvement of the adjacent hypothalamus causing 
adiposity. It occurs in either sex, Frohlich’s original case -nras a boy of 14 with a 
craniopharyngioma. 

Pathology. — ^The lesion is usually a craniopharyngioma. More rarely it is a 
chromophobe adenoma and sometimes a gross lesion cannot be discovered. 

Symptoms. — It is important to realise that the condition is very rare. The 
failure of development of sexual and secondary sexual characteristics is absolute and 
not merely delayed. The adiposity involves the face and trunk, and the limbs 
are slender. Such adiposity, as judged by photographs, was not of any severity, 
in the original cases of Frohlich and Babinski. For clarification, it is better 
to regard inadequate somatic gro\\'th as an essential part of the syndrome and, 
as a corollary, not to make the diagnosis in patients whose height is normal 
or above normal. The complexion is pallid as in pituitary deficiendes and not 
plethoric. 

Complications. — Rarely the sjTidroroe is complicated by the additional features 
of retinitis pigmentosa, mental defidency, polydactylism and familial inddence. It 
is then called the Laurence-Moon-Biedl syndrome. 

Diagnosis. — The three main features of the disease are failure of sexual develop- 
ment, dw’arfism and adiposity. An enlarged sella turcica and optic atrophy give 
support to the diagnosis but are not essential By defanition the diagnosis cannot 
be made before puberty, in the absence of an intiacranitd neoplasm, except as a 
speculadon. 

Prognosis. — The condition does not improve in the absence of treatment. 

Treatment. — Craniopharyngiomata arc treated surgically. It is logical to pre- 
scribe pituitary gonadotrophic hormones supplemented by thyroid ; boys should 
also receive methyl testosterone and girls cestrogens and progesterone. 


DIABETES INSIPIDUS 

Definition. — Diabetes insipidus is a disturbance of water balance, characterised 
y polyuria and polydipsia, and it is due to a destructive lesion of the posterior lobe 
f the pituitary gland, or of the adjacent part of the hypothalamus. 

AStiology.—The condition is sometimes familial. It is due to a deficient secretion 
-f the antidiuretic hormone by the posterior lobe of the pituitary. This results from 
les^ction of the lobe, or any interruption of its normal connection with the supra- 
ptic nucleus of the hypothalamus. Such a lesion is followed by degeneration of the 
lars nervosa, but not of the pars intermedia. 

Pathology. — In the majority of cases there is no obvious cause. It is sometimes 
lue to trauma, a vascular lesion, syphilis, tuberculous meningitis, a primary or 
netastatic brain tumour, a pituitary or parapituitary neoplasm involving the posterior 
qbe, or Hand-Schuller-Christian’s disease. The condition may also follow shock, 
na the hj*pothalamic mechanism. 

Symptoms. — The symptoms are polyuria and polydipsia, with the passage of 
arge quantities of urine, e.g. 12 litres in 24 hours, of pale colour, and low specific 
’ravity, e.g. 1002. The polyuria leads to disturbed sleep and anxiety. The patient 
loses weight and strength, and may become very emaaated and even bedridden if 
untreated. 

Diagnosis. — ^Hysterical polyuria may be difficult to differentiate apart from the 
hysterici! background. There is a tendency in this condition, however, for the 
pcljairia to be more marked during the daytime and the patient may sleep throughout 
the whole night, whereas the polwjria of diabetes insipidus is most tesublesorae at 
night. The hysterical patient remains in reasonably good health in spite of tlie poly- 
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dipsia and polyuna Some individuals have a familial hypersensitivity to 
and, if much tea or coffee is drunk, they have polyuna and frequency 
meUitus IS easily distinguished by hyperglycjcmia and glycosuna In chronic >^epnnu 
the unne may be voluminous and of constantly low specific gravity, but it 
ilbumin and renal casts A Wassermann reaction will exclude ternary syp»““ 
Radiographs of the skull, and examination of the optic disks and visiwl ne 
should exclude pituitary and parapituitary tumours The Hand SchuUer-Lhristia 
disease is congenital and familial and characterised by exophthalmos, a large n 
and spleen, yellow-tinted skin and irregular areas of xanthomatous infiltration m tn 


SK.U11 l, f 

Prognosis — ^The disease is protracted and if treatment is inadequate the pan 
becomes emaciated and dies from intercurrent infection 

Treatment — The best replacement therapy consists of Pitressin tannate 
oil, 5 mg in I ml , injected intramuscularly, the effect lasting 24 to 48 hours I 
13 preferable to aqueous Pitressin, 10 or 20 units in 1 ml given 2 or 3 timw m 
hours Powdered Pitressin, 50 mg insufflated or snuffed intranasally, may be ette 
tive in milder cases or used as supplementary therapy Pallor, headaches, intesti ^ 
cramps and precipitate bowel action may complicate treatment when large aos 
are necessary 


DIABETES TENUIFLUUS 

Definition —A condition of supernormal secretion of the posterior 
antidiuretic hormone, manifested by diminution m the volume of urine **^*^* - 
and an absence of thirst Tenuifluus means “ flowing slenderly ”, and the condi 
IS the opposite of diabetes insipidus (tasteless urine) The latter condition nug 
be better termed diabetes mulunuus (copious unne — flowing greatly) 

Etiology and Clinical Features — It is due to excessive secretion of the a 
diuretic hormone of the pars nervosa of the pituitary, is probably rare as an un£» 
plicated entity and on the comparatively few occasions that it has been observea ^ 
has appeared to be part of a pituitary syndrome It may be found with 
parapituitary tumours with Frohhch s syndrome and with other varieties of 
adiposity Acromegaly may be assoaated either with diabetes insipidus 
diabetes tenuifluus, and one may give place to the other according to the j 
the disease In one such case of the latter, EUinger, Hare and Simpson demonstra » 
for the first tune, that there was an excess of antidiuretic hormone in the 
fluid The daily intake of fluid was small, and the output of unne even smal'^*’ 
difference apparently being explained by an obviously excessive perspiration m 
trast with the dry skm of diabetes insipidus It is interesting to note that ^ 

of the pituitary gland resulted m a normal and balanced fluid intake and output 2 ^^ 
a disappearance of excessive perspiration and of the excess of antidiuretic hormo 
from the cerebrospinal fluid . . 

Water retention \Mth resulting extensive tedema may occur in hystena 
anxiety neuroses, possibly via hypothalamic stimulation of the pars nervosa » 
menstrual water retention is not infrequent, the mechanism being via the 
pituitary or the adrenal mineral corticoids Low calone diets in adiposity may 
phases of water retention . . . 

Complications — E I Jones described a syndrome, in a man of 26, whic 
attributed to hyperactivity of the posterior lobe of the pituiury gland The fu 
|C3turcs were hj-pertension, hjpercfiromic aniemia, achlorhydria and impair^® 
nyjrate tolerance Melanophore expanding, vasopressor and antidmrcuc substafl 
p^wnt in the unne (Noble and others) .f 

Diagnosis —An abnormally small daily cxcreuon of unne m the absence 
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cardiac or renal disease suggests diabetes tenuifluus, especially if accompanied by 
excessive perspiration for which no ordinary cause is obvious. 

Treatment. — Irradiation of the pituitary gland may be beneficial. 


DISEASES OF THE THYROID GLAND 

The essential function of the thyroid gland is to control the metabolic rate of 
the body but it also has an important influence on growth, sexual function, the cardio- 
vascular system, nitrogen and carbohydrate metabolism and fluid balance. The 
essential principle, thyroxine, was isolated by Kendall in 1919 ; sho\vn to be an amino 
acid derived from tyrosine, 3:5:3': S'-tetraiodothyronine, by Harington in 1926; 
and synthesised by Harington and Barger in 1927. The l$\'o-rotatory form, L-thjT- 
oxine, is ten times more active than the dextro-rotatory form. In 1952, a substance 
; 5 : 3'-L-triiodoth}Tonine ^vas found to be a normal constituent of plasma by Gross 
ad Pitt-Rivers in England, and Roche, Lissitzky and Michel in France, and its 
ctirity in animals and man to be some three times that of L-thyroxine. It has been 
iparated from thjTOglobulin and is probably the form of thyroid hormone that is 
crive in the tissues. Thyronine has a similar basic structure to thyroxine. It is 
uite inactive without its iodine atoms. Thyroglobulin is a protein of large molecular 
i-eight and is the form in which thyroxine is stored in the colloid of the thyroid gland. 
)iiodotyrosme is present in thyroglobulin and is an intermediate product m the 
latural synthesis oi thyroxine but is itself inactive. 

The normal thyroid gland contains 5 mg. of thyroxine and 8 mg. of iodine, 
intake requirements of iodine for equtUbrium are estimated as 15 micrograms per 
lay per adult and SO micrograms for a child. Protein-bound iodine in blood is a 
measure of the thyroxine content, the normal range being 4*0 to 8 0 micrograms per 
100 ml., values being higher in thyrotoxicosis and lower in myxcedema. The average 
daily requirements of L-thyroxine in a completely thyroidectomised adult are 0 3 mg. ; 
0‘1 mg. thyrorine is equivalent to 1 grain of thyroideum siccum. An inadequate intake 
of iodine produces goitre, due to an ineffective attempt by the thyroid to produce 
thyroxine. An old observation that cabbage produced goitre in rabbits, led to the 
discovery that thiourea and thiouradl are also goitrogenic and that they act by pre- 
venting the synthesis of thyroxine. Since iodine deficiency or thiouracil can produce 
ineffective thyroid hyperplasia without hyperthyroidism or with hypothyroidism, it 
b obvious that hyperplasia is not sj-nonymous ^-ith h}T>erfunction. This explains 
some difficulties m interpreting the histology of pathological thyroid tissue. The 
administration of iodine causes a reduction in the degree of hyperplasia and of hj’per- 
thyroidism and increases the amount of colloid in the gland. Thb also infl uences 
the interpretation of pathological histology. 

Pituitary thjTOtrophic hormone causes hyperplasia and hyperfunction of the 
thyroid gland. Marine showed that subtotal destruction of the adrenal gland has a 
similar effect, and more recently it has been found that cortisone, conversely, inhibits 
thyroid function. Both these effects arc mediated through the pituitary gland. 

Clinically there are two main types of hyperthyroidism, exophthalmic goitre, 
toxic adenoma. Hypothyroidism may result in cretinism, or myxcedema, accord- 
ing to whether the defiaency is already present at birth or develops after a period of 
normal thyroid function. 

EXOPHTHALMIC GOITRE 

Synonyms. — Graves’s Disease ; Parry’s Disease ; Basedow’s Disease ; Primary 
Th 3 Totoxicosis, 
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DeBnUion.-Hyp=rACtivi^ ^nd "n'e^ousS'l eating, esoph- 

s" SgemS An Ihyroid I?*?;, In the ratio of 

fn "hc'former, as^ndica.ed by the not ‘The malady I com- 

ttf nt “r»S"SSrf maT= in ehddhood or old age. 

disease, but a constitutional TOlnerabdity of the “'y.r°id to sue pre- 

The latter is also indicated by a familial predisposition. Infection agg 

““SS'^^Tht'^boidal epithelial cell, -^-8^ byPr‘«« in S 
columnar. They also divide and multiply P'yEl'P'^A “^TaLost emptied of 
into the foillclcs giving a lace-lAe pattern. Tb' j lymphatic hypetpl®; 

colloid unless iodine has been given. There is a gene^iscn y P , j, Th- 

and lymphoid infiltration of the thyroid Itself. The 'hymus is usu y ^ 

liver may show areas of necrosis or atrophy, and ^ Py hyperplasia 

Experimentally, pituitary thyrotrophin will pT „ TverthclMS ithas not hrea 
a liised basal metabolic rate >" e“'"“T>g;> nnd ™n. N„c^ 
possible to demonstrate such a hormone in the blood of patients witn nyp 
Symptoms.-The excessive seaction of *.yroEine has 'V'de systemm 
silso dtsturba ihc nervous stability of the ^tient. Many of the > p 
to result from overactWity of the sympatheue ner>ous . y is tisusHf 

CarAo-tiaire/uf lyitra.— •ftchyrardia in '““'degree is invariabl, ^ 

associated with palpitation. Extra-systolM iMV b' P'esent. and it tn 
long standing orTii people over 40. auncular fibnllation “"“'■v a tendency to 
pulsation may be seen, and vasomotor instability is evidenced by ^ steroom 

ir the appearance of a charactensuc patch of redness over the neck and upp 
The caiotid and brachial vessels pulsate visibly and f“™bly. The sy st ,P^ 
is usually raised and the diastolic is normal or diminished, resulting in a 

■’’“'’jViKm.''vl<em.— There is a characteristic ueraor of the hands, n^ti»bl= ^ ^ 
being asked to hold out the hands, or in w ruing, or in lifting a cup. 
fttqucnt and almost invanablc accompaniment of crophthalrnic goitre. 
is also restless and unsublc. and finds rt difficult tn r^ain m one posui ^ . 

length of Ume. Conversation too is desultory and, although toerc |f o/ j eM 
— .... this is offset bv an inability for • - 


length of Ume. Conversation too is acsuuory anu, aiuiougu u.w.w ^ ^5,0,. 

acuity of perception and conception, this is offset by an inability for sww j.ff 
or concentration. Increased sensitivity and sensibility trouble the PJ" . 
associates or family, and emotional distress u common. Ocrastonauj ps) ^ l«.. 

fcatviiom develop, especially paranoia and acute manta, with smciaa* g^.cjcrJ 
rarely docs this luppen in the absence of a constitutional be soa^'r’ 

is ofven cxccs-sive, manifested by the hot, moist handshake, and it > be 

undergarments or bedclothes. Severe muscular weakness and "**7 ^caunufi 
present, associated with excessive katabolism of musailar tissue . rnaf ^ 
Slyanhenia pravis, acute bulbar palsy and progreasive muscular atrop } 
(imiilited. . 
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Ocular signs . — Upper lid aetraction is characteristic, giving a glint to the eye of 
a coquettish look \\hen it is mild in degree, or a frightened stare in more severe 
cases. True exophthalmos is indicated by the appearance of sclera bet^^een the 
cornea and the lower lid, and by orbital bulging and tension. Exophthalmic 
ophthalmoplegia occurs w’ith severe thyrotoxicosis, but also in middle-aged patient? 
with euthyroidism (a term indicating normal thyroid function) or mild hyperthyroidism. 
The condition may at first be unilateral. The conjunctiva is swollen and congested 
and histological examination show’s mdema and lymphatic infiltration of the oculaf 
muscles and orbital contents. Exophthalmic ophthalmoplegia (malignant or pro^ 
gressive exophthalmos) is thought to be produced by the thyrotrophic hormone of the 
pituitary, wluch explains its occurrence with hypothyroidism after too radical 
thyroidectomy. 

Thyroid gland . — ^This is almost invariably enlarged , although the degree is by 
no means proportional to that of the thyrotoxicosis. THe enlargement usually affect? 
both lobes, and not infrequently the isthmus. The swellings are s moot h and roughly, 
symmetnral, but one lobe may be larger than throthef. "Small degrees o^f enlargement 
"’Riay be^ missed unless the proper technique of palpation is observed. The thumb 
should compress the site of one lobe of the thyroid against the trachea, and the opposite 
lobe then becomes palpable to the thumb or fingers of the other hand. This procedure 
is best carried out with the patient lying flat without a pillow. A systolic bruit ovef 
the thyroid may be heard on auscultation. 

Metabolism , — Increased basal metabolism is characteristic and is a good indication 
of the degree of thyrotoxicosis. The occasional near-normal value, with reliable 
technique, must be explained by^ the patients previously normal metabohsm being 
below average. There is a negative nitrogen balance with creatinuria, due to patlio.' 
logical breakdown of muscle tissue, the fat depots of the Irody tend to disappeaf 
and the scrum cholesterol to be low, e.g. 90 mg. per 100 ml. Loss of fat is not alw’ay? 
an essential feature and may sometimes be ovcrcompensated due to an increased 
appetite. 

The li\er Is depleted of glycogen, and transient or persistent glycosuria 
may appear. This rarely indicates true diabetes mellitus, which is not more 
common among thyrotoxic patients than among the rest of the population. 
Nevertheless, thyroxine is antagonistic to insulin. In thyrotoxic glycosuria, the 
resting blood sugar level is normal, but following 50 grammes of glucose there 
a asvd blwsd. Iw tive. abs.ewte vv? gas-tsw* 

intestinal symptoms, or partial starvation, ketosis rarely occurs. There may 
be a negative caldura bdance and, although the serum calcium is not raised, 
as in hj’pcrparatliyriodism, the renal excretion of calcium is not infrequently 
excessive. There results a decalcificaHon of the bones, sometimes to a severe 
degree. 

Other features . — ^Relative impotence may be present in the male, and amenorrhcea 
or scanty menstruation is common in feindes. Pigmentation is rare, and is usually 
^nfined to the orbital regions, but it may occasionally be diffuse. Premature whiten, 
ing of the hair sometimes occurs. There are no characteristic blood changes, but a 
lymphocytosis may present. Dyspepsia and diarrhoea may be troublesome features. 
Occasionally abdominal pain may be severe enough to simulate an acute abdomen, 
and on laparotomy acute congestion of llie pancreas has been observ’cd. Crises are 
an alarming feature of thjTOtojJcosis, sometimes precipitated by infection, or occur- 
ring in the first few’ days after th^Toidectomy, but often witliout obvious cause. Tliere 
is jn acute exacerbation of the condition, with manifestations predominantly cardiac, 
cerebral or gasiro-inicstinal, and patients may die unless the condition is promptly 
recognised and treated. Cerebral forms of enses are parricularly dangerous, and are 
manifested by acute excitement and irritability, acute mania, delusions ond hallucina- 
tions. There is also a comatose form. 
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offers no difficulty, • j*»»« ««• “ fnrmes fnistes ”, in which the pre* 

“ Masked ” forms of hyperthyroidism, or fom« imstw > aware- 

Thus it is important to look out for a possible thyro ^„rnw< 5 mal form before 

or wasting combined with glycosuna give ikc to a ® f myopathies, 

The muscular wasting and weakness of •'IP''*''!?'’"*'™ ™y,. ^ j thyrotoxicosis, 
or myasthenia gravis. The latter is an extremely f “^d°the ^ to 

and 18 differentiated hy the selectivity tor groups ^,hc„la beTore the 

neostiBralne. Some patients are ueated for an associated neuiMtncma 
thyrotlxicosls is recognised. An overaeuve but only a 

climacteric may produce many features simulating *'^y™!°’“'^“;to-circuUtory 
cmaU proportion of such patienK have true thyrotoMcosis. Neur^ soroei'ta' 
asthenia may simulate hyperthyroidism, and the emotion 

enlarged, bit in the former the tachycardia is ““ae dependent upo^^^ 
andchange of position, and the pulse-rate at rest, or when sleeping, 

"'in hyperthyroidism the basal metabolic rate is raised and ?he'?p'^' 

is dlminSied. 'There is a high wdue for the > 

by the thyroid of radioacuve iodine is increased and its unnary excreiio 
24-liout or 48-hour test period is reduced. . of 

Course and Ptognosls.-The natural course of the “‘“Karion occih' 

treatment, is progressively downhill, but waves of “f ^^jematouA 

Neterthelcss, some patients recover spontaneously, or even become m^m disorder- 
The chief dangers arc cardiac failure, intercurrcnt mfecuon and “'"T ,„ctioo 
The results of treatment are good. Although pathologic^ “PP“^ ‘ . r^quendy 
usually disappears following treatment, some degree of exophthalmos not mu u 

’’'"'Trc'atmcnL— Mild cases may respond to sedatives, rest and reassum"a- 
these may be added small doses of iodine, e.g. 5 mm. of Lugol s iodine oai j. 
is not curative but it lowers the degree of thyrotoxicosis, bpontaneous revu 

e\c» transition to myxoedema IS possible. wwdioacii^' 

Severe cases may be Ueated wth subtotal thyroidectomy or wm r-* , 

iodine. Pre-operauve Ucatment with methyl thiouracil, or .propyl Jhiourao^ 
replaced pre-operauve Lugol’s lodme because it is more cttccUvc. ^^Kolistn 

is given as a ublct, 200 mg. t.dj., for some 14 days or unul the basal ^ ^ 
ii normal or the clinical features of thyrotoxicosis have largely troUf^ 

patient should undergo thyroidectomy before their thyrotoxicosis is ^ P^j^fore 
Slcthjl thiouracil is replaced by Lugol’s iodine, 10 min. t.dj., for wrae 7 ) 

operation, in order to miiurmsc the tendency to congestion and haanorrnag 
ilpr^ucrs. T, l.then 



Meth)i thiouraal 
as 100 mg. t.d J. and ‘ 
ctitirtly 6 
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the pers stence of the goitre, the tendency to relapse in some SO per cent of cases 
and tlie prolonged uncertainty Propyl thiouracil is alleged to be less liable to produce 
agranulocytosis Thiouracil acts by blocking the synthesis of thyroxine in the thyroid 
gland The resulting increased secretion of pituitary thyrotrophic hormone maj 
mitially aggravate the degree of exophthalmos and enlarge the existing goitre but 
amelioration of both may follow later 

Radioactive iodine is m the opinion of the writer, the treatment of choice, although 
warnings of the possibility of injury to the ovaries and late development of thyroid 
carcinoma are still voiced but not substantiated The bombardment of metallic 
tellunum in a cyclotron transmutes the tellurium into radioactive iodine the principal 
isotopes being (which loses half its activity m 12 hours) and (which loses 
half Its acuvity m 8 days) Radioactive iodine, which looks and tastes like stale 
water, is given in a single dose by mouth It is selectively taken up almost entirely 
by the thyroid gland and then gives off electrons (beta rays) which cause atrophy of 
the hyperplastic gland Clinical cure results after some 8 weeks, except for a persistent 
exophthalmos , but, if necessary, a second dose can be given after 3 months Over 
dosage may result in myxeedema The latter is very liable to occur if thyroidectomy 
IS attempted after an initial dose, which was thought to be inadequate Dosage is 
determined by preliminary tracer studies, measunng lodme uptake by the thyroid 
bj means of a Geiger-MuUer counter, and its unnary excretion , and by clinical 
estimation of the size of the goitre 


TOXIC ADENOMATOUS GOITRE 

Synonyms — Secondary Thyrotoxicosis, Thyrotoxic Nodular Goitre 

Definition — Hyperthyroidism assoaated with, and usually superimposed upon, 
a nodular goitre 

/Etiology — ^Th}rotoxic symptoms occur in some 15 per cent of nodular goitres 
The cause is usually unknown, but occasionally lodme appears to provoke Ayro 
toxicosis in a quiescent gland 

Patliology — Plummer’s term, Toxic Adenoma, might be thought to mdicate a 
single adenoma but only rarely js this the case More commonly multiple adenomas 
are found throughout the glands and apart from these, other areas of the gland may 
show hjperplasia mdisunguishablc from that foimd m exophthalmic goitre, as well 
as areas of colloid v esicles 

Symptoms — This condition can be differentiated clinically from exophthalmic 
goitre by the absence or mildness of upper lid retraction and exophthalmos, the 
absence of the general anxiety so charactenstic of Graves s disease, the ranty of 
thyrotoxic crisis and the rarity of recurrence of thyrotoxicosis after thyroidectomy 
It IS also more likel) to affect an older age group, namely over 40 years of age, and 
the brunt of the ihj rotoxicosis appears to fall on tlie cardio vascular system When 
the thyroid gland is obviously nodular to palpauon, or when the goitre has been 
present for some >ears before thjrotoxic symptoms develop (i e secondary thyro- 
toxicosis) clinical differentiation from Graves s disease on cither of these grounds 
JS clear In their absence, differentiation js relative rather than absolute ancf cannot 
ncce'isanly be decided by thyroid histology since the general hy-perplasia of the thyroid 
m Graves s disease may be accompanied by microscopic adenomata and the nodular 
adenomatous goitre may contain areas of hyperplasia. Nevertheless chmeal differ- 
entiation appears justifiable 

Prognosis — Inadequately treated the condiuon detenorates rapidly and cardiac 
failure results The response to thyroidectomy is excellent and the percentage of 
recurrence is less than 1 per cent. 

Treatment. — ^Thyroidectomy is indicated for large or grossly nodular goitres 



diseases of the endocrine olands 
Others may be treated trith radioactive iodine. The condition is not onre.pons.ve 
to methyl thiouracil. 


MYXCEDEMA 


Definition.-A primary oonditmn of hypothyroidism hT«uTe‘*tes‘'’of'hIh fad 


mucoid infiluation of the skin "7^, term piw^ myArri'^ 

thyroidism secondary to pituitary hypofunction, and the term pituitary y 

"A^Myxeedema usually occum 

re is occasionally a history of middle age. Perhaps 


is best avoided. 

/Etiology.— 

aithouah there L j , . 

in women than men, in the ratio of 8 to 1 , and is most “™™^ !'o‘funrtio"n which also 
the condition in women is comparable to the cessation of ovanan funrtion, 
takes place in the fifth decade. The duease, howevcp Ttare wceM 

age, o” even in cHldhood-vvhen it is taown as juvenile i„ tte 

*o appear to be a constitutional predisposition, as several cases ” ;„„]s oi 

same Kmily. Myxredema may follow pareal -S sOTmipnvs 

complete thyroidectomy for non.thyroid cardiac disease, 'J“= cito or es- 

someumes being given to post-operanve myjcedema Apart frorn opera 
cessive radiation, myxeedema may anse f“''?"“fh?Sology bc'^^ 

cosis. It may also occur endemically and usually with goitre, the » gy 
relative or absolute iodine defiaency. is largely 

Pathology.— The thyroid is atrophic, and the secreting wtt 

replaced by fibrous tissue. The skin and subcuUneous tissue are mHmt 
a mucoid-hke material, which was wrongly thought to be mucin, and hence tn^^ 
myiccdema. There is an abnormal accumulation of extra-cellular and e«rs ^ 
protein, the osmotic pressure of which leads to a transfer of sahno C ,e the 
Intersutial tissues. The muoold infiltration may be widespread and impn" ^ 
nasal, pharyngeal, buccal and auditory mucous membrane, saliva^ glanM, m v 
and the ttsophagus. The kidneys are sometimes extensively ]s not 

may be deposits in the vulvo-vaginal region. The heart and coronary v jy 

infrequently show atheromatous changes, with some cardiac dilaUtion, Dui 
to general belief, actual mucoid infiltration i» a rarity. ,:»nts bare 

Symptoms.— The onset is usually insidious, and at least half the js 

had the disease for some years before U is recognised. The geiieral c^ ^ 
comparable to hibernation, all the physical, metabolic and mental processe 
sluggish and reduced much below the normal. Mrterish*- 

infcFUffiCTf.— The facies is pale and puffy, wth baggy eyelids and a chara 
malar flush. There is thinning of the outer half of the eyebrows, 
the head is dry and lustreless and falls out, sometimes with resulting patchy 
The skin u dry and rough, and gives a swollen cedematous appearance, 
in certain regions, e g. face, neck, supraclavicular areas, hands, legs and lec . 
there is no pitting on pressure. In contrast to hyperthyroidism, obvious swea & 
mmimal or absent. .Kpre 

Cardio-vaxcularr—Tht pulse-rate is characteristically slow, e.g. 50, but tn 
be tachycardia with cardiac insuffiaency. The blood pressure may be 
not necessarily so. Angina sometimes occurs. Radiography usually shmvs ® -^ox 
ment of the heart, and m the electrocardiogram the voltage is low, with flatten e> 
imertion of T waves. ^ u rh rD^f 

Mental cftang«.— Apart from the psydioses, especially melancholia, w hi ^ 
complicate advanced or chronic cases, there are characteristic abnormalities 
^\iour. The intellectual processes appear dimmed, and memory is .jyci, 

» a noticeable latent period before questions are answered, and speech is slow, 
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indistinct and rather toneless. The whole attitude is apathetic and lethargic, with a 
tendency to somnolence and even coma. 

MetaboJis7n . — ^The basal metabolic rate is usually of the order of —40, the tempera- 
ture is subnormal, and the patient hypersensitive to cold, being especially intolerant 
of the winter months. There is an almost constant hypercholesteroljemia, e^g. 380 
mg., and the blood protein bound iodine is very low. The fasting blood sugar may 
be normal or slightly below normal, and there is apparently an increased carbohydrate 
tolerance in some patients. The injection of 4 unite of insulin intravenously is 
followed by a slower rate of fall of blood sugar than occurs in normal individuals, 
although the subsequent rise in blood sugar is often retarded. Occasionally diabetes 
mellitus occurs as a complication of myxcedema, the pancreatic islets, as well ^ the 
thyroid, being atrophic. The urinary excretion of H-ketosteroids is low because of 
secondary depression of pituitary adrenotrophic and gonadotrophic functions. 

Inadequacy of adrenal function secondary to the thyroid deficiency is shown by a 
positive Kepler test and very low ^Tilues for urinary IT-ketosteroids and ll-oxysteroids. 

Blood . — There are three types of ansemia found in myxcedema : ( 1 ) Hypochromic 
low colour index anffimia. This variety responds to iron. It differs from other 
iron-deficiency ansemias, however, in the absence of microcytosis. (2) Hyperchromic 
megalocytic high colour index anffimifl. This responds to liver, and is comparable 
to pernicious anaemia. (3) Simple hyperchromic macrocytic high colour index anamia. 
It differs from Addisonian anemia in the absence of megalocytosis and failure to 
respond to liver. Neither does it respond to iron, but thyroid has a specific effect, 
although a gradual one. The three types may be associated v.ith achlorhydria, which 
is not uncommon, but type (3) is a specific thyroid deficiency antemia. Either of the 
first two types may, on treatment wih iron or liver respectively, change into the last 
type (simple hyperchromic). It is generally assumed that thyroid is a direct hremo- 
poietic agent essential for maturation of red cells, but the partial atrophy of the 
erythron in hypothyroidism may be an adaptation to the dnninished need of the 
tissues for oxygen. 

Other Constipation is common, in contrast to the diarrhcea of thyro- 

toxicosis. Similarly, cppeote and thirst are diminished. Deposits of mucoid matenal 
may impair bearing, smell, taste and swallowing. There may be menorrhagia, 
and in the male relative or absolute impotence is not infrequent. Vague generalised 
pains may be a feature, and some recognise a subthyxoid form of chronic rheumatism. 

Diagnosis.— Even though well-developed roj'xcedema presents a characteristic 
clinical picture, it is perhaps the most frequently missed endocrine disorder, and this 
is certainly true of the early or slight cases. The best method of avoiding this is 
constantly to bear in nund the existence of the disorder, especially when dealing with 
menopausal ^^omen. Sluggish mental response, \\ith thick dry' skin and loss of hair, 
failure of memory and sensitirity to cold arc characteristic. 

Many patients will first be seen by the psychiatrist, although the disease must 
have been present for some time. Others will present themselves to the gynecologist 
on account of menorrhagia. Again, the appearance of the patient may lead to the 
diagnosis of anemia, confirmed by blood examination, but the other features should 
not be missed. The pde, puffy face with baggy eyes also resembles the facies of 
parenchymatous ncphnfrs, and albuminuria may complicate myxcedema if the kidney's 
are involved in the mucoid infiltrafion; a further resemblance between the two 
conditions is the high blood cholesterol, Mjxtcdema may be difficult to differentiate 
from hyTiothyroidism in Simraonds’s cachexia, both having a low B.iVI.R, and senst- 
tirity to cold. In the latter condition, however, mucoid infiltration of the skin is 
rare, the skin being thin and wrinkled, and thyrotrophic hormone will raise tlie 
metabolism and uptake of radioactive iocUne to normal, w’hereas it has no such effect 
in myxcedema, the atrophied thyroid gland bring unable to respond. 

Localised myxcedema may paradoxically be a complication of hyperthyroidism, 
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usually m a recurrent or post operative phase The B M R may have cjia^ged from 
above^to below normal, but is sometimes still raised Thick ccdematous plaque^ 
aooear on the front of the shins, or the whole leg may be thickened ^ 
s&n IS often wrinkled and hairy, and the skin may itch or burn Nodular lesions 
may also involve the face, arms, back or scrotum The pathogenesis of iocaiis 
myxadema is uncertain, for the response to thyroid is poor , 

Course and Prognosis —In the absence of specific treatment the cimree is slow j 
but progressively downhill, and many patients end m the asylum The respon 
to treatment, however, is usually excellent though by no means necessarily so u 
psychosis has already developed 

Treatment — ^The specific treatment m myxeedema is thyroid, given as l thyroxin 
0 3 mg daily, or thyroideum siccum, gr 3 daily It is, however, prudent to 
with smaller doses, especially because of the extra strain that may be thrown 
the heart by the increase in metabolism and the rate of circulation A heart that w 
previously adequate may be unable to meet the extra demand, and cardiac failure 
angina may supervene if the initial dosage is too large In the long run, 
thyroid m appropriate dosage has a beneficial influence on the cardio vascular syste 
If an untreated myxadematous patient is first seen with some cardiac msuniCTen^ 
and a rapid pulse (in contrast with the usual bradycardia) there may be i 

to give thyroid but in small and gradually increasing dosage the drug has a j, 

if paradoxical effect the cardiac rate diminishing as the heart and coronary circula 
improve With the more usual bradycardia, thyroid has the effect of 
pulse rate, and should this nse above 76 the dose of thyroid should be reduced M 
exact criteria of dosage may be obtained by estimations of the basal metabolic w 
or the blood cholesterol It is useful to remember that thyroid, even if adminwl® 
intravenously as a single dose of thyroxine, requires 24 to 48 hours to begin to 
has Its maximum effect at the end of a week, and continues to act for several wee 
There is therefore no point in giving thyroid more often than once dail^and a curn 
lative effect may be Warded against by missing one week in four Thyroxine n 
no advantage over the dried gland, and its intravenous administration is not with 
danger as the initial reaction may be alarming e g nausea, vomiting, angina 
aching muscles, loss of hair and peeling skin Hypothermic coma may be trea 
by placing the patient in a warm water bath, or by any other measures which w 
raise the body temperature 

Hypochromic anaemia will respond to iron, simple hyperchromic ananii 2 
thyroid and true Addisoman anaemia to liver or vitamin Bjj 


CRETINISM 

Definition — This is a condition of hypothyroidism beginning in foetal lif^ 
contrast, childhood myxeedema is supenmirosed on a normal infancy and early ch“ 
hood The disorder is endemic or, more rarely, sporadic in incidence iv 

TEtiology — ^The endemic form occurs m goitrous areas, the mother usual ) 
having a goitre Iodine deficiency of the soil and water, and other theories 
cussed m the Goitre section No cause for the sporadic form is known The se* 
incidence in both vaneucs is about equal 

Pathology —In the endemic form, the goitre is usually the nodular adenoma^® J 
variety In sporadic cretinism, a goitre is rare, the thyroid being atrophic 
liattcncd irregular epithelial cells, small alveoli and connective tissue overgrowth 
Symptoms —The untreated cretm is mcnully defiaent. apathetic and somnolc^ 
and tends to lead a scgctativc CMtenta: All the stages of childhood develop®" 
ate tetatded the fontanelles teraam open for years, centres of ossiBcation apP» 
“le. and the epiphyses remain ununited for long periods Growth, holvei'A “ 
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always deficient and cretinism is a \anety of dwarfism The facies is charactenstic, 
being pale and pasty, with a thick slon, wrinkled forehead, a broad nose with de- 
pressed bridge and big nostrils, and thick lips separated by a protruding enlarged 
fissured tongue The hair on the head is dry and scanty, and the eyebrows and 
ejelashes frequently deficient The body is characterised by a protruding, pendulous 
abdomen, wnth umbilical hernia, supradaMcular pads of fat and some degree of 
scoliosis and lordosis The hands are spatulate, wth square finger tips, and the 
limbs lack muscular tone Deafness is not infrequent, and speech is often impaired 
Gemtal development is always retarded, and ultimate sexual maturity a rarity. As 
m the case of myxmdeina, there is a low basal metabolic rate, subnormd temperature, 
sensitivity to cold and constipation 

Diagnosis. — To those who have seen the characteristic appearance, the diagnosis 
of cretinism rarely offers difficulty. In contrast, a Mongol has mongoloid ejes, with 
epicanthic folds, a good skm and complexion, fine but profuse hair, and a restless, 
bright manner 

Course and Prognosis. — If untreated, cretms remam semi-idiots and incapable 
of self-sufficiency, mtercurrent infection m childhood or adolescence being a common 
termination Infants, treated early, can be made normal, but delayed treatment leads 
to irreversible changes Further, mental detenoration may occasionally supervene m 
later hfe on approximate normahty, which has been maintained by adequate thyroid 
treatment 

Treatment. — Prophylactic treatment in endemic areas consists of small doses 
of iodine (see Goitre) 

Treatment of the individual patient is specific, namely thyroid One to 3 grams 
daily of thyroideum, B P., or more, may be required, as judged by the general effects 
and the cardiac rate If given m infancy or early childhood, an approximation to 
normal may be attamed, but sometimes a harmless, apathetic idiot is merely changed 
into a mischievous, truculent semi-idiot. 


GOITRE 

Definition. — A goitre is a pathological enlargement of the thyroid gland, which 
lay be endemic or sporadic, sj'mptomless or associated with hyperthjroidism or 
lypothyroidism The contour of the gland maj be smooth or nodular 

iEtiology. — ^Endemic goitre occurs in many regions throughout the world, in- 
ludmg certam areas m this country, e g Derbyshire and Somerset In Switaerland, 
shere earlier investigations were undertaken, one factor found to be common to 
;oitrous regions was a deficiency of iodine m the water and soil This is not always 
he case m other parts of the world, and goitrogenic agents in an infected \\ater 
upply hav e been implicated, although the deleterious effect may be obv lated if the 
odinc content of the water is higher Vitamin defiaency and a preponderance of 
alaum over lodme are other possible factors 

The ffitiology of sporadic goitre is obscure Apart from a possible relativ e iodine 
deficiency, a familial predisposition is sometimes apparent T he increased demands 
of the body for thjToxine at puberty maj be mdicated by a transient physiological 
thyroid enlargement, but this sometimes persists or increases m size. Endemic goitre 
IS usually obvious m childhood, and its peak inadence is at pubertj This is also 
true of sporadic goitre, which may however be met v\ith at all ages The sex incidence 
of goitre IS about equal in childhood, but, after puberty, females are more often 
affected than males — about 8 to 1 

Pathology. — ^Thc smooth diffuse goitres roaj be divnded into the parenchymatous 
and the colloid, alUiough both histological features arc not infrequentlj present in 
the same gland The parcncaymatous goitres often show degenerative changes m 
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the epithelial cells, and areas of fibrosis The colloid BOitres contain low ratadal 
cmth&mm Uning vesicles, filled with colloid Nodular goiKes usually ““T' 

capsulatcd adenomas, which may show cyshc or hmmorrhagic change Ucmionaiy 
there is a single adenoma, which may be of colloid type or of parenchym 
type In the latter case, it is thought by some to arise from solid masses ot 
onic cells that may be seen in normal glands, and for this reason is termed 
adenoma " . j » ^ 

The above pathological changes occur both in endemic and sporadic goitres 
Symptoms.*— When goitre is assoaated with hyperthyroidism, the 
may be those either of Graves’s disease or of secondary thyrotoxicosis ' 
associated with hypothyroidism, the clinical picture is that of cretinism 

myxeedema , -rtivc 

In all vaneties of goitre, including those which arc cndocnnologicallv ma » 
pressure symptoms may be the major manifestations, especially so in the 
nodular goitres, and when goitres are low down m the neck or behind the stem 
/mtratboracic), pressure symptoms may be the only indication apart m 

by radiological examination Pressure on the trachea may produce dimcu y 
breathing, irritating cough, alteration in voice and stndor I or mechanical 
the dyspntea is worse on lying down, and attacks of dyspncea with cyanosis *^1. 
fatal The voice is also affected by paralysis of the recurrent laryngeal 
however, being rarely bilateral Pressure on veins may produce dilatation ot tn 
of the head and neck, with cyanosis, and m the case of intrathoraac goitre, 
veins may be evident over the chest (Esophageal pressure and resulting dyspn^ 
are rare, as also are bradycardia due to vagus involvement, and roydnasis and Bv>ea 5 
from cervical aympathetic stimulation j 

Complications —Malignant change is said to supervene m I 6 per cent, o 
goitres, and m 27 per cent of nodular goitres It la usually only after some > j 
that malignancy develops, and clmical indications are a rapid increase in 
hardness of the goitre over a period of weeks or months, the development or mcr 
of pressure symptoms, espeaally dysphagia, and lack of mobility in relation 
adjacent structures, e g the trachea Metastases in the lungs, liver and bones, nuj 
unfortunately be the first recognised indication in some patients The 
age of onset of malignant changes is from 50 to 70, and such a change is nearly a*" J 
superimposed on a pre-existmg goitre In cases m which malignant changes sup 
vene, 35 per cent are correctly diagnosed before operation, 30 per cent at operati 
and the remainder only on histological examination 

Diagnosis — ^This is usually obvious on mspeaion Intrathoracic goitre 
be simulated by thymus or mediastinal tumours Sometimes auricular fihnliau 
in a middle-aged or elderly person may draw attention to a small pre-existiog 6^ - 
which has been symptomless for years Pressure symptoms on the ^ 

simulate asthma, perhaps with the complication of bronchitis, and some of to 
cases are not diagnosed for years . , 

Course —A goitre may remain symptomless and innocent throughout life* 
at any time symptoms of hyperthyroidism or hypothyroidism may appear ^ 
Treatment— In Bwitterland the addition of iodide to salt, 1 part m 
has enormously reduced the uicidence of endemic goitre In areas of endemic . 
in France, 1 mm of Lugol a iodine daily, has been employed, and in America 
salt, 1 10,000, both with varying and on the whole satisfactory results A* ^ 
have been anticipated, the results are best if iodine has been administered to u 
mother throughout the pregnancy, but even when first given m childhood » 
incidence of goitre is considerably reduced It is to be pointed out that m the ^ 
01 symntomlcss endemic gmtre, especially of the nodular variety, the use 

the danger of induang thyrotoxicosis This is also true m the^ 
01 sporadic goitre, although in simple diffuse goitre the nsk is probably 
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Some symptomless endemic goitres, however, become h>'peractive even wthout 
treatment. 

The therapeutic, as distinct from the prophylactic, use of iodine in goitre wiAout 
thyrotoxicosis, endemic or sporadic, is not as beneficial as the iodine-deficiency 
theory might lead one to expect ; and even an initial increase in size may be produced. 
Thyroid extract to the point of tolerance leads to involution of the goitre in 
some patients. In others thyroidectomy is indicated for cosmetic reasons or 
because of pressure symptoms. In children or adolescents thyroidectomy for 
symptomless goitre is best avoided or deferred as there may be a tendency to 
recurrence. 


DISEASES OF THE PARATHYROID GLANDS 

The parathyroids are four in number, and are usually situated symmetrically in 
the posterior aspect of the thyroid gland. They secrete a hormone, parathormone, 
which gives protein colour reactions, is soluble in water and 80 per cent, alcohol, 
but is insoluble in ether or acetone. The chief function of the glands is the regula- 
tion of calcium and phosphorus metabolism. Excess of the hormone leads to osteitis 
fibrosa diffusa, and aeficiency to tetany. 


HYPERPARATHYROIDISM 

Synonyms. — Generalised Osteitis Fibrosa Cystica ; Osteitis Fibrosa Diffusa. 

Definition. — A disease due to the excessive secretion of parathormone, and 
manifested clinically by hj-percalcasmia, negative calcium balance, muscular atony, 
weakness and ivasting, and decalcification of bones resulting in deformities and 
fractures. 

Etiology. — ^The disease, which is rare, is due to a neoplasm or hyperplasia of 
the parathyroid glands. The latter may be secondary to a pituitary stimulus, but 
a parathyrotrophic hormone has not been demonstrated in the blood. It affects 
women twice as frequently as men. The average age incidence is about 40, but it 
also occurs in childhood and old age. 

Pathology. — A circumscribed adenoma of one parathjToid gland is the com- 
monest lesion, the remaining three glands being normal or hypoplastic, but tw’O 
adenomas have been found at operation. There may, however, be general hyper- 
trophy and hTOcrplasia of all glands, which is usually obvious to the naked eye, 
and may even be of extreme degree, e.g. one W'eighing 5 g. compared with a normal 
of 60 mg. Such changes arc comparable to the hj-perplasia, with or without 
adenomatous for. ation, in the thyroid gland of thjTotoxicosis. The parathyroid 
cells are great •. enlarged, and the cytoplasm highly vacuolated. The esscnti.il 
skeletal changes arc softening, replacement of bone marrow by fibrous tissue, rarefac- 
tion of the cortex, and the presence of numerous osteoclasts and osteoblasts, 
with osteoclastic giant cells and cyst formation. Deposits of calcium as fine 
granules may be present in all the viscera, especially the kidney's and lungs. 
Occaslonallj* hyperplasia of the parathvroid glands is secondary to chronic renal 
insufficiency. 

Symptoms. — ^These are all the direct or indirect result of excessive calcium 
mobdiraiion and excretion. The long bones may be bent and deformed, with per- 
haps osteoclastic tumours, and in some cases pathological fractures. The vertebrae 
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:i:«k ™;uinp dkom it* j™. m .IkW « 'I'd dWI' k > 
i-nicallv. The bones and osteoclastomatous sweUings are ,.uunes3 


The bones and osteociastoraawus swcu.ngo «•-- — — v,' ..uuness 

The teeth are not decalcjfied. The muscles show atony, f ^ g 


„,d„,;ophy. G-tro-lnt=s.i„£5,mp,o^^^^^^^^^ 


y. vjasuwink'-.siii*,,* ^ ■ . •• , 

Pa.ns and cramps. M^a ^and fposi.ed 


calcmm excretion. Urinary symptoms are conOTon. . ingufficiehcy, or 

dilTuseU, giving rise to the presence of chronic . "j ‘hospS^ 

even muU^le renal calculi, the Utter consrstmg 

Renal colic and pyelocystihs are com^ticanons. “ILroidism. 

symptoms are those of renal calculus, unlhout any indication of IfP P. J number 
In clinics where all such cases undergo investigation of calmum ""CKheta™ j, 

(1 ,0,5 per cent.) have been “be ^uero primary 


(1 to b per cent.i nave oeen snowu w uc uuc ^ -vr-r- j , . 

also important to remember that bone changes may be relatively ^cutc 


cases undetectable radiographically, although the serum J® r sgmj- 

hyperparathyroidism may present itself as weakness, wMting, j e^peri- 

coma, nausea or vomiting, and cardiac failure. The condition can be produc P 

mentally by the injection of parathormone. , hones, 

Metabolic changes . — The calcium and phosphorus are mobilised rr-jjg 

and excreted in excess in the urine and to a much less extent in the t ' , 
serum calcium is usually raised, e.g. 15 mg. per cent, (normal 10 ^pjo 


phosphorus is dfiminished, e.g. 2 mg. per cent, (normal i-S mg.)- A normal 
j... .... ........ -...U.. tI>A <It«nrHAr nrnvidme that 


_ cent, ^normal j-p Uig.;. .•* . 

wicium does not necessarily exclu3e the disorder, providing that of 

phoms is persistently low, and the calcium balance negative. In the p — iaed 
advanced renal disease, however, there may be phosphorus retention 
U V 'tua «Wnhi»t9eft « ra sed- e.p. 24 King-Armstroi>s 


serum phosphorus. The alkaline serum phosphatase is raised, e.g. 24 King- _.gg 

• • ' • ' ' values, 3 to 13 units, and It IS a measure of the oeg^ 


units compared with the normal values, 3 to 13 units, and it is a measure oi r 
of osteoporosis. Rarely and in the absence of gross osteoporosis the pnospu 
may be within normal limits. _ ... t— «,r,ttltne 

Diagnosis.— Radiography shows generalised osteoporosis, with granular moi ^ 
in the skull; but an absence of demonstrable radiographic bone I 

docs not exclude the diagnosis. Multiple calcium deposits, minute fnd ai»_^ 


QOCS noi exciuac XUC UiagUU&ia. vaiv>ui>. -- , 

scattered or large enough to be called calculi^ may be shown in 


of the kidneys, and sometimes of the lungs. If estimations of scrum cala ' 
phosphorus and phosphatase arc inconclusive, the intake and output ^ jj 

must be measured over a few days to determine if a negative calaum balan 


When urinary symptoms are prominent, the underlying prima^ 
ism may be unsuspected in the absence of metabolic investigation. Rarely, hyP', 
parathjroidism of severe degree is secondary to long-standing chronic 
in such patients, although the total urinary and fscal calaum excretion ^ ^ 

normal, the serum calaum is normal or slightly less than normal and the phospho 
raised. Differential diagnosis may be very difficult if there is inadequate eviden 
of the sequence of events. . 

Gout and arthritis may be simulated, especially if there are tender deposits 
calcium in the joints, and some patients are treated for vague rheumatic 
lumbago. In Paget’s osteitis deformans, a disease of middle or old age, there is ^ 
deformity of the skull, normal calaum and phosphorus metabolism, but an 
scrum phosphatase. Ostcomalaaa, or adult nckets, is very rare in 
America, and is due to deficient mtake of vitamin D or lack of sunshine. * 
bones are soft and deformed, the plasma phosphatase is raised and the pl^^ 
phosphorus is low, but the serum calcium is never above normal and is 
below. 

Albright has described a syndrome of multiple bone cj’sts and areas of rarefactioo, 

N 
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segmentally distributed in relation to nerve roots, \vith corresponding patches of 
pigmentation The disorder is found mostly in girls and is associated with sexual 
precocity There are no changes in calcium, phosphorus or phosphatase values, tlie 
{Etiology IS uncertain, and parathyroidectomy useless 

Osteoporosis may also be found with prolonged immobility, in old age, m thyro- 
toxicosis and in eunuchoidism 

Prognosis. — In the absence of surgery, the course of the disease is progressive^ 
and death occurs within a few years Weakness, wasting and deformities confine the 
patient to bed Intercurrent respiratory infection may terminate hfe, while others 
die from uremia or pyelonephritis 

Treatment — Pnmary hyperparathyroidism can only be adequately controlled 
by removal of a parathyroid adenoma or, in the case of hyperplasia, of two or more 
parathyToid glands Irradiation is usually ineffective, and a high calcium and phos- 
phorus diet is only mildly beneficial and not without danger m the presence of renal 
msufficiency If at operation no adenoma is discovered, the exploration should be 
continued above and below the thyroid region, behind the cesophagus and into the 
upper mediastinum, for a parathyroid tumour is sometimes found in such aberrant 
positions Even if an adenoma is found in the usual situation, the posterior aspects 
of the thyroid gland should be completely explored to see if a second adenoma is 
present, as may be the case Where there is diffuse hyperplasia of all four glands, 
no less than three should be removed, and some surgeons remove a portion of the 
fourth as in subtotal thj roidectomv. Tetany may follow operation for adenoma or 
hyperplasia, and may appear within a few days of operation, or after a latent penod 
of some weeks If controlled medically it tend to disappear after some weeks 
or months, when the remaining parathyroid tissue has undergone compensatory 
hyperplasia It is obviously illogical to give parathormone, which would further 
decalcify the already softened bones Following parathyroidectomy, the general 
symptoms, eg pains, weakness, anorexia, improve almost at once, but the bones 
may take several months to become normally calcified The serum calaum immedi- 
ately falls to normal or below normal, but the phosphatase tends to remain high for 
some months, bemg an indication of osteoblastic activity The sudden change from 
high to low serum calcium may cause transitory wsual and mental disturbances with 
apprehension 


HYPOPARATHYROIDISM 
Synonym — Parathyroid Tetany 

Definition — A disease characterised by neuro-muscular irritability due to a sub- 
normal serum calaum, the latter being the result of deficient secretion of parathor- 
mone All forms of tetany are due to subnormal concentrations of ionised calcium 
in the serum but this is not necessanly the result of parathyroid hypofunction 

Etiology — Idiopathic hypoparatlivroidism occurs sporadically, and may do so 
at any age, but it is comparatively rare, or perhaps not suffiaentlj well recognised 
A familial incidence of hypoparathyroidism has been recorded, including examples 
of onset in infancy The majority of cases follow thyToidectomy, and although this 
may be due to removal of parathyroid tissue, it is more often due to interference 
With blood supply Hypoparathyroidism may also follow the removal of a para- 
thyToid tumour, or two or more hyperplastic glands m osteitis fibrosa dtflfusa Para- 
thyroidcctomiscd animals show decreased urinary phosphorus excretion and nse in 
plasma phosphorus before changes m calaum metabolism are apparent Later, how- 
ever there is a fall m serum calaum m spite of a positive calcium balance, and the 
animal dies in tetanic convoilsions Parathormone injections will prevent or correct 
the cliangcs m phosphorus and calaum metabolism. Tetany also occurs m conditions 
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other than hypoparathyroidism if the concentration of calcium tn the blood f 

'’'’“?h“’nckets, osteomalacia and ‘h-e is a deficient » 

and utilisation of calcium The increased demands for alSosis, 

lactation may render a latent tetany manifest Tetany may be loun 
the total seram calcium being normal, but the ionised ^“™”„"„,a,il, 

alkalosis may result from excessive vomiting, hysterical hyperpncea, 

Pathology —In idiopathic hypoparathyroidism, the parathyroid u, 

atrophic, or replaced by fibrous or ’‘^.^bssuThaf be^rmmmed 

post parathyroidectomy tetany, too much parathyroid VffJ’ npeosatoi) 

or the residual parathyroid tissue has not yet had time to underg P 

'''^'’symptoms— Follomng thyroidectomy and ® 5 »^*°The^u 

appir mthm the first 48 hours or may he delayed for "f ™ parasthesiT 
often irritability, nervousness and apprehension in addition to sveaknK 
and muscular cramps and stiffness ate oommon m the hands, „usailM 

aspect, but may also occur m the feet They are follow ed spasm, 

contractions of the hands and feet, giving the classical picture of , P ^ ,oints, 
The “obstetric hand” is produced by flexion at the metaraipo-plralangcai 
extension at the interphaiangcal joinK and adduaion of the tbnm 
of the laryngeal muscles may produce hoa^ncss and stridor, and, it tne “ j, 
muscles arc also involved, respiratory distre^ and cyanosis tra . a«ociat^ 
With fatal convulsions or coma A form of chrome pseudo-astn 
with bronchial spasm is also a manifestation of hypoparathyroidism ^ ^ 
muscular spasms are not infrequently painful and may cause the patien 
out m distress , , . , . ^ -^rsawnt. Wtl* 

In long standing hypoparathyroidism, ectodermal defects become app , N^jged 
brittleness and ridung of the nails, loss of hair and transverse ndgmg ot ^ lens 


brittleness and ridcmg of the nails, loss ot hair and transverse nugmg 
teeth Blurring of vision, perhaps leading to blindness, is due to opacitj .vgence 
minor degrees of which may be detected by means of a sht lamp even m tne 4 
of ocular symptoms Muscular spasm may involve ocular muscles thvroid 

Various cerebral and mental disturbances may be due to chronic ^yP°P 
ism They include changes m character, mental instability, anxiety, ^juc 
impairment of memory and mtellect, and more rarely hallucmaUons, confusion, 
depressive states, paranoia and dementia Major epilepsy and petit mal 
Migraine may be a presenting feature Skull radiographs may show calcium V 
m the basal ganglia of the brain 


m the basal ganglia of the brain oassag^ 

Gastnc spasm may cause pam and vomiUng, and spasm of the bue V 
simulate cholelithiasis, espeaally if assoaated with transitory jaundice ^^P^^ylccTt 
has been performed for symptoms suggesting appendicitis or perforated peptic 
and ileal spasm may produce fatal ileus Cardiac pain or a sense of coi^ ^oon 
with palpitation may occur , the electrocardiogram shows a characteristic prolong 
of the Q-T interval r 


of the Q-T interval , hvpC" 

Diagnosis — Although m most cases diagnosis is obvious, mild degrees o 
parathyroidism with general imtability, weakness and par^sthesue and ^ 


parathyroidism with general imtability, weakness and par^sthesue and ^ 

ectodermal defiaenaes, may not be suspected The followng classical 
of diagnostic >‘alue Chvostek’s sign is the production of contraction of facial m 
by tapping the faaal nerve below the z^oma , Trousseau's sign is the product! 
carpal spasm by a sphygmomanometer band on the arm at a pressure ju^* a 

twtnlii' VrK’o G<rm ,0 on miicmdra- to minima^ 


carpal spasm oy a spnygmomanomeier oana on tne arm at a pres 
systolic , Erb’s sign is an exaggerated muscular contraction m response to the 

trical stimuli The failure to elicit one or more of these signs does not exdu 
diagnosis Biochemical evidence is often conclusive In hypoparathyroidism . 
scrum calcium is always below the normal value of 10 mg per 100 ml (f S ” 
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and the plasma phosphorus is above the normal 3 5 mg {eg! mg ) , there is decreased 
urmary excretion of phosphorus and calcium In a doubtful case, a high 
phosphorus diet wU depress the serum calcium and produce symptoms, this 
does not occur with normal parathyroids It is interesting to note, howe\er, that 
m cattle there is a form of tetany, which is the result of excessive phosphorus in 
the diet 

Treatment. — ^The logical treatment of hypoparathyroidism is solution of para- 
thyroid, U S P (parathormone), which acts by mcreasing the excretion of urinary 
phosphorus and mobilising calaum from the bones thus raismg the serum calcium 
This form of treatment, however, has several disadvantages It is useless m acute 
tetany because subcutaneous or intramuscular injections may take 8 or more hours 
to be effective and are variable in their effect While intravenous injection is quicker 
It takes a fen hours to act and, moreover, by this route tliere is a danger of a protein 
shock-likc reaction m some patients Four-hourly injections of 1 ml of parathyroid 
solution (20 units) mtramuscularly or subcutaneously may, however, be effective after 
the imtiai latent period Rarely, overdosage of injected parathyroid hormone results 
m nausea, vomiting, diarrhcea, failmg circulation, dehydration, increased viscosity 
of blood, coma and death With controlled serum calcium estimations, however, 
overdosage is a ranty and 40 umts daily may sometimes not be adequate to control 
the disorder Even when solution of parathyroid is effective at fiist, a refractory 
state sets in after some weeks The latter is probably not due to the production of 
anti-hormomc substances m the blood, as m the case of other hormones, but to local 
tissue immunity smce an intravenous injection of solution of parathyroid may still 
be effective Nevertheless, this refractory state renders prolonged thcrap) with 
solution of parathyroid impracticable 

The immediate treatment of acute tetany is the intravenous or intramuscular 
injection of calcium gluconate, 20 ml of a 10 per cent solution, the effect being 
rapid and dramatic, but only lasting some hours The injections must be admims- 
tered slowly, but a little leakage from a vem has not the local deleterious effects of 
calaum chloride It is necessary to follow this emergency injection by large doses 
of calcium gluconate or lactate by mouth, eg 12 g daily m divided dosage Calcium 
chloride is less pleasant to take, and m practice the theoretical value of the resulting 
aadosis is hardly significant This is perhaps less true of the addition of 3 g of 
ammonium chlonde, dail), m 1 g capsules In many cases calcium gluconate or 
lactate bj mouth is suffiaent to control the tetany If not, vitamin D should also 
be given It acts b) mcreasing calaum absorption from the mtestme and secondanly 
b> increasing phosphorus excretion m the unne The dosage of vitamin D, or 
c^cifcrol, should be high , 50,000 to 200,000 umts daily may be required In severe 
cases these measures may still be meffective, and then a derivative of irradiated 
c^ostcrol, dihydrotachj'sterol (A T 10) is of great value It is not antirachitic, 
probablj because it also causes considerable excretion of phosphorus from the urine, 
but It produces a great increase m calcium absorption from the intestine and a nse 
of serum calaum to normal or above normal Like vitamin D it is of no use in 
cmergcnc), the effect not being produced for some 24 to 48 hours It is, howeier, 
cumulative m action, and the dosage should be controlled b> periodic serum calcium 
esumauons if hypercalcxmia is to be avoided The urinary test of Sulkowitcli is a 
useful indication of dosage The reagent consists of oxalic acid and ammonium 
oxalate in glaaal acetic aad, and equal amounts of unne and reagent are mixed If 
no prcanitatc ocairs, the scrum calaum is probably below 7 5 mg per 100 ml , as 
the renal threshold for calaum vanes between 7 5 and 9, if there is a fine white 
cloud, the serum calaum is probablj normal, about 10, if the precipitate is milkj, 
the scrum calaum is abnormally high Using this technique Albnght gives 3 ml 
of dihjdrotaclivslcrol a day by mouth until calaum appears in the unne, after which 
i ml , 3 to 5 times a week is usualij adequate Dihjdrotadijsicrol is prepared in 
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. 5 mg of the dmg per ml, and is administered by 



diseases of the suprarenal glands 

The suprarenal gland consists of cortex a^nd "'‘‘“'If nlpoid™^^^^ 

origin, while the medulla is ectodermal The cortex '* “™P° ^ glomenilf 

epithelial cells, arranged from wiAout ktter contains bnghdy 

z fasciculata and z reticularis The inner nomon of the latt 

staining granules (pigment ^The adrenal glands ’^arc suppM 

an^^cmliac gan^gha, hut they ate 

'HKedulla IS not essential m life I” 

and Its function will be discussed under the heading Phsochrora^^^^j^^^ ^ 
anatomically separate from the cortex in tjphic horroone by 

m that adrenaline can stimulate the seereuon of adrenocorticotropnio 
the pituitary This probably occurs only in emergencies .^^.i-rtomy results >" 
The adrenal cortex is essential to life, and ““I"", „av^be divide'* 

death within 7 to 10 days The steroids secreted by the cortex may ^ 

mtftCe mam groups,\he glucocorticoids, the mrueralocorticoids and 

hormonra^^ glucocorticoids (11-oxysteroids) are diabetogenic and carabohsejr“‘ 

Gluconeogcnesis results from the excessive breakdown of Pt”*™ .*°[J“„to fat- 
anabolism! the glucose being transformed into hepatic gly<»8en “t"* J ,s also 
There is ilso a decreased rate of uuhsaUon of glucose. “f ,frshift of fa 

reflected in crcatinuria and increased excrcuon of uric acid 1 here K a 
from the extremities to the face and trunk and he liver also decrease 

fat Ketosis may result Other effects ate involution of lymphoid tissue, 
of blood lymphocytes and disappearanre of eosinophil cells of these 

Kendall of the Mayo Clinic and Rcichstein of Zurich idenufied many 
corticosteroids Kendall gave them alphabetic names, e g Cornpound A lii 
corticosterone), Compound B (corticosterone). Compound E appeal 

corticosterone) and 6)mpound F (17-hydroKycorticosterone) P* njpoun<J 

to be the mam constituent of the adrenal venoiw blood of dog and xtian, ana ^ 

B 13 present m lesser degree Compounds A and E are found only in wacc 
pound r 13 also called cortisone and is very similar in chemistry and action 
pound r Compound F has been isolated m large quantities fmrn ^ne 
Cushing’s disease with associated severe diabetes Compound E 
thcsiscd from bile and from stigmasterol, asteroid found in the soya bean ^ 

A and, less so. Compound B are very potent m producing a deposition 
mice j 

(2) Mineral corticoids — corticosteroids with influence on electromes 
balance After the glucocorticosteroids (Group 1) have been crystallisea . U 
extract of adrenal cortex, there renuins an amorphous residual fraction ' 
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Addison's disease 

highly potent in maintaining the electrolyte and water balance in adrenalectomised 
animals. This fraction is far more potent* weight for weight, ^an is 17-hydroxy- 
ll-desoxycortone (deoxycortone), a substance synthesised by Reichstein in 1938 and 
used therapeutically in Addison’s disease, but which is probably not a natural con- 
stituent of the adrenal gland. Deoxycortone has largely been used for its influence 
on water and mineral metabolism. It causes retention of sodium and an excretion 
of potassium, wdth a lowering of tissue and plasma potassium, and thus it is capable 
of reversing the changes found in the adrenalectomised animal. Chloride tends to 
behave as sodium, although not invariably, and water tends to be retained with the 
sodium chloride. Fluid bdance is a complicated subject and it requires the considera- 
tion not only of total retention or loss, but of the distribution of fluid betw’een tissues 
and plasma and beuveen intracellular and extracellular fluid. 

The glucocorticoids have some action on water metabolism, which varies with 
circumstances, causing retention during overdosage, but producing diuresis in Sira- 
monds’s and Addison’s disease. They also cause excretion of potassium and retenuon 
of sodium. By chromatographic studies and using the Na/K ratio in tlie urine of 
adrenalectomised mice, after injecting Na and K isotopes, J. F. Tait and S. A. Simpson 
have separated a mineral-corticoid fraction in beef adrenal extracts of far greater 
potency than that of deoxycortone or of any previously separated adrenal gluco- 
corticoid. Its relationship to the amorphous fraction is unkno\vn. 

(3) Sex hormones . — ^The urine of castrated men and women contains androgens 
derived from the adrenal cortex. In normal men two-thirds of the urinaiy androgens 
come from the adrenals and only one-third from the testes. The whole of the urinary 
androgens in females come from the adrenals. A number of androgens have been 
isolated from the adrenals, the chief being androsterone. Urinary androgens may 
be assayed by a chemical colour reaction and are measured as 17-ketosteroids, the 
latter possessing a ketone group at the I7th carbon atom. 17-ketosteroids are divided 
into alpha and beta ketosteroids according to the position of the 3-hydrox)' group. 
The alpha group includes androsterone and the beta group includes dehydroisoandro- 
sterone, which is found in large quantities in the unne of patients with adrenal neo- 
plasms. Although it is uncertain whether, or to what extent, the adrenals secrete 
strogens and progesterone in normal men and women, there is no doubt that such 
ormones are secreted, often in large quantities, by adrenal tumours, especially in 
lales. 


ADDISON'S DISEASE 

Synonyms. — Hypocorticalism ; Adrenal Cortical Insufficiency. 

Definition. — A disease due to destruction and hypofuncuon of the adrenal cortex, 
nd manifested by pigmentation, weakness, myasthenia, anorexia, loss of weight 
ind hj’potension. It was first described by Thomas Addison in 1849. 

Etiology. — ^The disease is found among all races, and in all dimates. Males 
md females are affected about equally. It is commonest betvreen the ages of 20 and 
10, and rare in childhood and old age. Tuberculosis is the most common cause. 
Severe infections, pnmary or secondary cardnoma, h»mochromatosis, arsenic poison- 
ing and hrcmorrhagc are rarely responsible. 

Pathologj’. — ^In tuberculosis both the medulla and cortex are usually destroyed, 
except for small islets of surviring tissue. The gland is replaced by caseous tissue, 
with areas of fibrosis, giant cells and lymphocytes. Other organs may also be affected, 
but pulmonary tuberculosis is rare. A history of gland or bone tuberculosis in child- 
hood or in other members of the family xs not uncommon. The next most common 
cause is atrophy of the cortex, of unknown origin, the medulla being scarcely affected. 
'Fhc cortex is almost entirely replaced by connective tissue and dilated capillanes, 
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of Eppeote. loss of strength and p.gmentanon are 
the usual preseutmg fe^;“ ne™a,onal!v the natient rs not seen unul a grave ^ 



laAing in strength and easily tired AppetiW b poor i ^ 

aversion to fatty foods In rnore severe severe to simulate 

distressing features, while abdominal pain, rarely sufficiently , jgss acute 

aSdoiSi, IS oceasionaUy present Abdoniinal pam is rare^uring^t^^^^^^ 
phases but there may be aching m the loin or referred to intermittent 

of the diaphragm Constipation is J and these may 

attacks of diarrhma, either spontaneous or *’"“*'"8 P^‘"2 ’ ii"tettoration m 
mitiate a crisis Hiccups, yawning and “'’)“"‘?"'‘“®. *®“,i,cma and genets' 

the patient's condition There is progressive loss of weight, myasthem 

"Generalised pigmentation, due to the deposition nTd%«>'^ 

btanes as well as the skin, is a elassical sign of the disease In j Bnn™ 

m the basal layer of the epidenms, and m amounB greater 5 „{t ie 

patches and streaks may be found on the inner aspeTO of tb= ’ and ti' 
and posterior portion of the hard palate, the sides of the • mj^Butribown 

mucius surface of the lips, especially at the comers of <ba ™“'b 1 ThuL 

of skin pigmentation is partly determined by exposure to W n„s, uai# 

It IS most marked on the face and neck, dorsum of the pw®” 

line, garter area, axillary folds and vulva, and in areas of skin “''"‘I'XL „7evid®« 
enccs, eg knuckles, ischial tuberosmes and ankles The palms "“anyth'” 
of increased pigmentation, except in the mterphalangeal cr^es p,j 

are scattered pigmented spots on the face and body and the , 7 .-g disc2^ 

mented and struted Although pigmentation is a classiMl sign ot Auaisui 
It may be inconspicuous or even absent in fair-skinned people, or wiici 
13 acute There may be associated leucodermia functioo- 

There IS considerable \anaUon m the degree of interference witn 
In some there is none, while m others there is amenorrhcEa bsdl? 

gonadism is certainly not an essential feature Many patients feel ^ or 

especially in more set ere msuffiaency The body temperature may ue 
subnormal, wth perhaps intermittent pyrexia, and the basal 
apprcciabl) lowered, except m crisis The systolic blood pressure is aod 

below 100 mm of mercury, but this docs not necessarily give nse to 
a normal blood pressure may persist for some time Although m some P 
fasung blood sugar and carboh>drate tolerance curves may be normal, ^ 
there is a persistent or intenmttent hypoglycacmia which may e\en be *^^^^,005, 
rclietcd by glucose or adrenaline There is an increased sensitivity to 
shock, surgical trauma, hxmorrhage and drugs 

In crisis, the patient is collapsed and cold Stupor and apathy are ciia to 
but there is also irntabihty, intractabihty and restlessness The fh* 

curl up deep in the bed beneath the covering, and to resent interfercn 
pulse IS rapid and of poor solumc, and the blood pressure tends to 1? ^ jratio’’ 
Nausea, \-omiting and diarrhcca may be persistent, thus adding to the y® ^ 
that has resulted from the increased loss of salt and water through the ci 

collapsed and the blood snserms imne becomes » 


Ultimately unne becomes ' 
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amount, and terminally may contain casts and albumin. Pigmentation tends to 
increase in the more severe degrees of insufiicicncy, and crops of discrete deeply 
pigmented spots may appear. The blood sugar falls during crises, the serum sodium, 
plasma chloride and alkali resenx become even lower than previously and tlie serum 
potassium concentration higher. 

Complications. — ^Addison’s disease may rarely be complicated by tltyrotoxicosis, 
myxeederaa or diabetes. Other tuberculous lesions or intermittent infections, such 
as pneumonia, are not uncommon. 

Diagnosis. — Clinically, this depends upon the classical features of pigmentation, 
weakness, wasting, anorexia and hj-potension. Cutaneous pigmentation may also be 
found in other conditions, including haemochromatosis, Hodgkin’s disease, exoph- 
tlialmic goitre, Cushing’s syndrome, pernicious anaemia, arsenical poisoning, malig- 
nant cachexia, ochronosis, argyria, parasitic irritation, leucodermia and pregnancy. 
In Simmonds’s cachexia, a amdition w'Wch has many features in common wth 
Addison’s disease, pigmentadon is usually absent and is hardly ev er diffuse, or marked. 
It is important to note that pigmentation of the mucous membranes is practically 
pathognomonic of Addison’s disease. It is said by some to occur very rarely with 
pernicious anremia, malignant cachexia and arsenical poisoning. Of the first, I 
wish to record tliat tw o authorities on pemidous anrcmia have never met w ith pigment- 
ation of the mucous membranes in Ais disease; of the second and third I ^^ould 
presume infiltration of the adrenal glands by metastases or by arsenic. In people of 
the negro race, or in those with an antecedent negroid admixture, pigmentation 
of the mucous membranes may occur normally. It may also occur in intestinal 
polyposis. 

Laboratory aid should more often be sought to exclude Addison’s disease than to 
confirm a diagnosis, confidently made on clinical grounds. One should be very 
hesitant about discarding such a diagnosis because of nonnal or atypical chemical 
findings. Normal values are : serum sodium, 31S to 350 mg. per cent. (140 to ISO 
meq. per litre), serum potassium, 18 to 21 mg. per cent. (4-6 to 5*0 meq. per litre), 
plasma chloride as NaCl, 560 to 630 mg. per cent. (95 to 110 meq. per litre) and 
plasma bicarbonate 53 to 77 vols. CO* per 100 ml. (25 to 35 meq. per litre as H.COj). 
In severe adrenal insufficiency the blood sodium and chloride are low, the potassium 
raised and the alkali reserve low. Blood urea is raised in severe phases partly due to 
hjemoconcentration associated with electrolyte and water balance and partly due 
to poor renal function. Hemoglobin and luematocrit \'3lues are also raised as an 
expression of hemoconcentration, and when anemia is present a low hemoglobin 
may not be revealed until hxmoconcentration has been corrected by treatment. 
There may be relative lymphocytoris, eosinopliilia and an increased sedimentation 
rate. 

The Kepler test is a measure of the rate of the elimination of water and to a 
esser degree of chloride and urea. The night urine is measured and in the morning 
I litre of water (20 ml. per kg. body weight) is drunk and the urine collected hourly 
or 4 hours. If none of these hourly specimens is greater t^n the total rught urine 
he diagnosis of Addison’s disease is confinned (Part I). Further confirmation (Part 
[I) Is sought by Avithdrawing venous blood and calculating Factor A — 

. Urine Urea Plasma Chlorid e Day Urine 
Plasma Urea^ Urine Chlonde ^ Night Urine 

Urea and chloride are expressed as mg. per cent. Day urine represents the largest 
volume in 1 hour ; night urine the total night urine (10 p.m, to 7 a.m.). If A is greater 
than 30, the diagnosis of Addison’s disease is not supported, the usual ^'alue for adrenal 
insufficient’ being less than 15. The test is only slightly modified by dcoicycortonc 
but is reversed to normality by cortisone which produces normal diuresis. 
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The carbohydrate tolerance curve is not "'“^“'L^ccentuttld ' The 
Wical hypoglyranua at the end of the test period may be aa^tuMe 

elLitm^^tS/ IS midway beUveen he male The 

urinary 17 ketosteroids are very low in the female ana reouceu 
ll-oxysteroids tend to be low but are a 1^ a test devised by Thom. 

The response to pituitary corticomphin is intervals of 6 hours for 

Corticotropin (A C T H ) is injected in doses of 25 mg « the te;t 

48 hours The unnary 17 ketosteroids measured for 24 ho rs^ ^ 
and during the last 24 hours of the test In Addison s , , adrenal cortex left 

increase in 17-ketosteroid excretion as there is blood, either after 

to respond Neither is there a decrease in '“moph 1 kIIs in t e b 
4 hours, or after 48 hours, m contrast to a normal m^onse of oter V 
decrease m 4 hours and almost complete ‘'““Pp^mnee m 4S horn ^ 

When tuberculous lesions of the adrenal glands , 1,5 rosto-vertebral 

may be of diagnostic help by revealing calcareous shadows in the costo 


angle 


deterioration a 


Prognosis —In the absence ol treatment, were is progic«.i.v 
death within months or years With adequate substitution ther py» rarely 

longed, but the sensitivity to intercurrent infection is always a dan^^^ cessation 


cononc avetme ^ / 6**va. v:, mnnth 5?aiv 

cutaneous implantation, in either case supplemented by salt . . jntcrcurrcnt 
^,iA Patif^ntv however, were very liable to mw 


longeo, Dui xiie 5ciisuivii.y i-u im,A.swMssw*.v — , t 

there is a spontaneous recovery of adrenal function sufficient p 
of substitution therapy . mofsisted of dcoxy- 

Treatment —Until cortisone became available, by 6 ^^ 

cortone acetate (D 0 C A ) hTS Sail ab« 

lable to 1 
in some S 

r patients within 10 years Cotusone should now be “hsiocred an 
of treatment for the majority of cases It makes the ^ oKoltshing at tb* 

and hypoelycaimia, and increases appetite, strength ana well being, be^viont 

same time the depression, apathy and ncgauvism which eftf^t^tense x 
pattern In large doses, corusone may reactmte tuberculous lesions, DW ^ 
disease, with doses less than the physiological requirement of 50 ing , J’ given a® 
not appear to be the case For sMcty the basic dose should be 25 mg nof excee^l 
half a tablet by mouth twice daily , and the maximum daily dosage shouia 

In'so far as cortisone has some acuon on electrolyte and water 
cases will not require supplemental^ therapy with deoxycortone, but n’® , ^j ,5 may 
will require extra salt in the form oi capsules of 1 g three times a day^^ ^ ^pressaij 


require as much as 12 g of salt a day and m the more severe cases 
to give deoxycortone as well This can be done in several ways — 


It will be necessary 

5 tog 


'ive ueoxycorxonc as wcu ahis i/v uvml. m owwaua 9 to 5 r^® 

(1) By subcutaneous daily injections in oil, the average dose being ■“ pgrtoo* 
By intramuscular injection of a suspension of tnmethyl acetate deo y 
Cfystulcs the average dose being 50 to 100 mg and the effect lasting 
(3) By implantation of tablets into the subcutaneous fat of the lower ao 
upper thigh, the average dose being between 200 and 400 mg , and the . j mg 
6 months This dose is calculated on the basis of one 100 mg tablet for ea 
of deoxycortone acetate, m oil, rcijuired by daily injection for maintenanw ^pt oo 
^Vhc^c deoxycortone is used, it may be unnecessary to take extra salt 
occasions, e g when long acting Crystulcs or implants are almost completely ® ^^bly 
Where cortisone is not available, deoxycortone, with or without s^t, is re ^ 
effective although it is qualitatively an incomplete form of therapy Iri so a 
deoxycortone, in large doses, can produce excessive ehnunation of potassium, 
fatal outcome, initial therapy should be with smaller doses and the danger 
dosage should alnays be borne in mind In this connection it should also be 
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bered that tissue potassium may be lowered before the blood sho\TO any change. 
Apart from general malaise, nausea and rapid pulse, a cough t\ith frothy sputum and 
flaccid muscular paresis are features of deoxycortone over-dosage. The physical 
signs include hypertension, cedema and crepitations at the bases of the lungs, but the 
blood pressure may fall with cardiac failure. 

The treatment of crisis is much the same as the treatment of chronic adrenal 
insufficiency described above, except that it is more intensive. Cortisone is essential, 
particularly in the presence of hypoglycsemia. Cortisone by mouth acts within an 
hour and unless the patient is comatose this is the best route of administration. 
Intramuscular or subcutaneous cortisone takes several hours to become effective but 
the effect lasts for some 24 hours. In the presence of complete collapse, with or 
without hypoglycxmia, the intravenous administration of glucose and saline is called 
for. In cnsis ^e veins are collapsed and difficult to enter and it may be necessary 
to expose a vein by incision. As previously stated, active treatment may transform 
a state of adrenal insufficiency to one of over-dosage so that if a patient recovers from 
the initial crisis and then appears to relapse in the face of active treatment, the possi- 
bility of over-dosage must be considered. 


ACUTE SUPRARENAL DEFICIENCY 

Apart from Addison’s disease, there is some clinical and pathological evidence 
that acute adrenal insufficient occurs with certain infections, such as meningococcal 
septiaemia, diphtheria, typhoid fever and pneumonia. At necropsy, the suprarenals 
show congestion, cedema, hsmorrhage and necrosis. Such lesions may also be found 
in fatal eclampsia. 

The onset is sudden, iVTalaise, restlessness, headache, vomiting, fever, chilfs, 
sweating, abdominal pain, cyanosis, scattered petechis and stupor or coma, are the 
main features. When the underlying lesion is acute bilateral suprarenal hsemorrhage, 
the term Waterhouse-Friderichsen syndrome has been applied to the clinical condi- 
tion, This syndrome is usually associated with meningococcal septicamia, and is 
more common in infants than in adults. 

Acute suprarenal insufficiency may also comphcate surgical shock and severe 
burns, the biochemical changes m the blood resembling those found in the more 
severe phases of Addison’s disease. 

Diagnosis. — The diagnosis of acute suprarenal insufficiency as a complication 
of infections, surmcal shock and bums, is often a matter of assumption, based on 
experimental evidence. That of the Waterhouse-Friderichsen syndrome is only 
occasionally made in life, but is suggested by early cyanosis, collapse and fall of 
blood pressure in a patient suffering from a meningococcal infection. Subacute 
adrenal insufficiency may develop with any severe infection but the diagnosis is not 
easily substantiated. 

Treatment. — ^Treatment is similar to that described for the cnses of Addison’s 
disease. 


ADRENO-GENITAL SYNDROME 
SynonjTO. — Virilism. 

Definition. — -A combination of Mrsutism -with amenorrhcca, or oligomenorrhcea. 
There are two clinical types, adipose or muscular. 

Etiology.-— The immediate cause is hypersecretion of androgenic hormone by the 
adrenal cortex, and this b the only type of hypersecretion in the muscular variety 
of the disease. In the adipose variety there is also hypersecretion of glucocorticoids. 



5J2 diseases of the endocbine glands 

and ,t >5 not atop possible to ^fh co““£ 

sc'.?ar “srissaf"-- « 

the disorder and accepted normality bilateral hypertrophy 

Pathology —The lesion is an adenoma, a carcinoma fuchsm stain, and 

of the Adrelal corteA The cells hove an affinity for the P°^J“'^hcre may be 
are thought to arise from the inner ‘o' tend to be atrophic 

a general lymphoid hyperplasia, and a large thymus The ovanes ten 

“''symptoms —The changes usually begin at or soon 'f''JP'*'^'„J’btcT''Tlie 
becoL prominent until the late teens or someUm« upper lip 

essential feature is an cxcessii e groivth of hair on ‘be side of , ^ 

and chin, the forearms, thighs, buttocU and legs f’’' „a“ from the 

be only slightly alfected in the form of a linear groivth “f bair erteno g 
usual feminine horizontal upper limit of pubic hair J „£ hair sur 

the umhihcus , or the hair may covet the abdomen and chist, an ^^ 5 „or 

round the nipples Menstruation may cease altogether, “f Uicre 

rhica The uterus may become small or may fail to J* . jy enlarged 

IS no gross change in its size The diloris may be u/dcvclopK* 

scmetimes tescirtlmg a small penis The breasts ™“,X b® j‘'“P ° „„„ com 

but when there is adiposity this feature is obscured The adipose me 
mon Fat is deposited on the face, neck, breasts, “bdomcn. pub« a"d th^^^^^ 
the legs and forearms thin In the muscular type the normal fe musclm 

to dev%, or may be lost through disappearance of adipose »ssu= “Ud ® 
are stronjy developed with broad shoulders and namw hips as m the ma 

Complications —There may be some dretee of pigmentation arounn ^ 

Psycho neurosis and psychosis, with loss oflieteroseinial desire and M ^ 

tendencies may be eompLcations A complete femmine mentality, howew^^i ^ 

associated with vmlism, giving nse to a fear of sex conversion and 01 lenrn 

°'*'?hagnosis —A combination of hirsutism and amenorrheea niakK ‘b' 
probable A tumour should be suspected if the disease has started alter jj„ga 
in a person hitherto quite normal, and m no case can it be excluded wUioui m 
tion Appreciable enlargement of the clitoris is common with a ^ peo- 

purely androgenic hyperplasia An intravenous pyelogram may ^uo" 

plasm A more certain method, though not without danger, is penrenM 
of 450 ml of air, the neoplasm being shown surrounded by air in ttie s 
Ovanan tumours (arrhenoblastoma) may produce vinhsm, they are no 
palpable on vaginal examination, and may be revealed by laparotomy quantity 

Androgenic hormone is usually secreted m excess in virilism If ^2 mg ) 
of 17 ketostcroids excreted m 24 hours is greater than 30 mg (normal 5 to 
an adrenal tumour should be suspected, although higher values than this may n 
\Mth simple hyperplasia Occasionally enormously high values, 180 ^jues 

found with an adrenal tumour If after removal of an adrenal tumour, ^ pf 3 

n tvv.»rvo«i>..cM.U fill imd tlipn r»«i» 9rr»tn tn timtv lovvoU mrtlicTn'ynt mCtaStaSp 


*aa*.i y uiiistii wwi^nv-c.g ao duc to hypcTtrophy of the ^u-fwise 

It may also be a feature of gigantism or may be present m big boned but o tjjjp 
normal indniduals These facts justify the concept of a pituitary type 01 
duc to an excessive pituitary adrenocorticotrophic stimulation of androgenic 
Diabetes ts not a feature of the adrcnogemtal syndrome, but in the adipn® 
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carboh>drate tolerance may be impaired This is probably due to excessive secretion 
of glucocorticoids Values for blood electrolytes are usually normal Idiopathic or 
genetic hirsutism is attnbuted to hypersensitivity of the hair folhclcs to a nonnsi 
stimulus and adrenal androgens are assumed not to be secreted in excess Such 
patients, however, mav later develop oligoroenorrhcea or amenorrhosa and it is difhcult 
to make a clear cut division Further, moderate cases of adreno-genital sjTidrome 
maj have values for urinary 17-ketosteroids which are withm tlie normal range, but 
this does not necessarily mean that the androgens secreted by the adrenal cortex are 
not m excess of normal 

Prognosis — In the case of hyperplasia, the condition may be stationary or onl) 
slightly progressive for many years Stenlity is the rule, but this is not invanable 
The successful removal of an irmocent tumour may produce a reversion to normal 
Caremoma of the adrenal cortex is very mahgnant, and metastases or recurrence 
are common 

Treatment — tumour should obviously be removed surgically The opposite 
adrenal is rarely atrophied in the case of an adrenal tumour that is entirely, or pre- 
dommantlj, androgenic m character Nevertheless, for safety, cortisone should be 
gi\en before and for a short time after operation, as in the case of adrenal gluco" 
corticoid secreting tumours 

The commonest cause of the adreno genital syndrome, howc\ er, is bilateral h 3 rper-- 
plasia of the adrenal cortex Umlateral adrendectomy often produces a return of 
menstruation but rarely affects the hirsutism to any appreciable degree and certainl) 
does not affect adiposity Expenence with bilateral subtotal adrenalectomy for thi? 
condition is still limited and such a procedure should not be advocated except fof 
very severe cases One cannot guarantee that the hirsutism will necessanly disappear# 
because, unfortunately, such disappearance of hirsutism does not always follow eveit 
the removal of an adrenal tumour 

Cortisone m large doses, eg 50 to 100 mg daily produces an amelioration of 
hirsutism and development of the breasts and a return of menstruation It iJso 
causes the disappearance of acne These amehoraUng effects are assoaated with a 
reduction of the urmary excretion of 17 ketosteroids to normal and such assays can 
be used to determine the effectiv e dose of cortisone The effects only last as long aS 
tlie cortisone is continued, however, and cortisone given in large doses over long 
periods has its own disadvantages Larger doses of lestrogens have been advocated 
but in the wnter's experience their effect is little or ml Where an ovanan andro 
genic tumour is present it should be removed As to local methods of removing hairs, 
electrolysis has a definite but limited value, but irradiation is contraindicated because 
of the danger of scars and even of caremoma Shaving is acceptable to some women 
and has some advantages 


FEMINISATION 

This condition is rare compared vv-ilh vinlism It is due to a tumour of the 
adrenal cortex in the male, usually malignant There is a loss of libido and sexual 
potency, with a general increase m fat deposition and a hyperplasia of the glandular 
tissue of the breasts The latter become enlarged, the nipples pigmented and the 
superficial veins dilated There may even be some secretion, which can be expressed 
from the mpples as in incipient lactation The patient usually dies from miUignant 
metastases, but m one case successful removal of the tumour led to a return to normal 
1 he testes on section show atrophy It is mteresting to note, and of diagnostic signifi- 
cance, that whereas adrenal cortical tumours, produemg vnrilism m women, secrete 
vciy la^c quantities of androgens, similar tumours (not capable of histological 
differentiation) producing fcmmisation m man, secrete enormous quantities of astro 
gens, e g -fOOO mouse umts m 24 hours There is a return to normal values, e p 
17 
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200 mODse units, on removal of the tumour, and increasing 
recurrence or metastases follow 


values if malignant 


HERMAPHRODITISM 

True hermaphrodites have both male Md female p"nds ™ 'In’dTls'mohabk 
one o™ary, or an ovo testis in one organ They W 

that np to the present time not more than 30 cases have ^ 

phroditism IS normal for some of the lower species, " but if the left 

Long pigs and goats In the hen, the ngfit gonad is Further, 

ovary IS removed the right gonad becomes a testis and the hen gro a “ 
any remnant of the left ovary that is left behind may Srow into te ^ 
since the medulla of the ovary is the homologue of 'Im '“0= L the father of 

the hen may be so complete that the mother of chicks may “ j ge„,tal! 
chicks In Ln the external genitals may give no f 

Young, in 1933, described what he regarded as the '™ j sSotum, and 

ism o®r; record A young male ”, tall and ^Sn opa"-® 

masculine hair, came to operation for undescended left test cie . 
the left inguinal canal, it was found to contain a uterus. Fallopian '“bo an I 
ovary A portion of the nght gonad in the scrotum was excised, and a seciioi 
normal testicular tissue j j « nrimanlv due to 

True hermaphroditism is genetirally determined “"L'® r°‘ F"b may have » 
hormonal imbalance This is well illustrated by the c® Lht half 

testis on the right and an ovary on the left, with masculine Pl“™K . -nd tlard'" 
half of the body and feminine plumage on the left half Huggins, Colmn a 
reported another type of true hermaphroditism in which -us ® Both 

and behaved as a woman, one gonad was a testis and the other an _ pauent wa* 


PSEUDO-HERMAPHRODITISM 

Synonym — Inter sex -w one 

Definition.— Pseudo hermaphroditism is a condition m which there is j 
t>pc of gonad, testis or ovary, but in which the external genitals are a ggx W 

scntation of male and female charactenstics, or characteristic of the °PP°® tj^h 
the gonads Stnctly the term should be applied only to those cases in ' j^ion 
condiuon ts present from birth, and not to those instances of vinlism or ggjcual 
which appear in later life It is also not intended to include under this |\huusm 

prccoci^ in the female due to an adrenal tumour and associated with n 
Classification according to the type of gonad is the simplest, * e testicular p 
hermaphroditism and osanan pseudo-hermaphroditism. eenehC 

iEllology and Pathology — Pseudo hermaphroditism is sometimes due * ^ ® j^cot 
factors unrelated to hormones, when, for example, there is failure of deve P 
of genital structures or persistence of rudimentary features Of more classics 
ance are the types which are due to excessive secretion of hormones, jq tb« 

in fcctal life Lxpenmcntally the embryo can be influenced by the injection i 
mother of androgens or of testrogens 

Ovanan pseudo-hcrmaphroditism (where tlic gonad is the ovary) is due . gugb 
live secretion of adrenal androgens, both m fcctal life and subsequently, 3 
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materml androgens maj w ell play a part It can be sho^vn clinically and by hormone 
assay that an excess of adrenal androgens is secreted after birth Androgens produce 
enlargement of the clitoris or phallus, enlargement of the prostate, atrophj of the 
testes by inhibiting pituitaiy gonadotrophins, growth of facial and bodily hair and 
muscular de\elopment wtth relam elj broad shoulders Testicular pseudo-herma- 
phroditism, due to excessi\e secretion of adrenal cestrogens, is less definite an 
entitj 

Mam clinical types (A) Ovarian Pseudo-hermaphroditism — ^The female 
pseudo hermaphrodite possesses o\anes, but has a masculine configuntion, wnth the 
external genitals simulating those of the male The basis of the condition is difficult 
to explam unless it is assumed that it is comparable to the adrenal virilism of the 
adult, and due to hyperfunction of the adrenal cortex commencing in fcetal life 
Although to be within our definition such cases should show abnormalities at birth, 
these may not be gross until later childhood and may be further accentuated at 
puberty The psjchic and sexual behaiiour of the pseudo hermaphrodite vanes m 
different mdmduals, and is often independent of the physical or endoenne basis 
Thus the hirsute, testicular pseudo-hermaphrodite may be essentiallj feminine m 
outlook and libido, and capable of functioning to complete satisfaction of herself 
and partner in coitus Some are ambisexual Apart from indisputable pseudo- 
hermaphrodites, it is obvious that a number of people ha\ e the physical charactenstics 
(apart from genitals), emotional reactions and libido of the opposite sex 

(B) Testicular Pseudo hermaphroditism — The commonest and most easily 
understood type is the male in whom the formation of the external genitals is m- 
complete, the two scrotal folds remaining ununited (cf hare lip) and enclosing a 
vagina like cavity, one or more inches in depth The penis may be incomplete, or 
hj'pospadias of \arying degree may be present, or the penis may be so inadequatelj 
developed as to represent a cUtons The patient is then brought up as a girl, until 
the appearance of masculine hair at puberty and the failure to menstruate lead to 
further m\estigation The vagina is found to be false, the uterus absent and the 
gonads testicles The last, being retained in the abdomen, ha\e the characteristics 
of cr\ptorchid testicles, namely, absence or destruction of the spermauc tubules, 
and increase xn the interstitial cells Nevertheless, the secretion of male hormone 
may be defiaent, and the patient be of eunuchoid type Chappie has desenbed the 
case of a >oung, beautiful woman, with no hirsutism, with a female figure, well- 
de\ eloped breasts and normal feminine libido, who in spite of a short \agina had 
satisfy mg intercourse wath males She came under observation for painful lumps 
m the groin, which were found to be testicles No uterus could be detected It is 
[ more usual, however, for the testicular pseudo-hermaphrodite to have hirsutism and 
other secondary male sexual charactenstics It is difficult to understand whj, of 
two p<4cudo hermaphrodites with testes and female external gemtals, one should 
have male hair and bodily form and another be a beautiful female Obviously the 
genetic factors are more important than the endoenne As regards the sexual organs 
other than the gonads there is considerable \anation, e g hj'pospadias onlj , with a 
vagina, with a vagina and Fallopian tubes, with a vagma, uterus and tubes The 
testes majf be m tlie pelvis, the inguinal canals, the labia or in the scrotum 

Diagnosis — ^The recognition of pseudo hermaphroditism is not difficult, although 
It may not become evident to the lay person until late childliood or puberty Urethro- 
scopj may give evidence of value In adrenal pseudo-hermaphroditism there is 
a common urogenital sinus, without a separate external urethra In addition, if 
the excretion of I7-ketosteroids in the unne is appreaably raised, the adrenal ongin 
of the condition can be strongly suspected The cluadation of the underljang 
pathologj may, however, be impossible unless laparotomy is undertaken Alany 
patients present themselves with lumps m the inguinal canal, and it is only after 
removal and section of these gonads that the real sex can be deternuned When 
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pscudo-hermsphrodMsm !s due to CAC^ of 

^'¥S£Sie' 

be Ldffied by cortisone or bihterAl Hjf = ^“^^'nt should depend 

Treatment.-If help is not sought before ndu t b e clitoris should 

upon the semnd inclinations of *= 9 “““^ Vh “cerioval of testes «« 


upon the semisl incbnstions of the psuerit. “ ‘“VhTreiioval of testes nny 
be amputated and, if necessary, the vagina enlarged Ibe reinov 

be anipuia of testes would pWCTt 


dimlnl^ the hirsutism. In the child °V“'l";„“b‘;iutlful fe®*' 

but m view of some tesOcular 9=?"^“-^=™”!*/°^''“ 5^"^ secrete cestrogeW 
configuration without hirsutism and *e fa« ^ rivM an Sdicatlon of what a 
it islonsidered by some better to «Eit until pubei^ gvM M m ^ 

likely to develop. When the ouUook and libido are masculme, a plasn p 
repair or create a scrotum and abolish the hypospadiaa. , ^jjogens can ^ 

Pseudo-hermaphroditism due to excesswe secretiM “f adrend sboaJd 

treated with cortisone or b'dateral subtotal adrenalectomy. T 9 y, ^^ict it' 
be performed before puberty, and when it ptov» "i' acts by sop; 

condition more susceptible to moderate doses of ^ attacks of adre^ 

pressing the secretion of androgens by Ae adrenal. It also 9'^ . OTmu*"* 

msuffiaency, although, surprisingly, these attacks are also abolished or 
bilateral subtotal adrenalectomy. 


CUSHING’S SYNDROME . 

Deanition.— A condiUon of pleAoric adiposity of Ae face ^ tot* 

with weakness, hypertension, diabetes, scanty menstruaUon, osteoporosis, 
distensa and a negative nitrogen balance. , r. t, Hnrins pregoa^'^ 

^liolocy.— It is more common m females. It often begins 
but occurs also at puberty and the menopause. It n^y occur at ariy , geos 
ms are due to hypersecretion of glucocorticoids by the adrenals, m 


also secreted in excess in some cases. j.„nrna or a 

Pathology.— There may be adrenal cortical hyperplasia, adrenals 

cinoma. In simple hyperfunction the size, weight and even histology oi u 
may be normal. Nodular adrenals, due to adenomata, may be ^opbiei ** 

When there is a neoplasm in one adrenal the opposite gland may 
excess of cortisone in the blood inhibits the secretion of pituitary ‘f , . dthis** 


3n ot pituitary ‘^ Yatedthis*’ 

Cushine found a pituitary basophil adenoma in some patients and j hyaHo* 

t. u means constant. Crooke founa 


the primary lesion, but the finding is by no 


arc B 


are produced by an excess of cortisone in man and experimental a 
letiological. However, in the case of adrenal hype^lasia, the pnmary s |^oi* 
probably the pituitary and an excess of corticotrophin has been found {yj ccD* 
(Parrotth The source of corticotrophin is probably the transitional P'^ 

but the eosinophils are also impUcated, as in acromegaly. There are t)1^ 

varieties of corticotrophin. An ovarian tumour consisting of adrenal 


• consistmg oi aaren-u ^ 
cells, may rarely cause Cushing’s syndrome ; and carcinoma of the thlTOU 

f j ’VL. 1: t i_.i .. ;.l, f»» 'Ti 


found, ^rhe liver is loaded with fat. The pancreatic islet cells are 
in the young. _ . . deposit*" 

Symptoms. — The face is rounded, plethoric and adipose. Fat is 
on tile chest, the breasts, tiie buttocks and the abdomen. The distal extr 
thin, except in children, and even the thighs and upper arms may have lost 
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there is mobilisaUon as well as deposition of fat. Not all patients are grossly fat. 
The breasts may be enlarged and acrocyanosis may be a conspicuous feature. Red 
or purple lines distenss are often present on the lower abdomen, in the groins, the 
lumbar regions, the axills and on the breasts, but they are not constant. There may 
be amenorrhcea or impotence and the latter may be associated with gynecomastia 
and testicular atrophy. Hirsutism is found in women when there is also excessive 
secretion of adrenal androgens. Muscular weakness and osteoporosis are associated 
with excessive catabolism of protein and a negative nitrogen balance. Parathyroid 
function is usually normal. 

The bones arc rarefied and softened, so that the vertebrae are compressed, and the 
patient develops kyphosis and round shoulders, wth a diminution in height. Lordosis 
helps to accentuate an adipose pendulous abdomen, and may give rise to troublesome 
backache ; but sometimes pathological fractures of the vertebrre and nbs have escaped 
attention. The blood pressure is raised, and there may be a secondary ischamic 
nephritis. In a few patients, fatal malignant nephrosclerosis has been recorded. 
Diabetes mellitus may be present in varymg degrees of severity, and those patients 
w’ho manifest no diabetic symptoms invariably show a delayed fall in blood sugar 
in the carbohydrate tolerance test. Pigmentation of the orbits and nipples may be 
present. Migrainous headaches are not infrequent, but changes in the optic nerves 
or visual fields are rare, since basophil adenomas are usually microscopic in size. 
The thyroid gland may be enlarged, but there is rarely evidence of hyperthyroidism. 

Complications. — -The patients are liable to intercurrent infections, due especially 
to staphylococci. 

Diagnosis. — ^The clinical picture is not difficult to recognise. Osteoporosis can 
be shown radiologically and the sella turcica is rarely enlarged. Perirenal insufflation 
may reveal an adrenal tumour and, when the kidney is displaced, depression of the 
renal calyces may be demonstrated in the intravenous pyelogram. An excess of 
urinary ll-oxysteroids (glucocorticoids) may be shown by the Talbot copper reduction 
method, formaldehydogenic assays or chromatography, and methods of assay of blood 
corticosteroids are being evolved. 17-ketostcroid excretion m the unne is usually 
normal; high values suggest neoplasm. A relative polymorphonuclear leucocjlosis, 
absence of eosinophils, a low blood potassium and alkalosis are found in some cases. 
The serum calcium and phosphorus are normal but the phosphatase may be raised. 

Prognosis. — The condition is usually progressive, ending in death from cardiac 
Failure or intercurrent infection. 

Treatment. — An adrenal or ovarian tumour should be removed. IVhen there 
is no tumour, irradiation of, or the insertion of, radon seeds into the pituitary may 
cause improvement or recovery. The author believes, however, that subtotal adrenal- 
ectomy is the treatment of choice. The operation can be done in one stage with two 
lumbar incisions. One-eighth of the adrenal gland is left behind. Cortisone, 200 
mg. daily by mouth, is given the day before operation and continued for 5 days. 
The dose is then gradually reduced. Adrenal insufficiency is indicated by anxmia, 
anorexia, nausea, weakness and rapid pulse. Autogenous adrenal grafts, which have 
been stored at very low temperature, can be inserted in such cases, although cortisone 
should still be given in the acute stage. Cortisone should also be prescribed w'hen 
^ adrenal tumour is being removed, since the opposite adrenal may be atrophic. 
Cortisone has made adrenal surgery safe and is invaluable. 


ADRENAL MEDULLARY TUMOURS 

Three distinct tj'pes of tumour arise in the adrenal medulla ; phasochromocytoma, 
dcn\ed from chromaffin cells, neuroblastoma, deri\ed from embryonic sympathetic 
ner%’c cells, and ganglioneuroma, derived from adult ganglion nerN c cells. 
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DISEASES OF THE ENDOCRINE GLANDS 


PH^OCHROMOCYTOMA 

Synonyms.— Paraganglioma; Hyperadrenalism. ^ and 

Definition.— A condition in which there is excessive secretion of 11 

nor-adrenaline by an adrenal medullary tumour, arising from chroraafnn c 
in the adrenal medulla, or occasionally from ectopic chromaffin cells in otner p 
of the body, e g. para-aortic, thoradc or cervical. 

Etiology .—This is unknown. A small percentage of cases are biJaterai. 
Pathology.— The tumours arc usually innocent, only a small Percentage 6 
malignant; but even when malignant, such tumours rarely rnetastasise. iney 
usually, but not invariably, small and the size of the tumour is no indicati 
degree of functioning. The cells stain yellow with salts of chromic acid « 
case of the chromaffin cells of the normal adrenal medulla. Phsochromo^ ^ 
secrete adrenaline and nor-adrenaline in quantities greatly in excess of no 
the secretion may be continuous or paroxysmal. The proportion of adrena 
nor-adrenaline secreted varies in different cases and cannot be predicted on c 
grounds. Their pharmacological actions are not identical, and perhaps t ® . 

important difference is that adrenaline causes acceleration and nor-adrenalme s ^ 
of the pulse. Nor-adrenaline also differs from adrenaline in having a 
glycogenolytic action. Both can be extracted from the tumours. In the c 
descnption, the term adrenaline will be used to include both sdrenalme an 
adrenaline, unless othenvise specified. , , 

Symptoms. — Characteristically these are due to paroxysmal secretion 
adrenaline which floods the blood-stream, producing a hypertensive crisis. A 
may occur at any time with variable intervals. The systolic blood 
rise from 130 to 300 mm. and the change in the diastolic is usually of a ® 
order. Other features are sub-stemal pam or angina, pallor, perspiration, n ^ 

vomiting, agonising headaches, cold clammy hands which are sometimes j 
shivering, cramps of the calf muscles, mydriasis, pyrexia, anxiety and fear jjy 
The beat of the heart may be so forceful as to shaKe the chest and the bed. l 
cardia is common, but bradycardia occurs in some cases. There may be left ^ 

failure with cardiac asthma. The thyroid is not uncommonly enlarged during 
attack. Sweating is often a prominent and characteristic feature, although s' 
glands are said to be cholinergic and not adrenergic. The fundi may show 
(edema, retinal hiemorrhages and exudates. The urine may be normal but 
contains albumin and granular casts. Malignant nephrosclerosis has been 
The basal metabolic rate is increased in attacks and there is often 
Lcucocytosis also occurs. The paroxysms last for 5 to 30 minutes anu ^ 
patient is left m a state of exhaustion from which it may take hours, or daj * 
rcco\cr. 

In other cases, as has been indicated abovre, the excessive secretion of 
13 constant and the condition may resemble essential hypertension or ,,jig 
progressive hypertension. Where paroxysmal attacks arc added to a 
chronic hj-pertension, the dangers of such attacks are obviouslv greater. Altno^g 
emotion, excitement, straining at stool, exertion and other happenings may predp'"^ 
an attack, there is often no obvious initiating factor. osJs 

Diagnosis.— The condition can occur at any age and in either sex. The diag^ 
can be made, with a considerable degree of certainty in the paroxvsmal '•anet)* 
the ba.is of the clinical picture. Tomography or intravenous pvelography ma) r 
Mdc confirmation, at the same Umc mdicaUng the site of the tumour which, stran^' 
is much more common on the right side than on the left. Pert-renal msufilatio' , 
madvmblc because it may preapitate an attack. The same applies to sttcif 
mmipulaiion m Uic lumbar area for this express purpose although it is rare 1-^' 



PH^OCHROMOCYTOMA 


519 

to be successful in producing an attack. During paroxj'sms, there is hasmoconcentra- 
tion with increased hjemoglobin and hjematocnt values and the serum potassium 
may be raised. ^ 

When a phajochroraocytoraa is present the intravenous injection of 0*025 mg. of 
histamine di-phosphate in 2*5 ml. of normal saline will cause an pnomous rise of 
blood pressure, sometimes amounting to a hypertensive crisis, which is one reason 
for avoiding ^e test unless the diagnosis on clinical grounds is improbable. Its 
mechanism of action is unknown. A simple and safe test, evaluated by Pickering 
and colleagues, is the measure of heat elimination from the hand by the change of 
temperature of water in a calorimeter in which the hand is immersed. Because of 
vasoconstriction the calories produced, under comparable standard conditions, are 
approximately only one-third of the normal. Another type of test depends on the 
use of adrenergic blocking substances like piperoxane and dibenamine, which have 
a greater affinity for the adrenaline receptor end organ than has adrenaline. Thus 
they both produce a fall of blood pressure, in the presence of a phieochromocytoma, 
in contrast to the mild increase in blood pressure which occurs when hj'pertension 
is not due to adrenaline. Both are injected intravenously and are preferably added 
to a slow intravenous saline infusion, Piperoxane is injected in doses of 0*25 rag. per 
kg. body weight over a period of 2 minutes. It may also be given in 2 ml. of normal 
saline injected slowly and the maximum dose should not exceed 20 mg. The injection 
may have to be stopped because of headache, nausea or sub-stemal pain. Dibenamine 
hydrochloride is given in doses of 7 mg. per kg. of body weight dissolved in 300 ml. 
of a 5 per cent, solution of glucose in normal saline over a period of I hour. The 
fall of blood pressure lasts for 24 hours and this makes it suitable also for therapeutic 
control. This also applies to phentolamine (Regiiin), given in doses of 0*08 mg, 
per kg. body weight during 1 to 2 minutes. It produces a rapid fall of blood pressure 
which lasts a few hours. These various adrenergic substances have clinical formulte 
very closely related. Another test, which has been developed by Peart and colleagues, 
based on the work of Euler and Goldenbui^, is the measurement of adrenalme-liko 
pressor substances in the urine. After hydrolysis with hydrochloric acid, so that only 
the free amines are estimated, these are selectively adsorbed on alumina. They are 
assayed biologically, using the blood-pressure response of the aniesthetised rat and 
measuring the response against known solutions of adrenaline and nor-adrenaline. 
The fact that dthydro-ergotamine reverses tlie action of adrenaline but not that of 
nor-adrenaline permits a measurement also of the relative quantities of each. This 
ratio varies considerably in different cases. As an indication of the value of this test 
the quantity of pressor amines, found in the presence of a phwochromoc}*toma, may 
be 10 to 40 times that in control cases or in the same case after operation. It is much 
more reliable than the adrenergic blocking test w'hich may give unreliable results 
in some cases for no apparent reason. 

Treatment. — ^The tumour should be removed. During its manipulation there 
may be a rapid and dangerous rise of blood pressure which can be controlled by 
piperoxane, the effect of which lasts some IS minutes. After removal of the tumour 
there is a dangerous drop in blood pressure and this is controlled by nor-adrenaline 
in strength of 10 to 20 mg. per litre of normal saline, the rate being adjusted according 
to the blood pressure. Atropine should not be used before operation, as it appears 
to interfere with the response to nor-adrenaline. In some patients the ultimate blood 
pressure after operation does not fall to normal and in others it may continue to rise. 
If assays of unnary adrenaline become normal, any residual hypertension can be 
attributed to irreversible changes in the peripheral vascular system. Even so, the 
general sjmptoms and the fundi always show improvement. If, however, adrenaline 
is still present in high concentration in the urine, a tumour on the opposite side should 
be suspected. 
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PHffiOCHROMOCYTOMA 

Synoni ms —Paraganglioma , “ “ secretion of adrenaline and 

Defimuon.-A condition in ivlndi there is excessite seCTrtion eelh 

nor-adrenalme by an adrenal medullary tumour, arising fro ^ 

“ the adrenal medulla, or occasionally from ectopic chromafBn cells m other p 


of the body, e g para aortic, 


thoracic or cervical 


: of cases are bilateral 


ffitiolo'gy —this IS unUon n A small percentage or being 

Pathology -The tumours are usually mnocent, only a ^ ^le 

malignant, fut even nhen -ahp.ant._snch mmon^^ ef p 


case of the chromafRn cells of the normal adrenal meomia normal a**- 

secrete adrenaline and nor-adrenalme m adrenaline and 

the secreuon may be contmuous or paroxysmal. The ^^ed on cbmcal 

nor adrenaline secreted vanes m different cases and cannot be predi« 
grounds Their pharmacological actions are not identical, and P”" Pj slowing 
imporunt difference is that adrenaline cau^ aaxlerauon and slight 

of the pulse Nor-adrenalme also differs from at^enaline in havmg a reiat 
glycogenolytic action Both can be «tracted from the and nor 

d«cnption, the term adrenaline will be used to include both adren 
adrenaline, unless otherwise specified c,.^retion of exc^ 

Symptoms —Charactensucally these are due to parox>smal seerc 
adrenaline which floods the blood stream, producing a , „^ure flUT 

may occur at any time vith variable intervab The systolic ^ P f ^ 
nse from 130 to 300 mm and the change m the diastolic is ° nausea, 

order Other features are sub sternal pam or angina, paUor, 
xomitmg, agonismg headaches, cold clammy hands ^^hlch are sometime 
shnenne, cramps of the calf muscles, m>dnasis, p>Tevia, anxietj and re 
The beat of the heart may be so forceful as to shake the chest and the oe 
cardia is common, but bradycardia occurs in some cases There maj be leii . as 
failure iMth cardiac asthma The thyroid is not uncommonl) 
attack Sweating is often a prominent and characteristic feature, ® -apill 

glands are said to be cholinergic and not adrenergic The fundi ^^rreouentl^ 
(zdema, retinal hiemorrhages aid exudates The unne may be noi^l but 
contams albunun and granular casts Mahgnant nephrosclerosis has been 
The basal metabolic rate is increased m attacks and there is olt^ jj,* 
Leucocjtosis also occurs The paroxysms last for 5 to 30 minutes ^ p, 
patient is left m a state of exhaustion from tshich it may take hours, o 
rccotcr f adren^hc* 

In other cases as has been indicated above, the excessive secretion oi |,,ru 2 at 
13 constant and the condition may resemble essential h>pertension or 
progressive hypertension Where paroxysmal attacks are added to a P^tjjjoug^ 
chronic hypertension the dangers of sudi attacks are obvaotislv greater p~pit3tc 
emotion excitement, straining at stool, exertion and other happemngs rnaj pt 
an attack there is often no obvious initiating factor , riiasrn®^^ 

Diagnosis — The condition can occur at any age and m either sex The oa 

can be made with a considerable degree of certamty in the paroxysmal vanc^Jj.^ 
the ba is of the clinical picture Tomography or intravenous pyelography m } 

V ide confirmauon, at the same time indicating the site of the tumour which, ^ is 
IS much more common on the nght side than on the left. Pen renal 
inadvisable because it mav precipitate an attack The same applies to ® /q- it 

j manipulation in the lumbar area for this express purpose, although it is ^ 
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to be successful m producing an attack Dunng paroxysms, there is hasmoconcentra- 
tion "With increased hamoglobm and h'ematocnt \'alues and the serum potassium 
may be raised 

WTien a phseochroraocytoma is present the mtravenous injection of 0 025 mg of 
histamine di-phosphate in 2 5 ml of normal salme \nll cause an enormous nse of 
blood pressure, sometimes amounting to a hypertensive crisis, which is one reason 
for avoiding the test unless the diagnosis on clinical grounds is improbable Its 
mechanism of action is unknown A simple and safe test, evaluated by Pickenng 
and colleagues, is the measure of heat elimination from the hand by the change of 
temperature of w'ater m a calorimeter in which the hand is immersed Because of 
vasoconstriction the calones produced, under compirable standard conditions, are 
approximately only one third of the normal Another ty’pe of test depends on the 
use of adrenergic blocking substances like piperoxane and dibenamme, ^ihich ha\e 
a greater affinity for the adrenalme receptor end organ than has adrenaline Thus 
they both produce a fall of blood pressure, in the presence of a phaochromocytoma, 
m contrast to the mild mcrease m blood pressure which occurs when hyTiertension 
IS not due to adrenaline Both are injected intrai enously and are preferably added 
to a slow intravenous saline infusion Piperoxane is injected in doses of 0 25 mg per 
kg body weight over a period of 2 minutes It may also be given in 2 ml of normal 
salme injected sloiily and the maximum dose should not exceed 20 mg The injection 
may have to be stopped because of headache, nausea or sub sternal pain Dibenamme 
hydrochloride is given m doses of 7 mg per kg of body weight dissolved in 300 ml 
of a 5 per cent solution of glucose m normal salme over a period of 1 hour The 
fall of blood pressure lasts for 24 hours and this makes it suitable also for therapeutic 
control This also applies to phentolamme (Regitin), given m doses of 0 08 mg 
per kg body weight dunng I to 2 minutes It produces a rapid fall of blood pressure 
which lasts a few hours These \anous adreneigic substances have clinical formulas 
\ ery closely related Another test, w Inch has been dev eloped by Peart and colleagues, 
based on ffie work of Euler and Goldenburg, is the measurement of adrenalme like 
pressor substances m the unne After hydrolysis with hydrochlonc acid so that only 
the free amines are estimated, these are selectively adsorbed on alumina They are 
assayed biologically, using the blood pressure response of the anaisthetised rat and 
measunng the response against known solutions of adrenaline and nor adrenaline 
The fact that dihydro ergotamine reverses the action of adrenaline but not that of 
nor adrenaline permits a measurement xlso of the relative quantities of each This 
ratio vanes considerably in different cases As an indication of the value of this test 
the quantity of pressor amines, found in the presence of a phsochromocyioma, may 
be 10 to 40 times that in control cases or m the same case after operation It is much 
more reliable than the adrenergic blocking test which may give unreliable results 
m some cases for no apparent reason 

Treatment — The tumour should be removed Dunng its manipulation there 
may be a rapid and dangerous nse of blood pressure which can be controlled by 
pjperoxane, the effect of which lasts some 15 minutes After removal of the tumour 
there is a dangerous drop in blood pressure and this is controlled by nor adrenaline 
in snength of 10 to 20 mg per litre of normal saline, the rate being adjusted according 
to the blood pressure Atropine should not be used before operation, as it appears 
to interfere with the response to nor adrenaline In some patients the ultimate blood 
pressure after operation does not fall to normal and in others it may continue to nse 
If assays of unnary adrenaline become normal any residual hypertension can be 
attributed to irreversible changes m the peripheral v’ascular system Even so the 
general symptoms and the fundi ahvays shovi improvement If however, adrenaline 
IS still present in high concentration m tlie unne, a tumour on the opposite side should 
be suspected 
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scEud charsctenstics are well developed 

f£;e’;rr"oUus%%i™"Ser;sf» 

susDCCted. It 13 a form of sexual neurosis and is usually y P. means uncommoa 

SaC^sme. Temporal lackofUbidoandimpoten^^ 

and respond to lessening of the strain and effort of y f ^.jjoiogical impotence 
and to rLsurance and encouragement M-m severe methyl tBt^„ 

3,opsyof.ht 

res»sC''L“tttrn5rr^^^^ 

mterstitial cells are intact and functioning vvell. The commone ^ „ 

1“ infection may be responsible The "Sc d'cmase in tte 

sensiove to toxins than ate the intersutial cells ^ j ^ jiigh pereenKS' 

number of sperm cells, the deficiency pa*“; 

of abnormal shapes are evidence “f, '"^5™ Jale sterility. Itispt;"*®' 
logical lesion, hormone therapy is unlikely effective in raak sterd^ 

never to declare a patient completely sterile but to use the term 


CLIMACTERIC 

Synonym —Menopause e , , ,n women about th' 

Definition —The climacteric, or change of life , P'™” ' f °^j,an fun«'»“ 
age of 45 to 50, and its manifestations are due ^f“';°," °au 5 e refers m”" 

and associated changes in the pituitary and adrenal glands „¥ ,1" &“mactenc „ 
precisely to the cessation of menstruation It is one feature of the clim 

iE..W-The primary disorder appears to be '’f °Sn^ '■y'’ 'i 

the ovaries ceasing to respond to gonadotrophic stimuh The oituiWO 

activity of the anterior pituitary gland and of the adrenal to secrete 

secretra an excess of follicle-stimulating hormone, but apparently cease 
luleinising hormone The ovaries become atrophic and fibrosed indnidt*** 

Symptoms —A great deal depends on the endocrine con^itution 0‘ se'er* 

Some women experience almost no symptoms or signs Others may s apd 

disturbance Vasomotor instability is manifested by hot flushes “ somet*'^'* 
neck, alternating with cold sweats There is an increase in fat and f^taoco 

very considerable Hair may grow or increase on the lips and chm, a 
of increased artivity of the adrenal cortex Anxiety, nervousness, ’ patttm- 

ahsm tremors and palpitations, may change personality and hehavio r 
Hypertension may develop at this time, and may disappear spontant ^ 
months or years, or may be permanent Pruritus is often 
diseases, such as exophthalmic goitre, diabetes mellitus, rheumatoid a 
migraine, may have their onset at this time of life although not necess ; 
directly by the endocrine changes occurring at the climacteric evcral)^^ 

The climacteric changes and symptoms often go on for a period ot s . 
and may even recur after an interval of several years’ freedom from “ -,djcate“ 
That they are not entirely brought about by cessation of ovarian activity • ^pgi-atio*! 
by the effects of bilateral ovantciomy in younger women, e g , 'iO ^ .he 
may or may not be followed by dimactenc symptoms, but in any case at pjptofl'* 
45 to 50, although menstruation ceased 15 years previously, climactenc j 
may make their appearance 
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Prognosis.— Vasomotor, neurotic and hypertensive sjTnptoms tend to disapjjear 
spontaneously after some months or years, but adiposity and hirsutism may remain. 

Treatment. — ^When there are vasomotor syTnptoras osstrogens should be given 
in the smallest dose that proves effective. The synthetic cestrogen, ethinylcestradiol, 
can be given in an initial dose of 0*01 mg. tn-ice daily or 3000 units or more of the 
natural oestrogen, cestrone, can be riven daily. It is recognised that some patien^ 
may require much higher dosage and then nausea may result, especially with synthetic 
preparations. Although mstrogens are carrinogenic in laboratory animals this should 
not prevent their administration in the climacteric wh^ they are indicated. A more 
realistic disadvantage is the possibility of uterine bleeding during the time of adminis^ 
tration or on withdrawal. For this reason minimal doses are advised and when the 
cestrogen is to be discontinued withdrawal should be gradual. Should uterine bleeds 
ing take place in a post-menopausal padent, receiving cestrogens or not, uterine 
carcinoma should be excluded. Sedatives and simple psychotlierapy are often bene^ 
ficial and adiposity and hirsudsm are dealt with on the lines advocated in previous 
sections. 


SEXUAL PRECOCITY 

Synonyms. — ^Pubertas Pnecox ; Macrogenitosomia. 

Definition. — ^The attainment of sexual maturity in childhood some years before 
the normal time of puberty. True sexual precocity is due to pituitary or hypothalamic^, 
pituitary gonadotrophic stimulation. Pseudo-sexual precoaty is due to h>*peractivity 
of the adrenal cortex, or of a gonadal tumour, in childhood, leading to premature but 
incomplete sexual maturity. 

Etiology and Pathology. — Sexual precocity may be efue to a variety of causes, 
which ultimately belong to one of three groups, primary gonadal; primarj» adrenal; 
primary pitiutary or hypothalamic-pituitary. Thus the underlying lesion may be 
an adenocarcinoma of the testis, a granulosa cell tumour of the ovary, an adenoma 
or adenocarcinoma of the adrenal cortex, a pineal tumour (which acts pathologically 
by mechanically stimulating the hypothalamic pituitary mechanism and not by pro- 
ducing any specific hormone of its own), encephalitis, internal hydrocephalus or a 
third ventricle tumour. There is also an idiopathic familial type of sexual precocit)’. 

(he mechanism, (he resui( is a hypersecretion of antfrogenic or otstrogemc 

hormone. 

Symptoms. — In boys, the sexual precocity is shoum by enlargement of the penis, 
development of hair on the pubis and to some extent on the face, and often consider- 
able strength, the Hercules type. In true sexual precocil)’ the testicles are enlarged 
in proportion to the penis, whereas in pseudo-sexual precocity the testicles, except 
when there is a testicular tumour, are small and atrophic. This is due to the fact 
that adrenal androgens inhibit pituitary gonadotrophins. The boys will show ob\ious 
sexual bcha\iour, e\en running after and attacking adult women, masturbating against 
their legs, which they may clasp with great strength and may bite with anger if 
frustrated. Seminal emission is rare with pseudo-sexual precocity. The precocity 
may begin in vety early childhood. 

NVuh giris, there are clinically two main types. VTien the condition is due to 
ON^rian hyperactirity, either primary or secondary to a hypothalamic-pituitary’ 
stimulus. It is manifested by qualitatively normal sexual development, pubic hair, 
wcll-formeU breasts, menstruation and e\en pregnancy’, the last having been recorded 
as e.irly as 6 years of age. With adrenal tumours, menstruation is usually absent, 
the clitoris enlarged, the \oice deep, and hirsutism occurs on the face and body, 
as in virilism. These manifestations are due to the secretion of androgenic hormone 
by an adrenal tumour but adrenal cestrogens may also be secreted- 
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neuroblastoma or sympathoblastoma 

This highly mshgnant tumour ra'n''£"lS= “ 

at any age, and on rare occasions, ‘‘““Xn due to metastases than to the 

obstruct labour Symptoms and signs “lulto under 1 year, the liver 

orimary growth In the Pepper type, which affects emmren Hutchison t)pe, 

LnomLly enlarged and the disease is rapidly^r^^^^^^^ 

which IS more common in especially m the region 

progress of the disease is more gradual The skul « ‘X 'hthalLa are amongst the 
of the orbits, and bruising of Ae eyelids from those 

commonest presenting symptoms Skull the outer table Secondary 

m sarcoma, showing fine spicules “f diagnosuc. 

tumours of the long bones are usually '^?'X?s not 

The penosteum is raised by subpenostcal growth which does not 

“"•J 'o|n?S -KlJ ^"thin a year, but example, of sponteneous recover, 

Tre'atment —Excision of the pnmary growth can be combined with radiotherapy, 
but the results are unsatisfactory 

GANGLIONEUROMA 

This IS a rare benign tumour which produces symptoms only because of its 
It IS found in childhood and m adult life 


THE SEX GLANDS 

Hypogonadism may be secondary to failure of pituitary ndromc, 

described m previous articles, eg Simmonds’s disease and 7,niactenc. 

or it may be a primary failure of gonadal function, e g eunuchoioism , ^ 

The latter condition m males is not generally recognised, but is met wu 

men over 50, wth loss of libido and potency, hot flushes, anxiety ^ence id 

concentrate , the symptoms arc ameliorated by testosterone therapy 

man is not infrequently met with at all ages, and is usually psychogenic 

organic impotence, eg after traumatic castration, responds rarely 

sterone, psychogenic impotence does not The latter may be ameUora ® 

cured by psychotherapy Temporary functional impotence is more com 

is generally realised, and is caused by excessive anxiety or fatigue 


EUNUCHOIDISM 

Deflnltioru — A condition of pnmary hypogonadism, or agonadism, rviU 

in embryo, or before puberty TTie term is usually restneted to males an Q^cor 
be observed in the descnption of this section, but female eunuchoidism do 
The term eunuchism is sometimes applied to complete absence of gonadal i . 

Etiology — ^The condition is often genetically determined, and there is 
cause for the failure of gonadal development , or it may result from bilateral t 
atrophy following mumps, or, rarely, operation for bilateral inguinal 
rarely, also, both gonads may be involved in strangulated hernia, and be ^ 

In certain religious sects, castration is performed before puberty in all males, 
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operation was at one time carried out to provide eunuchs (meaning “ guardian of 
the couch ”) in harems. 

Symptoms. — ^The epiphyses of the long bones remain open until the third or 
fourth decade, or longer, and as there is no deficiency of growth hormone, all true 
eunuchoids tend to be tall, often very tall. The length of the limbs is much greater 
than the measurement from the head to the pubis ; in normals such measurement 
are approximately equal. The testes are absent, atropliic or infantile, and the penis 
small and flaccid. Libido and potency are absent. The secondary sexual character- 
istics are absent and the patient has a smooth hairless face and high-pitched voice. 
The pelvis may be of neutral type, or unusually broad for a man. Pubic hair may 
be present, but it is scanty and limited horizontally. There is a thin type and a fat 
type, which fact complicates our conception of the disease, but this appears to depend 
on an inherent endocrine constitution. Thus, whereas in cattle, sheep and oxen, 
castration is imdertaken to produce fatness and in\*ariably does so, in dogs early 
castration produces fatness in only some 50 per cent. Even the thin eunuchoids 
tend to put on weight after the age of 40. 

Complications and related Sirndromes. — A syndrome consisting of gyna:co- 
mastia, very small testes, azoospermia and increased amounts of gonadotrophins has 
been described by Idinefelter, Reifenstein and Albright, biopsy of the testes showng 
hyalinisation of varying degree in the spermatic tubules. The interstitial cells of 
Leydig appear numerous and prominent, but staining methods show that thejr are 
abnormal. The urinary 17-ketosteroids are usually decreased and most of the patients 
show some degree of eunuchoidism. Heller and Nelson described a similar group, 
but in which gynscomastia was a less common finding. These contributions led to 
the theory that the seminiferous tubules secrete a substance called “ inhibin which 
inhibits the secretion of anterior pituitary gonadotrophins. Inhibin is said to be a 
hypothetical cestrogen-like secretion of Ae seminiferous epithelium. These condi- 
tions should be regarded as varieties of eunuchoidism in wWch some pathological 
process affects botn the seminiferous tubules and the interstitial cells, although the 
near normal appearance of the latter may be deceptive. The clinical picture is fairly 
obvious and can be confirmed by the demonstration of an excess of pituitary gonado- 
trophins in the urine and by failure of the testes to respond to gonadotrophic injections. 
Biopsy of the testes is important for a complete evaluation, in particular in those rare 
cases where the size of the testes is not appreciably decreased. True eunuchoidism 
occurs only when the genetic or pathological processes are evident before or at puberty, 
but an incomplete post-puberty type is recognised. Primary antenor pituitary in- 
sufficiency may be associated with a eunuchoid-like condition, but the author does 
not think the term “ pituitarj’ eunuchoidism ” should be permitted as it is confusing 
and conflicting with definition. It is obvious that in such a condition there is an 
absence rather than an excess of pituitary gonadotrophins in the urine. 

Testosterone can be given by injection, 50 mg. of testosterone propionate in oil, 
twice or thrice weekly ; or more conveniently by using the long-acting testosterone 
phenyl-propionate, injected once weekly or every 2 weeks in the same dosage. By 
subcutaneous implantation, 8 tablets of 100 mg. each, the effect wall last for some 
8 months. Methyl testosterone, 10 to 25 mg. tablets by mouth or under the tongue, 
three times a day are also effective. Sublingual absorption ensures the maximum 
potency, but s%\'allowing the tablet is quite practicable and efficient, although only 
tuo-thirds as effective. 


IMPOTENCE AND INFERTILITY 
Apart from the association of impotencj' with obrious major endocrine disorders, 
organic endocrine impotency can be due to deficiency or absence of testicular andro- 
genic secretion. Defined as such, it is a rarity, and it can be ruled out when secondary 
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DISEASES OF THE ENDOCRINE GLANDS 

In both sexes, sexual maturity is associated with premature dentition, and early 
union of the epiphyses. The latter results in ultimate dwarfism although initial 
gro\vth is vsell above average. Although the instincts may be adult, the intellectual 
actnity usually corresponds to the chronological age. 

Diagnosis. — In girls, an enlarged clitoris and hirsutism suggest an adrenal tumour, 
whereas homosexual precocity, without hirsutism, may be due to an ovarian granuloM 
cell tumour, or, more commonly, bilateral adult development of the ovaries, or 
cystic ovaries. Although, in the two latter instances, the initial stimulus is probably 
a pituitary one, there is often no gross detectable pituitary or hypothalamic pitmta^ 
lesion. In boys with an adrenal tumour, the testes remain infantile, although the 
penis is big, whereas with a primary pituitary, or hypothalamic-pituitary lesion, the 
testes tend to be developed to adult size and function. Pineal tumours may be mani- 
fested by ocular palsies, papiUtedcma, somnolence and other hypothalamic features 
such as polyphagia, adiposity, diabetes insipidus and disturbances in temper^r^ 
Precocious puberty may also occur with third ventricle tumours, aqueducial 
following encephalitis lethargica, tuberculous or syphilitic meningo-encephaloependy- 
mitis, post-measles encephalomyelitis, supra-sellar tumours, neoplasms involving the 
floor of the third ventricle and tumours of the mamillary bodies and tuber cincreuro. 
Ventriculograms and exploratory cranial operations may be necessary. . 

Prognosis. — Idiopathic or familial sexual precocity may proceed to a nor^ 
adult state. Adrenal and testicular tumours arc usually malignant, uhcreas ovanan 
tumours are generally 'not so. Intracranial lesions may be fatal. Removal of adreo^ 
or gonadal tumours tends to produce a reversion «> normal m the absence of metasta^' 
Treatment. — Adrenal, testicular or intracranial neoplasms should,^ if ^ 

be excised. Oestrogens may control sexual behaviour m males with idiopathic o 
hypothalamic-pituitary precocity. 

S. Leonard Simesos 



SECTION VIII 

DISEASES OF THE DIGESTIVE SYSTEM 
DISEASES OF THE MOUTH 

STOMATITIS 

CATARRHAL STOMATITIS 

^Etiology. — Catarrhal stomatitis is common in ill-nounshed children during 
dentition and m association with gastro intestinal disturbances In adults it may 
result from excessi\e consumption of alcohol or highly seasoned food or excessi\e 
smoking It IS sometimes present in the specific fevers, and may also be caused by 
septic teeth and a dirty or badly fitting plate It develops rapidly m very ill people 
\vhose mouths are not kept clean, espea^Iy if they sleep wth the mouth open 

Symptoms — ^The gums and lips may alone be affected In other cases the 
whole mouth, including tlie tongue, is invoUed The mucous membrane is red and 
dry, but excess of mucus may be secreted by the small buccal glands The tongue is 
swollen and furred 

The mouth is uncomfortable, and occasionally actual pain is present, espeaally 
on mastication The patient complains of a nasty taste, espeaally on waking, and 
fetor ons may be present The general health is unaffected 

Treatment — ^The teeth should be cleaned tvith special care, and the tongue kept 
as free as possible from fur by scraping A mouth wash should be used aner each 
meal, and gljcenn of borax should then be applied to the inflamed parts 

ULCERATIVE STOMATITIS 

JEtiology — Ulcerative stomatitis is not a specific disease, but is, like catarrhal 
stomatitis, produced by the action of vanous irritants It can de\eIop from neglected 
cases of catarrhal stomatitis, and is a prominent symptom of mercurial poisoning 
and scurvy The following are speaal vaneties of the condition 

(a) Recurrent Ulceration in Adults 

Single or multiple superficial ulcers may occur on the mucous membrane of the 
cheeks, lips, tongue and gums They have a grey surface wath a red, but not raised, 
border, and the intervening mucous membrane is generallj healthy In severe cases, 
ho\\e\er, the ulcer is deeper and its base bnght red Ea<i ulcer generally lasts only 
a few daj-s, but a patient maj have one or more in his mouth for months, or e\en 
>ears, without an interval They are often verj pamful, especially on chewing, and 
they maj make it impossible to take any aad fooo Their stiolog) is most obscure , 
the condition ts aggravated bj oral sepsis and ill-fitting plates, and some ulcers maj 
begin as abrasions produced bj the careless use of a tooth brush, but it appears to 
depend pnmanlj upon some obscure constitutional defect It is not associated wnth 
am disturbance m digestion or with any speaal form of gastnc secretion The saliiw 
Is not aad and tlie ulcers do not appear to be mfectii e in ongin In some cases there 
IS an undoubted nervous element in causation, and immediate cure may follow relief 
from anxiety, suspense or emotional strain 

No treatment beyond scrupulous attention to oral hygiene and the application 
53S 
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of silver nitrate to each ulcer as it “h 7 ee’times"a Tyfo^a momh! 

reported from the use of nicotinamide, 100 mg, three times a uay lui 

(6) Aphthous (or Vesicular) Stomatitis. ^ ^ 

Etiology.— Aphthous stomatitis occurs especially in ' 5 ',,“ ye «ni 3 

associamd Mi.h some febrile or digrfvc disorder. It is due to a filterable 

which is latent until activated by such "a 'vesicles, each sur- 

Symptoms.— The aphthm consist of small slightly raised „lcers, 

rounLd by a red areola. Within 24 hours the vesicles m ,dl?. They 

2 to 4 mm. in diameter, with bright-rcd margins, /he ulcers h i rap^ 
occur especially on the inner surface of the lips, the edges of t*": “"S j mouth 
of the cheek. In severe cases the pillars of the ™j:„^=i“^oaoently present 

feels sore, and the child is unwilling to take food. „„hVotabsmin 

Treatment.— The mouth must be carefully washed after meals " ^ „,th 
chlorate solution (gr. 10 to 1 fl. oz.). In severe cases the ulcers may be 
silver nitrate. 


(c) Follicular Stomatitis. 

/Etiology.— Follicular stomatitis may occur 


at any age, but especially in nurs’ S 

""symptoms — The mucous follicles of the lips and cheeks 
swollen ; the epithelium over them breaks down, and ulcers, 3 to 3 rnm. ^ 
result. They may cause no symptoms, but more commonly they give rise 
siderable amount of pain on taking food and to reflex sahvation.^ nitrate 

Treatment. — The ulcers heal rapidly after being touched with silver 


(d) Mercurial Stomatitis. 

Sec pp. 233 and 381. 

(«) Ulcero-Membranous Stomatitis (Vincent’s Stomatitis). , 

etiology and Pathology. — Severe ulcero-membranous stomatitis is a con 
disease, caused by infection with the same spirochattes and fusiform baci 
cause Vincent’s angina (see p. 537). , , the 

Symptoms. — All parts of the mouth and pharynx may be ' milar to 

margins of the gums are specially liable to be affected. The stomatitis is s 
that caused by mercury and the gums may be so swollen and bleed so 
scurvy is simulated. The breath has a characteristic fetid odour, and tn 
gums may make mastication painful. ^ , . ^ften 

The disease is sometimes acute, but more often runs a chronic roursc 
followed by pyorrhaa alvcolans. It generally gives rise to but little consti 
disturbance. . r .lie goCi* 

Treatment. — The teeth should be scaled, and the ulcerated margins ° j, gj by 
treated by the application of 10 per cent, chromic acid for 1 minute, foho ^ 
hydrogen peroxide kept in the mouth for 2 minutes. Penicillin lozenges slio 
used by tucking one as high as possible mto the buccal sulcus above the 
molar. It will last from 1 to 3 hours and then should be replaced by * 

imU last all night. This should be kept up continuously for about 4 days or 
day or two after acute symptoms have subsided. In severe cases intramuscuia ^ 
of pcniallin should be given, 500,000 units daily for 4 days. The patient sho 
given 300 mg. vitamin C daily for a fortnight, followed by 50 mg. daily for ^ t 
bodmm perborate should be used as a tooth-powder and hydrogen pcroxiO 
mouth-v.ash. Smoking should be forbidden. 
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PYORRHOEA ALVEOLARIS; CHRONIC PERIODONTITIS 

(J) Gangrenous Stomatitis. 

Synonyms. — Cancrum Oris ; Noma, 
jEtioIogy.— This rare disease occurs in children, especially girls beUs'een the 
ages of 2 and 5, who live under very insanitary conditions. It generally develops 
during convalescence from an acute fever, especially measles, and less frequently 
scarlet and typhoid fever. It also forms part of the clinical picture of agranulocytosis 
(p. 756). 

Symptoms.— A sloughing ulcer develops in the inside of the cheek or on the 
gums ; It rapidly spreads and leads to brawny induration of the skin of the cheek. 
Occasionally it heals spontaneously, but more frequently it perforates the cheek or 
spreads to the tongue, chin, jaivbone or eyelid and eye. ^ 

Cancrum oris is accompanied by severe constitutional symptoms, the patient 
being prostrated with a high temperature and rapid pulse. Diarrhcea or broncho- 
pneumonia frequently follows, and death generally occurs bet\veen 7 and 10 days 
from the onset. 

Treatment, — The only adequate treatment for cancrum oris in children is to 
destroy the diseased part as completely as possible with the cautery. Intramusralar 
injections of penicillin should be given in massive doses related to the child’s weight. 
For the treatment of agranulocytosis see p. 757. 

THRUSH 

Etiology. — Thrush is most common in weak, emaciated infants wth gastro- 
intestinal symptoms, who have been fed with an unsuitable diet, and whose mouths 
hate not been kept clean. Acid fermentation of food remnants leads to catarrhal 
stomatitis, and this is likely to be followed by thrush. Thrush occurs in epidemic 
form in badly managed institutions, being spread by dirty feeding-bottles. The 
disease may also occur in enfeebled adults in the late stages of tuberculosis, cancer 
and diabetes, and in severe febrile infections. 

Pathology. — Thrush is caused by infection with Candida albicam — a fungus, the 
filaments ol which form a dense felt-work in the superScial epithelial layer of the 
mucous membrane. 

Symptoms. — Thrush generally appears first on the tongue, and then on 
the cheeks, lips, hard palate, tonsils and phaiymx. In rare cases the entire buccal 
mucous membrane is covered, and the infection may even spread to the vocal cords, 
CESophagus and stomach. It begins as slightly raised, pearl-while spots, which 
gradually grow and then coalesce. The white material can be readily detached, 
learing either intact mucous membrane, or, in more severe cases, a bleeding and 
ulcerated surface. 

Diagnosis. — Adherent milk curds may superficially simulate thrush. In aphthous 
stomatitis the white patches are at first vesicles and then definite ulcers, and saliva- 
tion is present in contrast to the dry mouth in thrush. A definite diagnosis can be 
made only with the aid of the microscope. 

Treatment. — ^Thrush should be prevented by keeping the mouth clean and 
babies’ bottles sterilised. It is important to improve the patient’s general health as 
well as to give local treatment. The mouth should be washed W’ith sodium sulphite 
solution (gr. 60 to 1 fl. oz.), after which the fungus can be easily scraped off. Infected 
I patches may be painted daily with a 1 per cent, solution of gentian violet. 

[ 

, PYORRHCEA ALVEOLARIS; CHRONIC PERIODONTITIS 

iEtiologi’ and Pathology. — Stagnation of food mixed with pyogenic o^nisms 
t between the teeth leads to inliammation of the edge of the gums — marginal gingivitis. 
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The attachment of the muco-penostenm to the ‘“‘f 

pocket develops bettveen the tooth and the gum The mjgm^ thej j 

is then slowly eroded as a result of ran^ng osteitis, “"‘'i ‘‘ ""^ds ,o gradral 

by granulation tissue Stagnation of infective material in the '““j Ja, the 

extension of the disease and aggravation of the B'"S‘"‘is Pus » p 
condiuon at this stage being mmmonly knrnvn as Py”™™ „ore teeth 

Symptoms— In marginal gingivitis the edge of the gum of ™^,obe 

IS red and swollen and bleeds with abnoimal ease vvhen htosh'd, the fi P 
affected bemg usually the mterdental papilla: When Py‘’‘'*'5,f v “ n exuding 
veloped, pockets are present round the teeth, and pus ™ 8? ^S.nraf 4 e mouth 
front the edge of the gum Even when none is seen on first ,|,e teeth 

beads of pus appear if the edges of the gum are pressed secreted 

are often loose Reflex salivation occurs, and an excessive quantity ot rn -Qpjiag? 

by the small mucous glands of the mouth This is a common the 

The accumulation of decomposing food, debris and pus m the , m the 

teeA produces an unpleasant taste in the mouth, most marked on 6 . . j 
morning, and is a common cause of foul breath is no pain, a ^ to 

discomfort which may be present is generally insufficient to induce tn p 


consult a dentist , j tf-atment 

Treatment — In early cases the disease can be arrested by scaling a j-strojdl 
of the pockets with strong antiseptics When the supporting bone * -j-gdiate 

to more than half the depth of the root, extraction is neMSsary in m 
cases the gum should be cut away m order to eradicate the pockets i r 
should then be given instrucuons regarding oral hygiene 


DENTAL CARIES 


The immediate cause of dental canes is unknown, but two mam j jjy 

been put fonvard The chemico«parasiUc theory postulates that acid pro 
bactenal fermentation of carbohydrates causes decalcificaUon of the o” ,t» 
dentine, the acid being kept m contact with the tooth by a plaque of de 
surface The alternative theory is that the initial change is a degradaUo 
organic matrix of the enamel by bactenal enzymes and that the 
subsequently disintegrates It is generally agreed whichever theory is corr 
canes is due to the activity of bacteria asticsoo^ 

Symptoms — Canous teeth are tender, and their presence renders tie 

painful The patient therefore avoids using the affected teeth, and this j 5 

deposit of tartar and the stagnation of food If many teeth are affected tne y, 
bolted, so that indigestion is likely to occur owing to insufficient rnasucatio 
apart from possible infection of the alimentary canal caused by 
matcnal from the mouth The imtation produced by the decomposition ol s 
food around the teeth gives nse to marginal gingivitis and pyorrheea alveola^ 
sepsis produced in this way is of mu^ more importance than that j 

canes itself, as the quantity of decomposing matenal and bactena swallowe 
dental cavities is comparati\ely small, and no loc^ absorption of toxins or 
can occur so long as the pulp cavity is not reached When the latter becomes 
absorpuon of toxins is likely to lead to enlargement of the cervical glands, esp 
in children, and the chronic inflammation produced m this way is a ^ ^ 

cursor of tuberculous infcaion of the glanrb Inflammation of the pulp 
the pcnodontal membrane and may finely produce an alveolar abscess efcrre<^ 

Dental canes is the most common cause of toothache, and pain is often r 
to vanous situauons more or less remote from the teeth . gddi 

Prophylaxis — ^The madcncc of canes can be significandy reduced by tn* 
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tioQ of vitamin D, calcium and phosphorus to a diet which is deficient in these sub- 
stances, and the improved dentition of British children in the post-war years waS 
attributed to tlie war-time provision of extra milk and vitamin D. Calcium carbonate 
ivas also added to the flour and the vitamin D content of margarine w’ps increased. 
Refinement of flour is detrimental because it removes phosphorus and increases the 
content of phytic acid, a substance which interferes with the absorption of calcium. 
Caries is especially prevalent in regions where there is a natural deficiency of fluorine 
and it has been shown that the artificial fluoridation of drinking water, to an optimal 
value of 1*0 to 1'2 parts per million significantly reduces its incidence. Concentrations 
above this level are liable to cause mottling of the teeth. Fluorides can also be applied 
direedy to the teeth, and four applications of a 2 per cent, solution of sodium fluoride 
at weekly intervals will usually reduce the amount if not entirely prevent the onset 
of caries. 

Oral hygiene ^ — ^The teeth should be brushed regularly vertically from the gums 
to the teeth, and \YOoden tooth-picks used to clear and massage the gum spaces 
between them. Tincture of iodine may be applied on a wisp of wool on the end of 
the tooth-pick. The mouth should be well rinsed after meals. Ideally, sugar and 
sticky carbohydrates should be eliminated from the diet, and they should be replaced 
by natural unrefined vegetable foods. 

Treatment. — ^This is the province of the dental surgeon. Removal of all the 
milk teeth in children may cause narrowing of the dental arch and consequent crow'd^ 
ing of the permanent teetli, but this can be easily remedied by treatment, whereas 
the septic condition of the mouth caused by extensive canes may lead to permanent 
ill results. 


APICAL INFtCTlOK 

Etiology. — Infection of the apes of the root of a tooth can occur only if the 
pulp is dead, except in rare cases of extensive caries. 

Symptoms. — ^Apical infection may be acute or chronic. In the former an alveolar 
abscess forms, which gives rise to the usual S)'mptoms and signs of inflammation. 
Chronic apical infection, on the other hand, frequently gives rise to no pain or dis- 
comfort, and no signs recognisable on ordinarj' examination, It can then be recog- 
nised only in a good radiograph. 

Treatment. — ^In cases of moderate severity the pulp canal should be opened 
and sterilised by antiseptics, e.g. ammoniacal sUver nitrate followed by formalin, or 
penicillin 25,000 units per ml., or ionisation with zinc chloride, or diathermy applied 
do%vn the root canal, and the root should be filled to its apex w’lth an impervious 
material. In more advanced cases, and in all in W’hich secondary symptoms are 
present, extraction should be performed without delay and the socket should be 
curetted. 


HALITOSIS (BAD BREATH) 

An offensive odour to the breath is mainly of importance because it may give 
rise to serious feelings of inferiority and self-consciousness if the sufferer is made 
a\vare of his complaint. In most cases of halitosis the indmdual is, in fact, uncon- 
scious of any bad smell — on tlie contrary, when he Is continually complaining of his 
breath it is often found to be due to an obsessional neurosis and that he has actually 
no odour at any time. A pungent heavy breath is frequently due to bad teeth, decay- 
ing food in dental ca%itics, pyorrhoea, or to cheesy putrefactive material in the ciypts 
of the tonsils. Ozeena (see p. 956) is a further local cause, as may, rarely, be infected 
accessor^’ nasal sinuses. Decaying material on the back of the tongue may become 
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offensive and pulmonary conditions, such as lung abscess or bronchiectasis arc other 

^^Hcpatic or intestinal causes of halitosis can less easily be demonstrated 
It 13 popularly believed that chronic consUpaUon may be a cause, this is, m taa, J 
doubtful. The odour of garlic when swallowed in capsules may remain m in - 
after it has disappeared both from the breath and the intestine, and it P , 

that liver dysfunction may play a part m some cases of halitosis Ine s p 
smelling mercaptan may be smelt strongly m the breath in cases of hepatic 
Treatment. — Some cases of unexplained halitosis are improved by muen 
the amount of fats in the diet Purgatives are of little use, though saline 
are often advocated Attention must be paid to the mouth, teeth, throat 
Chlorophyll tablets taken orally will often remove the odour completely an j 
ordered freely without ill effects 


DISEASES OF THE SALIVARY GLANDS 
PTYALISM 

JEtlology. — The flow of saliva is increased by reflexes originating m the 
and also in more distant situations Thus all pathological conditions m 
and Its neighbourhood, such as stomatitis, epithelioma of the tongue and ^ 
teeth, especially if associated with pain, are accompanied oy salivation ^ 
neuralgia, whatever its cause, is frequently associated with a reflex ^ j._jjcli 
Mechanical irritation of the cesophagus caused by the passaee of a tube into the 
or by the impaction of a foreign body causes salivation, which is a common 
in achalasia of the cardia and m simple and malignant ulceration of of 

Reflex salivation is the cause of waterbrash associated with the hjperchlorhjd 
duodenal ulcer. 

The salivation which may occur dunng menstruation and in the early ^ 
of pregnancy is also probably reflex m ongm Sain ation is a common and 
very distressing symptom of paralysis agitans and post-encephahtic ^ 
Ptyalism may result from excessive smoking It is also caused by the specific st 
latmg aaion of certain drugs, such as pilocarpine, and by drugs such as the 
and mercury, which arc partially excreted by the salivary glands 

Symptoms — Every time saliva is swallowed air passes with it into the 
In neurotic individuals a spitting or swallowing tic may develop , the latter is a‘ ^ 
accompanied by acrophagy and the patient consequently complains of severe flatuie 
with excessive belching (p 566) ^ 

Treatment —In order to cure ptyalism the pnmary cause must be discover 
and removed As purely symptomatic treatment, belladonna should be P' 

5 minims of the tincture, taken three times a day, half an hour before ^ 

sufficient, but much larger doses are often required The drug has the 
advantage of dimimshing the secretion of gastric juice when gastric hypersecreo 
IS also present. 


XEROSTOMIA 

iEtiology.— The dry mouth which is constantly present in fevere, is due 
to deficiency in the psychical, chemical and mechanical stimuli to salivary scer 
The assi^atcd toxa:mia probably also exerts some direct inhibitory action on 
gbnd-cc Is Depressing emotions and the loss or perversion of taste, which 
^r when the tongue is furred, result m diminution in the psychical secret" 
ITie paralysis of the secretory nerve-endings produced by belladonna, stranioiu«^ 
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and their alkaloids sets the limit to the dose of these drugs which can be administered. 
The secretion of saliva is also diminished when excessive quantities of fluid are lost 
by other channels, as in severe diarrheea. Diseases of the saliv'ar)' glands tln.mbelves. 
such as mumps, result in dimmished secretion. Severe xerostomia ncc ‘m jr.allv 
develops without an) obvious cause. A drj’ mouth is also .1 common jcsult < piti” 
with the mouth open. 

Symptoms. — Deficient secretion of saliva causes the mouth to become dry and 
septic, as particles of food remain between the teeth, where they undergo bacterial 
decomposition. The tongue is furred and dry, and there is often an unpleasant taste 
in the mouth. It is difficult to chew food sufficiently, and the appetite is impaired 
as a result of the condition of the mouth and the difficulty in tasting. The insuffi- 
ciently chewed food is likely to irritate the stomach. In severe cases dysphagia occurs 
and speech becomes difficult. The loss of the digestion of starch by the ptyalin of 
the saliva is of no importance owing to the amylolytic aaivity of the pancreatic juice. 

Treatment. — A diet should be chosen which stimulates the flow of saliva ; acids 
are most active, then salt and bitters, whilst sweet substances have very little action. 
The food should be given in as appetising a form as possible and masticated very 
thoroughly. The taste of a bitter mixture taken immediately before meals may 
directly stimulate the flow of saliva, and pilocarpine may be tried, but it is rarely 
of much use, as a dose sufficiently large to increase the flow of saliva generally pro- 
duces unpleasant symptoms, such as excessive sweating. It is, however, valuable in 
the treatment of paralysis agitans and post-encephalitic Parkinsonism, as it counter- 
acts the xerostomia (and also the paralysb of the intrinsic eye muscles) often caused 
by hyoscine and stramonium, without diminishing their effea on the tremor of 
paralysis agitans and the rigidit)’ following encephalitis. Great care should be taken 
to keep the teeth clean, and the mouth should be w’ashed after each meal. 


SPECIFIC PAROTITIS (MUMPS)— (see p. 174) 


PAROTITIS 

ffiAiology.. — ^Paroutb U due to Iwfectiow ascewdiw.^ dvwA ftova 

the mouth. This is particularly apt to occur in the acute parotitis that not infrequently 
follows operations on the alimentary tract when the mouth has become septic owing 
to dehydration, the absence of c hewing and no^a ^ salivat ion. It may“develop 
secondaril)’ to obstruction from a * stone m Stense~n*rduct.~bt^i n the d ry mouth, of 
Sjogren’s syndrome or diabetes raellitus. It may also follow trauma of Stensen’s 
duct by ill-fitting dentures. Subacute parotitis, which is often recurrent, may also 
occur in persons with apparently healthy mouths. The infection may be limited to 
Stensen’s duct, when it is referred to as sialodochitis, or it may spread from the 
ducts to the tissues of the gland. Blood-stream infection may also take place. The 
subacute recurrent type of infection is relatively common in children and occurs 
more frequently in women than In men. In children recurrent attacks tend to become 
less sev ere as adolescence is reached and usually clear up before adult life. 

Symptoms. — In acute parotitis following operation one or both glands may be 
affected. The glands are enlarged and tender, the skin over them reddened, shiny 
and (edematous. In severe cases, suppuration t^es place, the neighbouring lymphatic 
glands enlarge, the temperature is high and severe constitutional symptoms are 
present. The mouth is dry and difficult to keep clean; the tongue is cov'cred with 
a thick fur. The mouth o? Stensen’s duct is everted and forms a small, red nodule 
from which a bead of pus can usually be squeezed. In most cases the inflammation 
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subsides mth antibiotic treatment , abscess fonnation may occur , ^ 

tion becomes chronic, the paroud glands remain permanently enlargea an 
a reduced quantity of sali\a. , nrrsstca 

In the subacute form swelling of one or both glands may occur on a sing 
or repeatedly at intcr%als of we^ or mondis, sometimes over a period ot ma n 
The swelling usually lasts for several da^ but may persist for months r 
in the Bi2e of the swelling takes place, an mcrease usually accompanying or 
mastication The inflamed gland is tender to pressure and the overlying 
be reddened and hot. Firm pressure over the gland often causw 
or turbid saliva from the reddened onficc of Stensen’s duct. The 
glands may be affected in the same way, either by themselves miec 

parotid swellings In these patients radiographic examination of the ducts a 
tion of lipiodol frequently shows bcadhke dilatation of the terminal 
may be irregular dilatation of the mam duct and its branches The conoi , 
be differentiated from Icukaimia with infiltration of the parotid and cf 

glands and from uveoparotitis or Heerfordt’s disease which is a special 
sarcoidosis leucocv't^^ 

Microscopical examination of the paroud sahva showa degenerated * tjjf 
epithelial cell debris and organisms In acute parotitis Staphylococcus out 
organism usually responsible, while m the subacute and recurrent forms otrey 
vtndara and pneumococcus are commonly found ii ,1 << iisusL'^ 

Treatment — In acute parotius treatment with penicillin m ^ 

leads to resolution Hot fomentauons or application of an electric pad my 
pain of the swollen gland Mouth washes may oe used and steps should 
to overcome dehydration and to deal with local conditions in the 
exist If abscess fomution has occurred incision of the gland will be tb* 

In subacute cases peniallin is also useful, local application of heal to 
pain and chewing gum to assist drainage When the active phase has _« iji 

wave diathermy is often helpful In long standing cases with chrome 
persistent swelling deep X ray therapy is sometimes justified, but this tre 
which destro )-8 the secretory mechanism of the gland and induces fibrosis 
never be einpIo)cd m children whose facial bones are sull developing, S’*'* ‘ 
cases u may interfere with the growth of the mandible 


NON-lXrnCTIVE RECURRENT SWELLING OF THE 
PAROTID GLANDS 

^Etiology.— This condiUon may occur at all ages The cause is 
but the frequent assoaation with allergic conditions in the patient himseU of 
relatives has led to the suggestion that an allergic process is responsible 
of cases have been described in which this pathogenesis has been demonstrated ov’ 
doubt- 

Sjmptomi — Eaung may preanitate attacks cspeaally when the 
15 cluracter, and m some pauenu the parotid glands become swollen v^hencv^j ^ 
IS taken over a period of many years In others the swelling is definitely 
with the caung of ccmin foods to which the patient is spcafically 8ons,‘''^„d 
awclhngs arc rnorc often bilateral than unilateral Hiey develop »pidlv ^ 
present for a thon time only, often subsiding within half an hour and 
silting [or more than 2A hours Single isolated atucks may occur, but owing ^ 
brief duntion and the absence of aheT-tffects they are seldom «cn. and 
luting ihemvth-es for treatment are usually recurrent. Signs of infUmmsfp 
•bsimt, the piroti 1 Mln-a conums no pus and the swellings arc seldom 

In most cases secretion can be expelled from tJ,c parotid durt by pre^ure 
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the attack. Globules of jelly-like mucus obstructing Stcnsen’s duct may first be 
forced out, followed by 2 or 3 ml. of clear saliva. It is in this type of case that 
eosinophil cells have been observed both in the mucous plugs and in the pent-up 
secretion. This is sterile and contains no pus, but secondary infection may supervene 
in patients in whom swellings have recurred over a long period. In early cases saliva 
may be difficult to obtain. 

Sialography may show gross fusiform dilatation of the main and branch ducts 
in long-standing cases ; in others the appearance is similar to that seen in infective 
parotitis, %\ith bead-like terminal dilatatioos. In early cases the appearance may be 
normal. 

Treatment. — ^Massage over tlie gland is of value, especially when mucous obstruc- 
tion is present. In some cases injection of adrenaline subcutaneously leads to sub- 
sidence of the swelling. If specific foods cause the swelling, these must be avoided. 

Thomas Hunt 


DISEASES OF THE TONSILS 

ACUTE TONSILLITIS 

Tonsillitis has been classified as superficial, follicular or lacunar, and parenchy- 
matous, according to the degree in which the various parts of the gland bear the 
brunt of the inflammation ; the distinction, however, is not a definite one, as the 
entire organ is necessarily inflamed. 

Etiology. — ^The disease is rare in children below the age of 3, and after middle 
age; and it is commonest in spring and autumn. It is predisposed to by general 
ill health, overwork and a polluted atmosphere; and the infection may be carried 
by tvater or milk. Cross infection in hospital wards, dormitories and classrooms is 
often an important factor in spreading the disease. It occurs as a regular symptom 
of scarlet fever and measles. There is a connection between rheumatism and tonsil- 
litis, and it was formerly believed that tonsillitis was of rheumatic origin; but it is 
now generally recognised that both acute rheumatic fever and chronic rheumatic 
pains in joints and muscles are often caused by absorption from infected tonsils. 
Unhealthy conditions of the teeth or tonsils predispose to further attacks by causing 
adhesions in the crypts or supratonsillar fossae, thus promoting the retention of 
secretion; previous incomplete removal acts in the same way. The usual bacterial 
cause is a hremolytic streptococcus (Sir. pyogenes) of Lancefield’s Group A. 

Symptoms. — The symptoms are those of a feverish attack, together with a sore 
throat ; the former often appears before the latter, and only examination of the throat 
reveals the cause of the disturbance. The temperature may rise to lOS® or 105* F., 
and there is a variable degree of malaise, backache, headache and pain in the limbs. 
The soreness of the throat radiates to the ear, and is increased by attempts to swallow ; 
the voice becomes thick, the breath foul and the submaxillary and upper cervical 
glands are tender and swollen. 

The tonsils are swollen, and their purple-red colour extends to the pharynx, 
palate and uvula — the latter frequently being cedematous. In the follicular type the 
Surface of the tonsils is spotted over with jellowish masses of secretion which have 
exuded from tlie crypts ; sometimes this secretion becomes confluent on the tonsils, 
it Is soft and readily wiped away. The tongue is coated, and the fauces covered wth 
tenacious mucus. There is usually consripatton, and the urine is scanty and high- 
coloured, but not ordinarily albuminous. Albuminuria is, however, an occasional 
complication, as arc pericarditis, endocarditis and suppurative otitis media. 
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Diiignosis.-The diagnosis from di,>htherU is "Xe"and 

The latter is more gradual and asthenic ™ ,iPr^4sb“fone of diphtte™ 

rapid pulse, and the urine frequently contains albumin. JJie mOTDra 
is peyish white rather than yellowish, ^'“^11 area The exudation 

palate7though it may on occasions be confined to a surface of tl« 

of tonsillitis rarely spreads, and never to any great Uiched leaves a 

tonsils. The diphtheritic membrane is adherent and, ;,f,en discreK 

bleeding surface, while that of tonsillitis is readily ”“L n,“de, and m 

In cases of doubt a bacteriological cxaminauon should always be 
injection of antitoxin should be given while waiting .„,tment. H 

‘ Treatment.— Complete bed rest is the most important y jjj pro- 
as is so often the case, the patient is constipated a suitable jck niM'') 

scribed. The time-honoured custom of applying hot fomentations to tne 
irritates and tires a sick patient whose greatest need is rest. ^ 

The severely ill patient cannot gargle, and it is foolish to / ’ e oftea 

however, derive some comfort from alkaline mouth washes, eiftn these 

demanded by the patient or his relatives and it may be well to acceae 
mands, trochiscus phenolis is harmless and has a certain loca 
Penicillin lozenges are sometimes of value, but their routine use is n 
because severe stomatitis may result. Intemallyjispinn^is and then 

shaken with an equal quantity of water, may be used as a moutnw 
swallowed ; 


Acidi acetyl-salicylici In 

Pulv. Tragacanthas Co 

Aquas . . to 1 oz. 

Feeding is often difficult and the patient must be encouraged to ths® 

nourishment as his dysphagia permits. Semi-solids are usually 6^*®^ Tunket 
liquids and there is scope for ingenuity in provision of a suitable diet. J * 
jellies and thick unseasoned soups are acceptable. severe cas«* 

There is little more to be said about the treatment of mild cases, in “ 
sulphonamides, penicillin, or even both, will be indicated. It is importan 
that the earlier a sulphonamide is given the more likely it is to rtoeraWf^ 

must be sufficient to maintain an effiaent blood level for 5 days even if the tc P 
settles early. A generous fluid intake is essential. Penicillin, when and 

be given in full doses for 5 days. It is usually not worth while to take cu ^gcci 
test organisms for sensitivity to antibiotics since Group A haemolytic str p 
are ah\aj 3 penicillin-sensitive. . red a**®* 

There is yet no evidence suggesting that other more recently discove 
biotics are better than penicillin. 


PERITONSILLAR ABSCESS OR QUINSY 

Etiology. — ^This condition can be defined as inflammation with pus jjj of 
in the loose areolar tissue outside the tonsil. Infection in the supratonsillar . 
in the depth of a crypt bursts through the capsule. This process is '®''°Lgj.cfore 
adhesions obstructing the mouth of the supratonsillar fossa or the crypts,"'^ gjs 
prcMous attacks of tonsillitis and imperfect surgical removal are predisposing^^ ^ 
The abscess is usually situated abose and external to the tonsil, but in rare ca»- 
behind it. j5 

Symptoms.— The affection u unilatenl ; but sometimes the opposite 
atucked as the first reco\crs. It begins wuh a feeling of malaise, fever, o"®*? ’neck, 
and 8e%cre pain radiating from one side of the throat up to the ear and into tne 
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the cervical glands are enlarged and tender, and the neck stiff. Dysphagia is intense, 
the tongue thickly coated, and the breath foul. The mouth cannot be opened widely, 
and a good light is required for examination, when the typical large deep-red swelling 
is to be seen bulging one side of the soft palate. Pus forms in 2 to 4 days and, if left 
alone, will eventually burst through the supratonsillar fossa or occasionally through 
the soft palate ; relief is then immediate, but occasionally the opening closes pre- 
maturely and the abscess refills. A much less acute, almost insidious, form of quinsy 
is sometimes seen when a patient suffering from acute tonsillitis has received sul- 
phonamide treatment too late and in ineffectual doses. 

Diagnosis. — Occasionally diphtheria simulates quinsy when swelling is dis- 
proportionately great and when only a tiny area of diphtheritic membrane is present* 
Malignant disease of the tonsil and tonsillar stone have been mistaken for quinsy. 

Complications. — Although one of the most painful and distressing of acute 
diseases, complications are uncommon, and death is very rare ; it has occurred front 
rupture of the abscess, and inspiration of the pus, during sleep. Severe hamorrhage 
may take place after spontaneous or surgical evacuation of the abscess when, as the 
blood may come from the internal carotid or from a branch of the external carotid 
artery, ligature of the common carotid is called for. Suppuration of the cervical 
glands is a rare complication, as are pneumonia, septicemia and pyemia. 

Treatment. — The general treatment is the same as that of severe acute toii«51Iltis, 
and the pain sometimes calls for an occasional injection of morphine. In the early 
stage, before pus has formed (peri-tonsilliris), sj'stemic penicillin may be given irt 
full doses with good prospects of aborting abscess formation. The treatment should 
be continued for 5 days even if improvement is obvious. If pain and trismus persist 
beyond the third day it must be assumed that pus has formed and the abscess should 
be opened without delay. Even experienced physicians often find difficulty in making 
a confident diagnosis of pus formation, in such cases it is usually wise to continue 
penicillin treatment for 24 hours and re-examine the throat on the following day. 

The procedure of opening a quinsy is not always easy for the patient mil not be 
able to open his mouth wide and a good light is essential. An adult should not be 
given an anaesthetic, though the throat may be sprayed with cocaine 5 per cent. : an 
alternative plan is to allow him to suck an amcthocaine hydrochloride (Decicain) 
lozenge. He must be seated bolt upright and his head rigidly supported. A thin- 
bladed scalpel adequately guarded is thrust into the most prominent part of the swell- 
ings the cutting edge should Ue upwards and the blade held in. the sagittal plane. 
The scalpel should not be introduced deeper than J inch. Whether or not pus is 
struck at once a sinus forceps is introduced into the wound and opened mdely to 
assist evacuation. Children must be gi%'en an aniesthetic but the mouth gag must 
be introduced before induction and a sucker must be at hand lest the abscess bursts 
spontaneously before full anaisthesia is obtained. The patient’s head must be extended 
(chin to ceiling) before the incision is made. 

When the acute illness is over the patient must be told that the tonsils should be 
removed to prevent recurrence. It is very unwase to operate until at least a month 
has elapsed. 


CHRONIC TONSILLITIS 

Many attempts have been made to classify chronic tonsillitis and much unneces- 
sary’ confusion has arisen. Pathologists disagree about the definition of chronic 
infection whilst physicians have accepted clinical distinctions which are often non- 
existent It has been the custom for years to speak of chronic parenchymatous 
lonsillhis and chronic follicular tonsillitis ; in the former there is parenchymatous 
hyperplasia and overgro\\th of lymphoid tissue, whilst in the latter cry’pts become 
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distended tvith epithelial debns and pns It » easier and SJo'S 

to chrome tonsillitis m the hnoa edge that the picture msTJ a?e lareXn 

infection is present it matters httle t%hcthcr the tonsils themselves arc urge ^ 
parenchymatous hj'perplasia or small and fibrotic with pus leaking f 

'^^ccepung this simplification makes it possible to refer to enlarged 
inferring infection Many healthy children hate large tonsils which never p 
to trouble and are best left alone It is proposed to refer to the problem ot 
tonsillitis as it affects children and adults separately 


CHRONIC TONSILLITIS IN CHILDREN 

Infected tonsils m children are usually enlarged and assocuted “ISl, 
adenoids, though gross hj’pertrophy of adenoids may exist when 
Healthy tonsils and adenoids tend to atrophy at puberty and hypertropny 
takes place de nmo after that age ^ nf 4 sad 

Etiology. — The condition occurs chiefly in children between the 
14 and, as a rule, results from rejicatcd acute attacks The first throat of 

have arisen as a manifestation of scarlet fever or measles Unsuspected int 
the maxillary antra may lead to chronic tonsillitis . jo 

Symptoms — ^The symptoms are often overshadowed by those pnman y 
enlarged adenoids, mouth breathing, toneless speech, snonng, recurrent 
and deafness of v-ar^ing seventy Between recurrent attacks children 
plain of sore throat Cervical lymph nodes are easily palpable and 
visibly enlarged , suppuration m the glands is now uncommon It is well to rcni 
that m some coses the enlarged nodes are tuberculous eumats 

The objective appearances are very vanable, and it is extremely difficult to es^^^^ 
the healthiness of a tonsil by inspection Slightly enlarged tonsils may be 
and may readily meet on gagging, while big tonsils are often largely gpea 

palate or hidden beneath the plica tnangulans— in which case a bulging can W 
at the side of the soft palate corresponding to the site of the upper pole 
Treatment — It is important to realise that no local treatment to chronically 
tonsils IS of value Paints, gargles and lozenges may have to be presenbed bu 
to ease the minds of anxious parents Recognition and treatment of maxillary sm 


When it IS considered that the degree of chronic mfcction is not severe 
warrant surgical removal, an open air life in the country or at the seaside ^ jjj 
advised if domestic circumstances permit. The well-disciplined child who is 
to bed at reasonable hours does better than the spoiled child w of 

Unhealthy tonsils should be removed when there have been repeated 
tonsillitis, after a quinsy, when there is chronic cidargement of the cervic^ 
and when rheumatic fever or chorea has occurred. Definitely unhealthy tonsils sn 
also be removed m cases of chronic or recurrent otiUs media, whilst recognising 
CTen more important role of enlarged adenoids m the causation of this 
When chronic cervical adenitis is present, and is not due to some other 
cause, such as pediculosis or dental canes, the tonsils should be removed 
they appear diseased or not , in these cases about one third of the tonsils are tu^ ^ 
culous, and this latent tuberculosis cannot be recognised by inspection, many 0‘ 
tonsils indeed being quite small 

The reader is referred to surgical works for details of the operation, but it 
be said here tha^ if a tonsil requires removal, it must be removed completely id 
ap^le, for the deeper portion of a diseased tonsil is quite as unhealthy as tbe W 
1 ’ remaining portion is very common, and the previous operas 

only adds to the surgeon s difficulties * 
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CHRONIC TONSILLITIS IN ADULTS 

In older subjects, when fibrosis has followed hypertrophy, the stenosed crypts 
become filled witli ycllowsh-white ciaeous masses. The patient complains of 
an offensive taste, foul breath, often of recurrent attacks of sore throat and of 
gastric disturbances. Not infrequently various forms of chronic toxemia, such as 
fibrositis or arthritis, are induced by absorption from these septic foci. In many 
cases the tonsils are quite small ; they may look healAy, but pus can be squeezed 
out of the crypts on applying pressure at the anterior pillar by means of a flat instru- 
ment. 

Treatment. — The treatment in the more marked cases is removal. There are, 
however, a good many patients who have only a few unhealthy crypts in the tonsils ; 
such patients may be taught to empty these crypts by pressure on the anterior faucial 
pillars with the handle of a spoon. The mouths of the crypts may be painted with 
guaiacol 4 per cent, in glycerin. 


VINCENT’S ANGINA 

iEtiology. — ^This affection is believed to be due to two organisms, the fusiform 
tacillus and spirochaete of Vincent growing in symbiosis; these organisms may be 
ound in many ulcerative conditions of the mouth and throat, but their constant 
)resence in this affection points to their specific character. Affection of the throat 
s frequently secondary to periodontal infection of the gums. It occurs especially 
n debilitated persons and under insanitary conditions and, though rather rare in 
:ivil life, was common during the War of 191^1918 and the War of 1939-1945. 

Symptoms. — The attack begins insidiously, with malaise, general pains and a 
temperature of 100® to 101* F. The pain in the throat is often slight but in some 
cases may be severe, but the glands on the affeaed side become enlarged and tender, 
and the breath is characteristically offensive. 

There is superficial ulceration, which commonly involves tonsils or fauces but 
may affect the inner surface of cheek, pharyngeal AvidJ or larynx. The ulcers vary in 
size; their base is covered with a yellowish-grey pseudo-membrane which is not 
easily detached, and tliere is marked hj'penemia around the edges. In rare cases 
the pseudo-membrane is replaced by a heaped-up irregular slough. By the end of 
a week the membrane ceases to form, and the ulcer begins to heal. 

Complications are very rare. 

Diagnosis.-^The^ disease is particularly interesting by reason of its liability to 
imitate diphtheria in its early stage, and syphilitic ulceration later. In botli cases the 
discovery of numerous spirdia and fusiform bacilli in smear-preparations — they are 
diffiodt to cultivate — wall help the physician to the correct diagnosis; but these 
organisms may also be found in syphilitic ulcers, and the Wassermann reaction is 
occasionally positive in Vincent’s angina. The subacute onset, tlie raised temperature 
and the tenderness of the glands aid the differentiation from syphilis ; and from 
diphtheria the milder constitutional symptoms, the soft friable character of the 
membrane and Ae absence of the ^plitheria bacillus. Cases of non-specific 
superficial ulceration involving tonsil fauces and inner surface of cheek are not unduly 
rare. One form occurs as a result of serai-stani'ation or a grossly unbalanced diet. 
A second form remains entirely une.xpl^ned, it is common in women and no specific 
organism or rirus has been discovered. Patients suffering from this mj sterious ^’pe 
of ulceration almost always have some unresoI\*ed psychological worry. Phj’sicians 
should be alive to the fact that ulcerative lesions can also occur in the course of 
agranulocjtic angina, Iculuemia and glandular fever. 

Prognosis, — Death hardly ever occurs. 
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Treatment.-Th= ulcerated areas should be cleaned 
after which topical applications, such as liquor arsenicalis “"“J hcenn, roj 

equal parts, or neoarsphenamme m the strength of gr. 20 to the oz oi g y 
Ke5! These should be firmly applied on a swab, with due regard to their poison 

Ascorbic aad and vitamin B complex are valuable, particularly in the treatm 
of recurrent cases Dental supervision is important tests for 

The causal orgamsms are not easy to CTlture so that ed that tic 

sensitivity to modem antibiotics are unreliable. It is, are best 

use of systemic penicillin is amplv justified by results Penicillin g 
avoided because their use is too often followed by stomatitis ^ PagceiT 


DISEASES OF THE PHARYNX 

DIVERTICULA (seep 546) 

ACUTE CATARRHAL PHARYNGITIS 

This IS not a very well-defined affection, and is usually parpa 

rhinitis on the one hand, and by laiyngitis on the other , the tonsils also o t 
pate m the inflammation j ♦ .« a featuro 

Etiology.— The affection is generally the result of coryza, and it is 
vanous acute infectious fevers, such as measles, German measles, s 
influenza and typhoid . f-elmg 

Symptoms— The discomfort vanes from a tickling sensation, or tne god the 
a lump in the throat, to severe dysphagia The voice is huskv and tn^ generef 
cervical glands tender and somewhat enlarged There is slight fever 
malaise , j-g behroif 

The pharynx is to a varying degree red and swollen, espeaally at , jjgnds" 
the posterior faucial pillars, where the swelling forms the so called late ^^ii 
The palate is swollen and relaxed and the uvula elongated The poste 
often covered by a film of tenacious mucus , 

Treatment — ^The patient should stay in a warm room and avoid tne a 
of smoking, talking, alcohol or imtating foods Aspinn, or sodium sa j 
helpful and it is important to treat any primary cause 

ACUTE SEPTIC PHARYNGITIS 
This term includes a senes of severe infective inflammations , (Edematous, p 
monous and gangrenous pharyngitis and laryngitis, and Ludwig’s 
classification must neccssanly be a clinical one, based on the seventy of the 
and their localisation, for they can be produced by a vanety of micro art 

though they are usually caused by a streptococcus These severe ^ 

fortunately uncommon, and most often, though by no means mvanably, 
debilitated or alcoholic persons . 

Symptoms —These vary greatly with the seventy of the mfection, 
from a mild inflammation to the most severe septic mtoxication They 
malaise, sore throat, dysphagia, hoarseness and dyspnira- The temperature j 
cases nses to 105° or 106° F , but m many of the worst cases it is hardly g: 
all, and may be subnormal Plcun^, pneumonia and pencarditis may jpd 
death may result from asphyxia , but the worst cases die from general 
heart failure, even within 24 hours of the onset of the disease 
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The objective appearances, also, are very variable. The pharynx and palate are 
of a deep purplish red, and there may be sloughy pseudomembraneous patches. 
The entire mucosa may be enormously swollen, and the cedema may involve the upper 
aperture of the larynx and produce asphyxia. The sublingual region is sometimes 
occupied by a peculiar brawny swelling, of a hardness lihe wood, w’hich spreads 
downwards into the neck to a ^’ariable extent, and is known as Ludwig’s angina. 

Treatment. — ^The patient must be in bed and well nursed, and every care must 
be used to ensure that he takes as much nourishment as possible. Sulphonamides 
and antibiotics must be the mainstay of treatment. Adults should receive 60,000 
units of penicillin 3-hourly, and this may be combined with full doses of a suitable 
sulphonamide. A high fluid intake must be assured. Oedema of the glottis may call 
for emergency tracheotomy. For Ludwig’s angina it is now only rarely necessary 
to make an incision deeply into the neck in the hope of striking pus ; the sw elling wll 
either subside or a fluctuating abscess will become apparent. 

RETRO-PHARYNGEAL ABSCESS 

There are two forms — (1) Acute, and (2) Chronic. 

1. The acute form occurs in children up to the age of 3 or 4, but is far more 
frequently met •with in the first 12 months. It is due to suppuration in the pre- 
vertebral glands situated behind the posterior pharyngeal wall ; these glands disappear 
in later life. The abscess Is secondary to nasal, naso-pharyngeal or tonsillar infection 
md may occur during the course of an infectious fever. 

Though rare, the condition is an important one, for it may easily remain un- 
recognised in a young infant, and may be fatal if the abscess is left unopened. The 
symptoms are fever and restlessness, a hoarse cry and croupy cough, with difficulty 
in swallowing and dyspncea. Such symptoms should arouse a suspicion of retro- 
pharyngeal abscess, which may be seen on inspection as a rounded swelling of the 
posterior pharyngeal waU, The abscess h often very large, and must be freely opened 
m such a way as to avoid aspiration of the pus, wthout an aniesthetic, and with the 
child firmly held, either on the side with the face directed somewhat downtsards, or 
on the back with the head hanging almost vertically. A suction apparatus must be 
at hand. Recovery is rapid, and no after-treatment is required beyond attention to 
tlie enfeebled general health. 

2. The chronic form, also, is found most frequently in children, but generally 
after the third year. It is of tuberculous origin, and is due either to tuberculosis of 
the pre\ertebral glands, or to caries of the cervical spine. The latter should be care- 
fully excluded, for this abscess should not be opened through the mouth, as secondarj' 
infection of the diseased bone is likely to occur. The chronic glandular abscess, 
however, may be successfully opened by this route, though some surgeons prefer 
to treat all chronic cases by an indsion beyond the stemo-mastoid. 
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Btiology.— Chronic pharyngitis is usually secondary to chronic ii^ectron in 
nasal sinu^s, tonsils and teeth. It is aggravated by mouth>breathmg, excessive 
smoking and over-indulgence in alcohol. r v „ 

Symptoms. — Discomfort may take the form of aching, fullness^ or leeling oi a 
lump, a hair or a pricking. The voice has a dead tone, and there is usually muM 
harvJung and frequent swSlowing. The sufferer often bewmes depressed, and tears 
that he has cancer of the throat. The unpleasant sensations are markedly lessene 


after a meal. . , , . 

The mucosa of the pharynx and palate is thickened, and there is a loss w 
finer modelling of the faucial pillars j me uvula is elongated, often slightly cEdema 
at its edges and tip, and fails to retract on phonation. The posterior wall is , 
by a film of mucus, which puckers up and becomes more obvious on touching it w 
a probe or swab. The wall of the pharynx is traversed by enlarged venules, a 
sometimes it is set with slightly raised pink lenticular nodules of lymphoid ^^ 5 
constituting a variety known as granular pharyngitis. In other cases two 
masses of lymphoid tissue appear behind and parallel to the posterior pillars , 
are the “ lateral bands ”, and this form is called lateral pharyngitis. Patients sunen^ 
from atrophic rhinitis may complain of dryness of the throat ; the posterior 
wall presents a glazed dessicated appearance, sometimes alluded to as pharjtig* 

IVeatraent — ^The most important part of the treatment consists in 
and alleviation of the cause, ana should beg^n with a careful examination of the n 
passages. Cases of pharyngeal hypersesthcsia without obvious local changes are o 
harmed, rather than helped, by local treatment which directs attention to 
Tobacco should be given up, and alcohol in concentrated forms, indeed we » . 
should be abandoned completely in plethoric patients; condiments and wg j 
seasoned food should be avoided. This type of patient is benefited by a 
dose of sulphate of soda or magnesia, a teaspoonftil in a glass of hot 
dressing, or by one of the natural mineral waters. When the pharynx is 
Mvered with tenacious mucus, an expectorant mixture gives relief, such 
ipecacuanha, min. 12, vinum antimoniale, min. 5, potassium iodide, gr. 
of tolu, min. 60, ivatcr, 1 fl. oz., three times a day. The throat may be sprayco 
a warm alkabne saline lotion, or protargol 10 per cent. Of local applications j 
form of paints, 10 per cent, protargol is the most generally useful, 4 per cent. 
in glycerin is also well tolerated. In cases presenting heaped-up inflamed 
of lymphoid tissue on the posterior pharyngeal wall, the galvano caute^ 
value, but it must be used lightly so that subsequent scamng is minimal- * 
patients suffering from this complaint are intelligent yet introspective and ^ 
and alcoholic indulgence makes them impatient and intolerant. It is diflicuh 
Aat constant hawing makes them worse, and the physician’s most common nus 
is to fix his patient's mind on the throat by over-treatment. 


KERATOSIS PHARYNGIS 

In this condition a number of sharply defined white or yellow spikes 
the surface of the tonsils; they also occur, though less profusely, scattered 
Imgual and naso-pharyngeal tonsils and on any lymphoid granules in the P ^pji 5 
They occur at any age after childhood and the causation is unknown. The 
consul of heaped-up epithelium and detntus containing numerous 
of the kind ordmanfy present in the mouth. On microscopical ^ 

branching fungus mycelium can usually be demonstrated. They someoio^ ^ 
appear quickly, in other cases they remain for many months, or they 
1 hey produce no symptoms, or at most a slight discomfort, and are of interest 
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because thej are frequently mistaken for the exudation of chronic follicular tonsillitis 
Once seen they can, houever, be recognised at a glance, for they are hard and adherent, 
discrete and promment, and occur beyond the limits of the tonsils, on the pharynx 
and base of the tongue They are usually discovered acadentally by the patient, 
tsho IS naturally alarmed at their appearance They are quite harmless, and local 
treatment is useless for they are removed with difficulty and usually recur , it is wise 
to reassure the patient by telling him these facts and, if any treatment be required, 
to trust to attention to the gene^ health, a holiday and change of air 

W I D\GGFrr 


DISEASES OF THE (ESOPHAGUS 

THE NORMAL (ESOPHAGUS 

The act of swallowng occurs m four stages The first consists m the voluntary 
propulsion of food from the mouth to the pharymx The second is set m action by 
a reflex ansmg from the contact of food with the posterior wall of the phary nx, which 
leads to closure of the passages leading to the mouth, nose and laryms together v.ith 
a rapid penstaltic waie traiellmg dorni the constnctors of the pharynx, which is 
foUowed by the opening of the hitherto closed pharyngo cesophageal sphincter formed 
by the lower division of the infenor constnctor The third stage consists m the 
propulsion of the bolus by a penstaltic wa\e down the oesophagus till it reaches the 
closed cardiac sphincter, actii e opening of which constitutes the fourth and final 
stage of deglutition The “ suction effect ” due to active relaxation of the oesophagus 
m front of the bolus certainly play's some part m swallowing in addition to the pen 
staltxc contraction from behmd 


DYSPHAGIA 

Dysphagia, or difficulty in swallowing, is generally the first symptom m diseases 
of the oesophagus Owing to the fixed position of the (esophagus localisation of 
abnormal sensations is very accurate, and a patient generally points to the exact level 
of obstruction In some cases^ however, teflex. spasm of the pharycigp cesophageal 
sphincter occurs in association with lower oesophageal lesions, so that the patient 
experiences difficulty in initiating the art of swallowing as well as feelmg the obstruction 
m the oesophagus caused by the primary disease 

The muses of dysphagia can best be <»nsidered acxxirding to whether the diffi 
culty IS experienced at the upper extremity, near the middle or at the lower extremity 
of the oesophagus , the last is the most common 

(а) Pnaryngo cesophageal dysphagia — TIus is most commonly found in the 
Plummer-Vinson syrndrome In rare cases it is hysterical and it may also occur 
m mnous organic nervous diseases Upper dysphagia may be caused by oaremoma, 
mpcaally m women, and by a pharyTigcal pouch, espeaaily in old men 

(б) Mid-^esophageal dysphagia — •'Ihis is almost always (Xiused by caroanoma 
External pressure by an aneurysm or mediastinal tumour rarely causes dy sphagia 

(c) Loaer asophageal dysphagia — Dysphagia at the lower end of the oesophagus 
is most frequently caused by a^alasia of the cardia and by caremoma of the ceso- 
phagus Next most frequent is the dysphagia caused by spasm secondary to peptic 
(Esophagius and oesophageal ulixrr, cspcaalb m the presence of hiatus hernia and 
by carcinoma of the fundus of the stomach Lastly, the dysphagia may be due to 
cimlnaal stenosis secondary to protic ulcer or to the phlegmonous oesophagitis 
resulting from the swallowing of boilmg water or corrosii e poisons 
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HYSTERICAL DYSPHAGIA 

Theoretically there is no reason why hystcncal dysphagia should not (^eveioj 
m the form of paralysis or inco ordination of the voluntary muscles concerned « 
the first two stages of swallowing, in which food passes through the sensitwe Due 
pharyngeal cavity It would, however, be very unlikely to develop m the cesopna^u 
Itself or at the cardia, where the passage is entirely independent of voluntary a 
and the food under ordinary conditions is not felt, unless it is very cold, very 
or in large lumps , , . 

Hystcncal dysphagia is hoivcvcr, rare The majority of cases so diagnos 
examples of the Plummer Vinson syndrome, and others are really sunenng 
myasthenia gravis It develops in patients who have become nervous for 
reasons when some trivial incident draws their attention to the voluntary but j 
automatic act of swallowing Much weight is lost Recovery usually follows si p 
psychotherapy by explanation and persuasion 

DYSPHAGIA IN ORGANIC NERVOUS DISEASES 
Dysphagia may occur in various organic nervous diseases as a result of 
of the muscles concerned m the first and second stages of swallowing The tesop 
Itself and the cardiac sphincter arc never involved In diphtheria the toxin no 
invades the blood, but also ascends the nerves from the site of the lesion to the 
nervous system, where it puts the cclb of the corresponding nuclei 
The paralysis of the soft palate which results m regurgitation of 
nose, and the rare pharyngeal paralysis which results m severe dppbagia 
therefore mainly in the common faucial diphtheria and far less often when the p j 
focus IS in a wound the conjunctiva or elsewhere The paralysis is nuclear in S 
and generally develops in the second week, in contrast with the pf tb 

paralysis caused by diphthentic polyneuritis, which usually appears betwee 
third and sixth weeks jyg, 

In motor neurone disease, dysphagia may occur if the vagal nucleus is inj ^ 
in the last stages of the common form begmning in the muscles of the 
always occurs in progressive bulbar palsy, the form which begins in the o 
nuclei Though myasthenia gravis is a pnmary muscular disease, it 8*''“ , 
simple upper dysphagia in which the first as well as the second stage of 
affected In motor neurone disease the slowly progressive paralysis is unar 
by any treatment and there is no variation m the course of each day, b 

nasal feeding is begun it has to be continued until death, which is not likely 
long delayed In myasthenia gravis the dyspbigia increases m seventy as m 
goes on, and considerable spontaneous improvement may occur from tune to 
so that a patient who has had to be fed temporarily by nasal tube may later o 
to swallow quite well for weeks, months or years Improvement in swallowing 
be a direct result of the complete rest given to the muscles of deglutition Dy ^ 
feeding The response to neostigmine is often dramatic Neostigmine ysh 
mg can be given by mouth or neostigmine methylsulphate 1 mg subcutane 
Dysphagia is also a symptom of the acute bulbar paralysis which may follow V3> 
or inflammatory lesions involving the nucleus ambiguus cor 

In all forms of dysphagia due to organic nervous disease food of « moi 
sistcnce IS most easily swallowed, as imids require more rapid, and lump 
powerful, acuon than soft food 

PLUMMER VINSON SYNDROME 
Synonym — Kelly Paterson Syndrome -jlcw 

Upper dysphagia with amemia is the most frequent cause of difficulty m s" 
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ing m\olving the junction of the phar^Tix and oesophagus It occurs in about 15 per 
cent of cases of idiopathic hypochromic anaemia (see p 732), nhich is common in 
women, but \ery rare m men The syndrome is the direct result of iron deficienc>, 
which causes not only the anamia, but also atrophy of the raucous raembrane of the 
tongue and pharynx The atrophy of the pharyngeal mucosa results m a loss of 
sensibility, so that the afferent side of the reflex upon which the second stage of 
si^Iowing depends is impaired The orderly acti\it> of the muscles involved m 
the comphcated act is disorganised and swallowing becomes difficult or impossible 
The pharyngo oesophageal sphmcter is particularlj involved, the normal relaxation 
which allows the passage of food from the pharynx into the oesophagus fading to take 
place By cesophagoscopy an organic stricture tnay often be seen at the level of the 
cnco pharyngeal rmg, sometimes with a thm crescent shaped web of mucosa obstruct- 
ing the lumen 

Symptoms — ^The patient, generally an edentulous woman between 25 and 50 
who has been in poor health for a long period owang to the presence of ancemia, 
gradually finds difficulty in initiating 5ie act of swallowing, especialh of solids 
Sometimes, however, the dysphagia begins qiute suddenly, and it may occur inter- 
rmttently Severe cases in which dysphagia is the mam symptom are rare m com 
panson wnth those in which it is so slight that the patient does not mention it unless 
directly cross-questioned The dysphagia is associated wath atrophy and sometimes 
inflammation of the mucous membrane of the tongue and the pharjaix An atrophic 
condition also mvolves the lips, which may be thm and inelastic with cracks at the 
angles of the mouth Achlorhydria is frequently, but not alw present, and the 
splwn 18 occasionally enlarged The nails are often thin, brittle and spoon shaped 
(Koilon>chia) 

A banum swallow using a thick emulsion may show filling defects with retention 
of some of the opaque material in the pynform fossa and tne msophagoscope may 
demonstrate the atrophic, inelastic condition of the pharyngeal mucous membrane, 
which may contract and aggravate the d}'spbagia by adding a medianical obstruction 
to the neuro-museuiar disorder 

This atrophic condition of the mucous membrane predisposes to caranoma 
About 50 per cent of women with cancer of the mouth and a still larger proportion 
of those with cancer of the hjpopharynx and upper end of the msophagus giv e a history 
suggestive of the syndrome The fact that the latter is almost confined to women 
probably ta,p\aMis wby pet cent oS cases oS carcinoma oS the post cncoid part 
of the pharynx, which always spreads to and obstructs the mouth of the oesophagus, 
occur m women, whereas at least 80 per cent of cases of cancer of the middle and 
low er end occur in men 

Treatment — ^The dysphagia usually responds well to treatment of the anemia 
Large doses of iron, and general treatment as outlined on p 733, are usually all tliat 
IS required, but m some cases a large mercury bougie maj be carefully introduced 
into the CESophagus if the condition requires Sedatives and ps} chological treatment 
bj encouragement and reassurances are also useful The atrophic condiUon. of tlie 
mucous membrane often responds to iron therapy w^th additional vitamins, even if 
there is no anaemia In rare cases the syndrome occurs in association with true 
pcrmaous amcmia, m w hich case liver must be given m full dosage 



Etiology — Achalasia of the cardia may begin at any age, but most commonly 
in adults, and males and females are equally affected A sudden onset following 
nervous shock occurs m many cases, which suggests that the condition is at least 
partly due to psy cholomcal causes 

Pathology —The hypertrophy of the muscular coat of the cesophagus, which is 
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always present, indicates that violent efforts must have been made to overturn® s«a 
obstruction As no organic obstruction is ever found after death it was at 
that spasm of the cardiac sphincter was present, and the condition was called ca 
spam As the symptoms may be present without intermission for many y^^s 
death, hypertrophy of the cardiac sphincter should result from the long'Contia ^ 
spasm In very few necropsies, however, has there been any hypertrophy* " 

several cases in which the cardiac sphincter, which is normally about ' 

and corresponds with the whole of the abdominal cesophagus, was exposed 
tion, the muscle was found to be unusually thin It was thought, therefore, tna 
obstruction was due to a failure of the cardia to open rcflcidy during ° 
and Hurst suggested the name achalasia {a, not , XoAocir, relaxation) to ind'ca ^ 
absence of the normal relaxation, which should occur when each peristaltic ^ 
reaches the cardia Food stagnates in the cesophagus, which dilates as 
more coUects in it; the distension of the (esophagus acts as a powerful ^ 
peristalsis, which is excessively violent and continues at intervals throughout tne 
Tlus 13 the cause of the hypertrophy ^ 

Further evidence that the condition is due to aclialasia and not to spasm ^ 
by the fact that, although strong peristaltic waves are unable to overcome tb® ® p 
tion, the weight of an indiarubber tube filled with mercury is sufHaent to ca 
drop into the stomach, the actual passage through the cardiac sphincter 
inappreciable to the hand holding the mercury bougie, which can be 
equal ease It is not gnpped, as the finger is gripped when it enters or is 
from a spasmodically contracted sphincter 

The exact cause of the achalasia is uncertain, though disease of the ^ 
(Auerbach’s) plexus has been suggested, psychological factors are cert^uuj 

, ,, circBS*" 

The dilated cesophagus may be able to bold as much as 2 pmts, and iv» 
ference may exceed 6 m . , 

Symptoms —Achalasia of the cardia generally develops gradually, a jrr* 
lasung for a day or two, being followed by a period of freedom for a few 
several weeks or months Attacks then occur at gradually shorter 
finally the condition becomes permanent libe patient feels as if the food 
He often recognises that the obstruction is beneath the lower end of the 
but sometimes the sensation is felt m the upper part or middle of the p 

times actual pain is produced, it is usually burning in character and is lo . ^jr 
the lower end of the sternum, but it may be indistuiguishablc from angm® 
radiate to the neck, the ears or lower jaw Salivation occurs in every ^^utes 
As a rule the patient voluntanly relieves his discomfort within a few 
finishing a meal by bringing up the greater part of what he has eaten 
sahva He realises that this comes from his chest and not his abdoroen, ^ • 
true vomiting, it is not associated with nausea ^ is su^ 

The weight of the column of food m the dilated cesophagus after a ^ 
cient to force a small proportion of the fluid present through the 
narrow stream , but as soon as the height of the column falls below a 
generally about 7 m , or the individual lies down the pressure becomes u 
and the flow ceases Consequently, stagnating food nuxed with i' 

present m the ^ophagus, and a considerable quantity can be remo'«*J™^b 3 i)-cf 
after a fast of 24 hours No regurgitation occurs on lying dovvn as the 
(Esophageal sphincter is always, as m normal people, closed except during 
swallowing ^ » 

The cesophagosrope shows that the entry to the cardiac sphincter, 
generally at the level of the diaphragm but may be withm the thorax or 
abdomen is completely closed fhe mucous membrane may be 
owing to the prolonged stasis of food it is often chronically inflimeU, 



DYSPHAGIA 


545 


in the lowest part, and there may be superficial erosions: hxmateraesis may 
occasionally result. 

Even in the absence of treatment the general health may remain good in spite of 
the fact that weight is often rapidly lost At a certain stage a condition of equilibrium 
develops. Though the diet has to be limited the patient loses no more weight, and 
though he is less strong than formerly, he may continue to remain in this condition 
for many years and attain old age. 

Diagnosis. — The patient’s description of his symptoms is generally so character- 
istic, that a diagnosis of obstruction in the region of the cardia can be made tvith a 
considerable degree of probability. It is next necessary to decide whether this is 
due to achalasia, cancer or spasm associated ivith (esophagitis or peptic ulcer. The 
comparatively early age of many patients, and, in cases in which an early diagnosis 
has not been made, the long duration of the illness point to atdialasia rather than to 
growth. Pain is often late in carcinoma. The diagnosis is confirmed by radi ography ; 
in achalasia the shadow of the dilated (esophagus narrows abruptly and ends at the 
entry into the sphincter, either on a level with the diaphragm or a short distance 
above or below it. As each additional quantity of food is swallowed, a narrow' and 
uniform channel is seen for a moment to join the cesophagus w-ith the stomach before 
the sphincter closes again. In peptic nicer of the lower end of the cesophagus the 
sphincter remains open, but a narrowing Is seen just above as a result of spasm with 
or without cicatricial contraction, and the round crater of the ulcer may be recognis- 
able. In (ycin oma the lumen o f the cardiac sphincter is replaced by an irregular 
channel which extends a v^’ing distance up mto the cesophagus, the unaffected 
part of which, is never os dilated as in achalasia, and except in the later stages the 
opaque fluid continues to pass slowly through the narrow irregular channel into the 
stomach tiU the cesophagus is empty, whereas it is never empty in achalasia. If there 
remains cmy doubt, the diagnosis of achalasia may often be confirmed by inhaling 
octyl nitrite, which results in dilatation of the spmncter and ei’acuation of the ceso- 
phagus. ®sophagoscom’_ should be carried out both to confirm the diagnosis and to 
undertake treatment infra). 

Prognosis. — If the concfition is recognised at the onset of symptoms, a permanent 
cure often results from treatment, but if treatment is instituted only after the ceso- 
phagus has become dilated, cnire as distinct from mere relief of symptoms is less likely 
to be obtained. There is practically no spontaneous tendency to cure, but approxi- 
mately half the patients treated early remain well after dilatation. In the absence of 
treatment death has occurred at an early stage in very acute cases ; but more often 
the patient surt'ives foe a considerable period, even for 40 years. In rare cases a 
divertic^um may form in the lower end of the dilated cesophagus or cancerous de- 
generation of a papilloma developing on the chronically inflamed mucous membrane 
imy occur. In long-standmg cases respiratory comph'cations may result from pressure 
by the enormously distended cesophagus, or from regurgitation of the (Esophageal 
contents into the pharynx and aspiration into the lungs. 

Treatment. — Nitrites are the only drugs which cause relaxation of the closed 
cardiac sphincter. Unfortunately their effect is et'anescent, and in the case of amyl 
miritc, me general symptoms produced are so unpleasant that it is rarely of use. 
Octyl nitrite is more satisfactory, having less smell and causing no side-effects other 
than some drying of the moutii and the bronchial secretions. It can be sniffed up 
the nose from a small metal inhaler and, as a rule, two or three sniffs at a time during 
just after a meal arc sufficient to cause relaxation of the cardia and the passage 
of the food into the stomach. The food should be soft and as far as possible of high 
wlorific value, such things as c'egetable soups thickened with sugar and cream, egg- 
lups, and malted milks being preferable to tea, meat broths or jellies : additional 
vitamins should be given, especially if there is much wasting. Many patients may be 
kept m good health and weight by these means alone, but dilatation often becomes 



546 


DISEASES OP THE DIGESTIVE SYSTEM 

necessary and IS usuall) ^eryeffectne The passing of mercurj bougies as introduad 
by Hurst has been superseded by the use of a distensible bag, uhich can be gradimn 
inflated with ^^ate^ By this means the lower end of the cesophagus can be sffetcbea 
and many of the circular fibr« ruptured The procedure can be controlled endo- 
scopically and is often followed by lasting relief If not, some form of open surnra 
operation should be advised This is best done by simple surgical division of toe 
circular fibres at the oesophageal opening (Heller’s operation), comparable to a pj loro- 
plasty Various altematne and more elaborate operations which lead to oermanen 
incompetence of the cardiac orifice arc less satisfactory, since the) lead later on m 
nearly every case to troublesome or senous ttsophagitis In severe cases cesopbago- 
gastrostomy may have to be earned out Either the abdominal or trans tboraac 
route may be emplojed , . 

Modem surgical treatment offers an excellent chance of cure, and should Jvo 
withheld too long if symptoms are at all severe Even though the radiological finding 
after operation do not show great reduction in the dilated (Esophagus, the sjmptoina 
result may nevertheless be very good 


DIVERTICULA OF THE PHARYNX AND (ESOPHAGUS 


iEtrology and Pathology, — Diverticula may develop from the _ .*0 

the middle third of the cesopnagus, by the traction resulting from adhesions 
inflamed glands near the bifurcation of the trachea and the wall of 
these “ traction diverticula ’ are generally less than an inch m d*ptb and rarely gi 
nse to symptoms ^ 

A diverticulum, which has given nse to no symptoms, is occasionally 
at the lower end of the (Esophagus dunng routine radiographic examinauon • 
are usually congenital in origin, but ocrcasionally are found in association with acbaias 
of the cardia. ^ 

Pressure dwerticula ate rare, but of considerable clmical importance Tcef ® 
only m adults, especially elderly edentulous men who habitually swallow 
unchewed food They develop at the muscular gap on the posterior wall 0 
pharynx between the upper and loner divisions of the mfenor 1? rwix 

pharynx at the level of the cncoid cartibge They are really div erticula of the 
and not of the cesophagus, though thev are generally desenbed as (Esophageal . 
lower division of the inferior constnetor the pharynx (the cnco pharj-ngeus m 
forms a sphmeter surrounding the entrance to the (Esophagus It is gs 

but opens dunng each act of deglutition the moment the food reaches it- *>J? ^ ^ 
a result of neuro muscular mco-otdination, it fails to open (achalasia) the 
forced against the weak spot on the postenor wall of the pharynx 
the sphincter A pouch of mucous membrane may ^us be formed This 
progressively larger towards one side, generally the left, owing to the 
of food in It, until it may finally measure as much as 5 m m depth and be large en ^ 
to contam o\er a pint of fluid, m which case it may extend into the 
astinum Its wall is formed of mucous membrane and submucous tissue wi 
any muscular covering 

Symptoms —Diverticula of the phaiyox sooner or later cause progr»si^ 
phagia, which may be preceded by irritation of the throat and increased secteu ^ 
mucus The patient complains of obstruction m the neck when he Ivg pc 

small quantity of food is regurgitated at varying intervals after meals A® tfce 
increases m size, the symptoms become more marked owmg to obstruction ^ 
o^phagus by the distended diverticulum, which finaUy forms a prolongauoc^^ 
pharynx, the (Esophagus opening as a transverse shl m its antenor wall 
quantities of food are brought up. mixed with a large amount of mucus. 
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eaten several da>s before may be recognised The patient becomes steadily more 
emaciated Distension of the sac often causes pain, which is relieved -when it is 
emptied An irritable cough is often present, and dyspntea may result from pressure 
on the trachea A large diverticulum containing food may form a visible tumour in 
the neck, generally on the left side, which can be emptied by pressure, the food 
retummg into the pharynx, but m most cases there is no palpable tumour 

The size, shape and exact position of the dnerticulum can be recognised radio- 
graphicall} ^ter a banum meal 

Treatment — ^The only sausfactory treatment is es^cision Whilst waiUng for 
operation the patient should be fed through a catheter, which is mtroduced over a 
stnng swallowed when the sac is empty, if no fluids are taken for 5 or 6 hours the 
string always readies the stomach 


(ESOPHAGITIS 

Two distinct forms of ossophagitis occur, both of which may be either acute or 
chronic In one the irritants which cause it are either hsematogenous or swallowed 
In the other form, which, unlike the first, is often associated with ulceration, the 
essential factor is the presence of acid gastric juice m the cesophagus 

A SIMPLE <ESOPHAGlTlS 
(fl) Acute 

Etiology. — Acute simple cesophagitis is a rare comphcation of vanous acute 
infections and toxamuas, such as scarlet fe\er It may also complicate cancer of 
the cesophagus and spread from acute pharyngitis In 5 per cent of fatal cases of 
diphtheria the inflammation spreads from the fauces into the msophagus, and in very 
rare cases the membrane extends as fai as the cardia The impaction of a foreign 
bod) in the cesophagus may cause local suppuration Acute mfiainmation results 
from swallowing boiling wwtec or corrosive poisons, taken by accident or m attempted 
suicide, owing to the obstruction to the passage of the oesophageal contents caused 
by the narrow cardiac sphincter the lower end is the part most affected, the upper 
extremit) being next most seriously injured 

Symptoms — In mild cases there may be no s) mptoras, but more or less d) sphagia 
IS generallj present , in sev ere cases deglutition is so painful that tlie patient may be 
afraid to swallow his sahva or relieve his urgent thirst bj dnnking Ihere may also 
be constant pain beneath the sternum Attempts to swallow often prove unsuccessful 
owing to reflex spasm, and the food is immediately rejected Mucus is expectorated, 
together with blood and pus in severe cases 

Treatment — In severe cases nothing should be given by mouth, but salme 
solution must be injected into the rectum or mtravenousl) Morphine is required 
for the pain When the pain begins to subside a tablespoonfui of oUve oil followed 
by 5 oz of milk can be given ever) 3 hours Solid food should not be given until 
swallowing no longer causes pam Complete obstruction necessitating gastrostomj 
is Ukely to occur in severe cases following corrosive poisoning 

(6) Chrome 

Altiolog) . — Chronic ccsophagitis results from the constant swallowmg of irritants, 
the most important of wlucli are strong alcoholic drmks, and from septic conditions 
of the tcctli and nasopharynx It is also a common sequel of the stasis of food in the 
oilaicd tcsoplngus in achalasia of the cardia (p 543) 



and pharynx should be treated 

B PEPTIC OSSOPIIAGITIS AND ULCER 
(a) AcuU PepM CEsophagtt^ and (Ewplmgeal Ulcn 

acute nsophagius is associated ivith the presence 

WevCe ^"'5 occasionally a iocnmg/^^p ^ ,/„lyP^ 

Se lower eXf t£e sternum, especially on ewallwing aonuaue 

(6) Cliranic Peptic CEsophapM and (Esophageal Vker a 

/Etiology -Simple chrome ulcer of the <ee°Ph»^’ tsX®' 
hltlfmoreUan a paWogical co™ei.y bu^'cco^ition of^.«_^^ »» 

m recent veaia shown tliat It IS not uncommon * "C „J 70 tciicin' 

men than women , the majority “cco' b'™™ *= | characteristics ^bTI 
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anhmcter. and m course of time an erosion eud finely a cWo i„ 


...'ajonty of iases, however the ulcer is 'i"‘ “ '““cJaractK and 

Svmotoms —Discomfort or pam, often of a burning —jnum foprsi 
desmbed as heartburn occurs the low« ttod of 1 ,ca„n^^^^ 

solid food, hot drinks or strong alcohol The PJ'" d^P ^„d occasionad^cK 

and shortlj after lying down 'c Sf*'" jasilfot only a f« 

left shoulder or left side of the neck At first the [»m 1MB ^ cat * 
hut later It is prolonged and the pauent may become fng 
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sometimes oppears to stick at the lower end of the (esophagus before passing into the 
stomach. The spasm which causes the dysphagia sometimes leads to effortless re- 
gurgitation of sour material. The pain is relieved by alkalis and generally be 
completely prevented by taking only fluid food. Progressive emaciation and anamia 
are common in chronic cases. As with chronic gastric duodenal ulcer, the 
symptoms at first occur for periods of varying duration ivith intervals of complete 
freedom. 

Occult blood is present in the stools. Hsematemesis, which may be severe but 
is rarely fatal, occurs in about 20 per cent- of cases and may be the earliest symptom. 
Perforation into the mediastinum, pericardium or peritoneum is rare, but it is a more 
common cause of death than hjemorrhage. In very chronic cases a fibrous stricture 
may develop and lead to more or less complete obstruction : much fibrosis and 
thickening of the (Esophageal wall is found on microscopic examination. 

The clinical picture may be confused by assodation with a gastric or duodenal 
ulcer. Excessive saliration is common. This may lead to aerophagj', which occa- 
sionally causes severe pain in the left hypochondrium owing to inability to expel the 
excess of gas from the stomach on account of oesophageal spasm {aerogastrie bloquce). 

Radiographic examination during the swallowing of a barium emulsion generally 
shows no abnormality, though the emulsion may be held up by spasm at the lower 
end of the oesophagus. The (esophagus may be slightly dilated, but there is never 
anything approaching the characteristic mega-cesophagus caused by achalasia of the 
cardia. When a semi-solid opaque meal is swallowed, or if the opaque emulsion is 
8U*allowed whilst the patient is lying dotvn, a characteristic picture is obtained. This 
consists of a narrowing caused by spasm near the lower end of the ccsopha^s ; below 
this is a rounded shadow corresponding with the crater of the ulcer, ancT below this 
again is the cardiac sphincter, In which tw*o or three longitudinal folds can often be 
recognised, passing to the stomach, which is often partially herniated into the chest. 

It is advisable to confirm the diagnosis by ojsophagoscopy, though occasionally 
the ulcer itself cannot be reached ouing to the spasm just proximal to it. If there is 
any doubt about the nature of the ulcer, a fragment of its margin should be removed 
for microscopical examination. The ulcer is always associated wdth inflammation 
of the mucous membrane of the lower third of the (esophagus. 

Diagnosis. — ^The diagnosis of peptic cesophageal ulcer must be made from a 
consideration of the symptoms, as the condition is generally missed in a routine radio- 
logical examination. The latter, however, serves to exclude cardiospasm and cancer 
of the (esophagus, which might be regarded as the cause of the dysphagia, though 
substcrnal pain and heartburn are rarely present in the former. 

Ulcer of the (esophagus is clintcsdJy indistinguishable from peptic (esophagitis 
affecting tiie lower end of the (esophagus ; the latter may be associated with spasm, 
but no actual ulcer can be recognised either rviih the radiogram or the ccsophagoscope. 

Trcatment.--A ratient with severe cesophageal ulcer should be given fluid feeds 
only and treated in the sitting position so as to lessen stagnation in the lower end of 
the (Esophagus; he should drink a few ounces of water a quarter of an hour after 
each feed so as to wash its remains into the stomach. Maximal doses of atropine and 
a tablcspoonful of oUve oil should be given a quarter of an hour before each feed in 
order to overcome spasm. The treatment should be continued until not only all 
pain and dysphagia have djsapncarcd, but also until the radiograms show no trace 
of o oratcr and the ocaih blood has disappeared from the stools. If the ulcer docs 
not heal witliin a couple of months, or if, when first seen, much cicatricial narrowing 
with secondary stasis in the (esophagus is present, surgrrj' should be adrised without 
delay. A gastrostomy may be nccessaiy, followed by an anastomosis between stomach 
and (esophagus, performed through a transthoracic approach, or a partial resection 
of the (Esophagus may l>c possible. Cases of moderate stenosis may be treated by 
endoscopic dilatation. 
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(ESOPHAGEAL HIATUS HERNIA 

Synonyms — Diaphragmatic Hemia , Thoracic Stomach , , 

In this condition part of the stomach is herniated into the thorax throug 
asophageal opening in the diaphragm In a few cases this is a congenital abnorm ) 
— short ccsophagus— but m the majority it is acquired, and results from jj 

trauma of the tissues at the diaphragmaDc opening, tvith an increase m mtra ab o 
pressure due to such causes as pregnancy, obesity or continued coughmg 
(Esophageal hemue are of the s hdmg type, in wh i ch the stomach is drawn throug^ ^ 
dtaphrapmane opening, the cardiac sphinaer is incompete nt , an d 
an d tesophapms Viocin^ In others, apartof thefundusof-th esto mj i f h hemia ig^^ 
the chest alon<^ide the gsophagusrr^araoesophageal henna — an d th^^less 
oi acid lEgufgitafing into i t A congenit^ly short cesopha^s and lESOphagea i ^ 
mation such as foilows^he swallowing of caustics may draw the stomach up 
through contraction of scar tissue, and congenital absence of part or all ol on 
of the diaphragm may also occur . middle 

An (Esophageal hernia may be present intermittently and is usually founil m . 
aged women w ho are q% er%\ eight. It may remain symptomless or giv ^ j 

fullness after meals and cpigastnc or subslemal discomfort If there is ^ 
gurgitation into the cssophagus, a sensation of burning behind the sternum , ^ 

which may radiate to the back, arm, neck and ears With a 
there is often a complaint of a lump in the throat, asthma and " wnd ^ortant 

Diagnosis — ^The diagnosis may be difficult to make, but the most imp 
characteristic is the relationship of the symptoms to posture rather than 
Bending forward as m digging, or doing up a bootlace brings on j |t « 


burning or pain, which may ^so occur when the patient hes down the 

usually relieved by sitting up and by alkalis It must be the 

pain of angina pectons, which is more related to exertion than position, ana i ^ 
sjmptoms of pepuc ulcer, gall bladder disease and nervous djspepsia ,^'jj jhe 
of suspected hiatus hernia a spcaal radiological examination should be ma 
particular position which causes the pain, when gaslro (esophageal regurgi 
banum may be seen and the herniation demonstrated » pjjnd 

Treatment- — In treatment much may be done by relieving the and 

about the pain and the absence of heart disease, and by advice to a\oid ben 
to sleep propped up in bed If there is ccsophagitis a regime similar to that 
for peptic ulcer should be given and only if the symptoms are seiere shoul 
be considered In this case, operation using the ihoraac approach to **^^ate* 
hernia and fix the stomach in position may be successful or more extensn c 
if an esophageal stricture is present Anxmia sometimes anses from 
m which case iron should be guen m full dosage SjTnptoms occurring m 
usuallj impro\e after dcli\ery, when the mtra abdominal pressure has failed 


NON-MALIGNANT STRICTURE 

/Etiology — Stricture of the (esophagus is m rare cases 
part of the (Esophagus maj be represented b> a fibrous cord, or the lo'«r 
open into the traclica or into one of the bront^ii It maj also be a sequel t-ji 

ersophagjus resulting from caustic poisoning or tlic impaction of a 
of the healing of a chronic peptic ulcer just aW c the cardiac sphincter At ^i_^ „ Js 
8Cop> coneentnc narrowing of the ccsophagus ma) be seen, or irregular 
CM ence of healed ulceration and pen ccsophageal adhesions S)ph“*^*^ 
are (crj rare 
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Treatment —Dilatation of the stricture causes bleeding and any persisting in- 
flammation IS increased by the trauma leading to still further fibrosis If the stenosis 
IS sufficient to cause dysphagia, surgical resection of the diseased portion of cesophagus 
IS necessary, which may have to be preceded by gastrostomy Vanous methods of 
restonng the contmuity of the oesophagus have been devised 


CANCER OF THE CESOPHAGUS 

Etiology — Cancer of the oesophagus occurs with about one-third the frequency 
of cancer of the stomach Over 70 per cent of all cases occur m men, but 80 per 
cent, of upper oesophageal growths occur m women (p 543) Among 100 cases of 
cancer occurrmg in the alcohol trades (barmen, cellannen, waiters and brewers) 
about 15 affect the oesophagus compared with 7 m men working m other trades, 
suggesting that the chrome oesophagitis caused by excessive indulgence m alcoho^ 
may be a predisposing cause 

Pathology. — Most growths of the oesophagus are epitheliomata They are most 
common in ffie lower end and then at the level of the bifurcation of the trachea, 
these being the narrowest parts, the mucous membrane being consequently most 
subjected to fnction by coarse food Less frequently they occur at the upper end 
of the cesophagus , it is then impossible to say whether an epithelioma is a primary 
growth of the pharynx, from which it has spread into the cesophagus, or a primary 
growth of the cesophagus which has spread into the pharynx Ulceration occurs at 
an early stage. Accumulation of food above the obstruction leads to progressive 
dilatation, and the efforts of the cesophageal musculature to overcome it results m 
hypertrophy, but the dilatation and hypertrophy are comparativ ely slight except m 
cancer of me lower end, as when the obstruction is higher up, vomitmg occurs so 
quickly that very Uttle food can accumulate 

Symptoms — Dysphagia is almost always present, and is the first symptom m a 
large majority of cases Most frequently a patient in perfect health one day experi- 
ences a slight discomfort on swallowing , soon he notices that his food seems to stick 
for a moment before passing on into his stomach The difficulty becomes slowly 
but steadily more marked, wath rare intermissions lasting for a few meals or at most 
for a few days The patient often manag,es to swallow hia food by cKevang more 
thoroughly , by talang smaller mouthfuls and by drinking after each mouthful More 
and more effort is required, until after a period, which is generally between 1 to 4 
months but may be as long as a year and a half, solid food ceases to pass at all and is 
regurgitated into the mouth a few seconds later After an av erage of 8 months there 
IS complete obstruction to the passage of Ruids as well as solids The patient generally 
localises the position of obstruction correctly, but he occasionally thinks that it is in 
the upper end when it is really m the lower third 

Pam IS not an early symptom and occurs in only about 50 per cent, of cases , 
It IS roost frequently absent when the growth is m the lowest third of ffie cesophagus 
It occasionally begins a few days before or simultaneously with the dvsphagta, but 
more commonly it is not noticed until tlic latter has been present for 1 or 2 months 
T he pain may be present only during deglutition, disappearing as soon as the food 
passes the obstruction It is situated at the level of the obstruction and often passes 
through to the back 

Regurgitation of food almost always occurs sooner or later It generally begins 
between I and 2 months after the onset of symptoms and is rarely delayed as long as 
6 months \Micn the CTovvih is situated in the upper third of the cesophagus the 
food IS violently cjcctcu out of the mouth or even from the nose after a coughing 
effoTt NS hen the middle or lower third is mvolved, the food regurgitates without 
effort into the moutli, often immediately after meeds. If tlic orsophagus is dilated. 
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strength, vomiting and increasing pallor may appear before the dysphagia, but this 
IS not always the case, as dysphagia may be the only symptom When the tumour 
IS gastnc m ongm the radiographs show a filling defect, together with irregularity of 
the folds of mucous membrane and encroachment on the transparent arc which is 
normally formed by the gas m the fundus, and sooner or later a mass can be felt high 
up under the left costal margin 

Prognosis — Groivths of the (Esophagus ate of high malignancy and tend to 
metastasise early , death usually occurs between 2| months and Zi years after the 
onset of symptoms, the most common period bemg between 6 and 12 months It is 
most frequently due to broncho pneumonia, exliaustion from starvation, or the effects 
of metastases 

Treatment — The radical treatment of cancer of the (esophagus by excision of 
the grovrth has until recently rarely been successful Improvements in the techmque 
of Uioracic surgery have however resulted m the successful removal of a steaddy 
increasing number of growths m the middle and lower end of the (Esophagus Various 
forms of gut or skm tubes to unite pharynx and stomach outside the thorax have been 
adopted, mostly usmg a loop of jejunum as an artificial (esophagus CEsophago- 
gastrostomy maj be possible but m inoperable cases gastrostomy may be the only 
means of maintaining nutrition when obstruction is complete 

As the diagnosis of caremoma of the (esophagus m the early stages is not difficult, 
the prospects of radical surgery may well improve m the future, but at present the 
mortaht} rate is high 

Padiotherapj may be given either by massive dosage of deep X-rays or by direct 
application of radium, but holds out less hope of cure than surgery The most 
successful method has been by direct irradiation of the growth at open operation, so 
partly aioiding the damage to other tissues which adequate irradiation may otherwise 
cause Unfortunately growths of the msophagus spread locally and by lymphatics 
early and mahe radical excision or irradiation cstremcly difficult The operative 
luortahty of suitably selected cases lies between 20 and 30 per cent. 

With modem surgery and the modem forms of raffiotherapy, it is now rarely 
necessary to insert tubes, but if obstruction m the middle of the oesophagus cannot 
be overcome, a spiral metal tube should be mtroduced through an cesophagoscope, 
if necessary after prehmmary dilatation of the stricture by bougies Its lower end 
reaches beyond the grovrth, whilst the upper funnel shaped end rests on its proximal 
margin The tube can be left tn ntu until the end, but it sometimes leads to so much 
ddatation that it passes through the obstruction and is expelled per anum 

So long as any obstruction is present the food should be semi fluid or fluid, and 
should be taken in small quantities at frequent intervals As large a dose of atropine 
as possible, short of producing unpleasant symptoms, given half an hour b^ore each 
feed and a dessertspoonful of olive od just before, often help its passage through the 
stricture 

Thomas Hunt 


DISEASES OF THE STOMACH 

INTRODUCTION 

GASTRIC SECRETION 

'Phe health) stomach secretes gastnc juicc continuous!) day and night in varying 
amounts under varying arcumstances, the resting volume being normall) about 10 
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to 15 ml. per hour. It b made up of hydrochloric acid secreted by the 
oxyntic) cells, found in the body of the stomach, alkaline mucus secretea V 
mucoid cells, and pepsin, secreted by the chief cells situated mainly at the p) 

In addition to these specific secretions, the gastric juice contains water, 

(mainly chlorides) and small amounts of urea, amines and ammonia. It ‘U’™ . 
that these various constituents of the gastric juice may be independently^ arte ; 
Afferent stimuli so that it may vary conriderably in composition j 

and is not uniformly the same under all conditions in the same 
parietal cells secrete, however, a relatively constant strength of almost P'^'^5, ta02 
chloric acid which is constant in each individual — being approximately 0 jjj 

normal concentration. The volume of juice secreted varies greatly under 
drcumstanccs, and the acidity and peptic activity also alter, both as 
amounts actually secreted and through the effects of dilution with other 
secretions, saliva, ingested food and the regurgitation of alkaline duodenal ^ 

In addition, the acidity may differ sometvhat m different parts of the ’mjji, 

cardiac end being more acid than the pyloric, especially at the beginning oi yig 
Variations in gastric secretion may also be constitutional, varying 
to individual, so that different personalities and different physical builM 
associated with different types of gastric secretion. Constitutional variations 
secretion may sometimes be familial, and may undoubtedly^ play a part in 
disposition to certain types of gastnc diseases or dysfunction {vide tnfra). . y. 
same time it is important to emphasise that terms such as 
chlorhydria, hyperacidity and their opposites hypo- or achlorhyana do not u« _ 
represent diseases but are merely names for secretory variations 

compatible with perfect health, good digestion and a normal expeaation ot »» 

for the possible development of certain diseases to which they may predispose. 
secretory variations arc often associated with characteristic temperaments an« 
allties— the hypersecretory for instance being often found in the ambitious, . 
energetic individual, and ^e normal or low secretory m the more phlegmatic, r b 
and apathetic type. ^ ».;r,Wysa«^ 

In a hypersecretory stomach the resting secretion of juice is usually nig ^ 
and of large volume whilst the mucus secretion is generally low, so that ' 
is associated with a rapidly emptying stomach the duodenum w Iikch' j jjjnw 
large amounts of add juice, and the nst of duodenal erosions or ulcer deici y e 



INTRODUCTION 


555 


of anxmm or nervous symptoms. The occurrence of pernicious anxmla and ^bacute 
combined degeneration of the cord in more than one member of the family is due to 
the familial occurrence of constitutional achylia gastrica and hypochlorhydria, which 
may depend upon a primary atrophy of the gastric mucosa. Moreover, achylia is 
often present without any abnormality of the blood or central nervous system, in 
relati\ es of patients with these diseases. 

Regulation of gastric secretion . — The secretory cells of the stomach are influenced 
by both excitatory and inhibitory stimuli, which may be either nervous or chemical. 
The main nervous pathway is through the vagus, a psychic stimulation of secretion 
being set on foot via this nerve by the sight, smell or even thought of food. This 
p^'chic phase of secretion begins before food enters the stomach and is markedly 
affected by emotions, being greatly inhibited by feelings such as fear and sadness 
and accelerated by feelings such as anger, resentment and anxiety. Prolonged periods 
of emotional tension may thus lead to engorgement and hypersecretion in the stomach, 
both the continuous fasting secretion and the psychic secretion being affected. 
Surgical section of the vagus nervi’es has in consequence been recommended in treat- 
ment of gastric diseases (see p. 587). 

Chemical stimuli . — ^The most powerful chemical stimulus to gastric secretion is 
histamine, which acts mainly upon the parietal cells, and much less powerfully, if 
at all, upon the pepsin and mucus secreting cells. Meat, meat extracts, peptones, 
Iher extract, coffee and tea (containing caffeine), alcohol and most highly flavoured 
or irritant foods also act locally as excitors of the gastric secretion — some suso if given 
parenterally. Besides this gastric phase of secretion regulated by chemical substances 
within the stomach, there are important regulating mechanisms acting through the 
intestine. The presence of acid in the duodenum, for example, produces an inhibitory 
effect as does the entrance of fats into the intestine, particularly upon the pepsin- 
secreting cells in the stomach. These effects are mainly produced through the blood- 
stream, and extracts of intesrinal mucosa which have been in contact with fat have 
been shown m contain chemical agents which inhibit the g^tric secretory response 
to a test-meal in the absence of any nervous mechanism. The name enterogastrone 
has been given to one such agent, which has been puriHcd and studied extensively by 
In 7 , and otliers, and used in therapeutics with some success. The inhibitory effects 
of fats has also been made use of in treatment, by the giring of olive oil, milk, cream, 
etc,, to reduce gastric secretion, 

GASTRIC MOTH.ITT 

Gastric movements have been studied both by radiography and by the use of 
balloons introduced into the stomach on the end of a Ryle’s tube and connected to 
recording tambours on a revolving drum. By these methods gastric contractions are 
found to be of nvo tj’pes — short vigorous peristaltic contractions lasting about 30 
seconds each, and smaller rhythmic contractions — tonus rhythm — occurruig (during 
rest) from 1 to 3 times a minute. These movements mhc up the gastric contents, 
and intermittently carry small amounts through the pylorus, which normally only 
opens for momentary periods at a time. Both tj-pes of gastric movements may be 
markedly increased by emotions such as resentment, and mhibited by others such as 
fear. They are also inhibited for a time by the ingestion of cold water and by fatty 
foods, and acwleratcd by the intake of protrins, broths and cliemical irritants. Both 
tyncs of gastric contraction may be increased during hunger, whilst tonus rhj’thm 
is lessened w hen the stomach is lull. The emptying time of the stomach varies wadely 
in different individuals, depending partly upon constitution and partly upon the 
abo\c factors.^ In general each indiridual has throughout life a constant type of 
gwtric emptying, cither slower or faster, the a\erage normal time Ijdng between 
H and 45 hours.^ Emptying is slowest with drj' solid mixed meals containing fat, 
and is quickest with fluid meals containing sugar but no fats. 
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GASTPIC SENSATION 

If the abdomjnal v>z]\ is properly anaesthetised no pam is felt ^^hcn the 
13 cut pinched or cauterised Acute mucosal ulcers are also quite painless umw 
they perforate the peritoneum and carcinomatous infiltration of the stomacn nia> 

occur with practically no abnormal gastnc sensation at all „ r.t. 

At the same time severe pain mav undoubtedh ansc from the walls oi the st 
and is earned centrallv by special pain nerves which mav be stimulated enh t ) 
tension or by chemical agents The pain of peptic ulcer for instance is 
to increased muscular activity and spasm and to the acid contents tif the s , . 
as show n both clinically and by many carefully controlled expenments I he tnm 
of pam both to muscular spasm and to acid stimulation, probably vanes ^hsia 
in different individuals and in the same individual at different times 
gastric distension are related to the degree of tone with which the 
Its contents as well as to the actual volume of the contents themselves , m py* 
obstruction, for example with extreme gastnc distension tone and 
both be lost pain be absent, and the sensation of stomach fullness directly 
to the volume of the contents On the other hand even a small meal in a ” 
subject may cause a great feeling of fullness if the gastnc tone fails to relax a 
to hold the food ingested Many feelings such as appetite, hunger, nausea 
ecntt^ly rather than locally, even though changes in gastric motility, vas 
and secretion occur with them , hunger does not necessanly result from an v 


FUNCTIONS OF THE STOMACH 


I Digeitton — Foods are softened and mixed m the stomach whilst the 
of the gastric juice converts proteins to peptones in the presence of free a 05 
acid Its activity rapidly falls when the amount of free acid present sinw ® j®' qqjs 
per cent until it finally ceases in complete achlorhydria In spite of this 
of proteins remains almost unimpaired in achlorhydria as the trypsin of the 
juice IS capable by itself of digesting all the proteins consumed in ta 

An increase in the free hydrochloric acid above the average normal does not 
any increase in peptic activity Sugars and starches are little affected dunng ? 
digestion whilst there is practically no absorption of foods or fluids other than ^ V 
and water The gastnc enzyme rennm converts the insoluble caseinogen oi 


to the soluble casein 


2 pToUction of the malt vnleiUne from tryuiy — An important function ^ 
stomach is to protect the small intestine from thermal chemical 

irritants Very hot and very cold food and dnnk arc brought to the 

ture , the gastnc juice dilutes chemical irritants such as alcohol and softe 

particles and the churning movements in the prepylone region break up lu F 

insufficienily chewed food At the same time the stomach attempts to 

own mucous membrane from damage by secreting mucus m response to stun 

by chemical and mechanical imtants ^ of 

3 The antwepiie acid barrier of the stomach —The free hydrochlonc ® 
the gastnc juice is a very efficient germipde and rapidly destroys 
swallowed from the mouth throat and nose, as well as many organisms V 

in contaminated food and dnnk It also helps to keep the reaction of '“'jfud 

intestine at a level which prevents its mvasionlw Bact coli from the 

and colon ^ 5 : 

4 Jn/Iuenec c7i ifie fclood osd —The gastnc juice contains the 

factor of Castle, which acts on the * extnnsic factor , which is present m V 
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food, thereby faalitatmg its absorption The intnnsic factor is produced by the 
glands of the body of the stomach 

The presence of free hydrochloric acid helps the conversion of the iron contained 
in food mto a form in v,hich it is esaily absorbed, so as to become available for the 
production of hemoglobin 


CAUSES OF GASTRIC DISORDERS 
A ORGANIC 

(i) Mechanical^ chemical and thermal tmtanU — ^The mouth acts as the first line 
of defence in protecting the alimentary tract from damage hy sisallowed untants 
Food and dnnk are brought to the body temperature, chemical irritants are diluted, 
lumps of food are broken up bj chewing and are intimately imxed with saliva, which 
softens hard particles and coats insoluble ones with mucus Many people, however, 
bolt their food before it has been thoroughly masticated, and others have insufficient 
teeth and inadequate dentures, with the result that the stomach is daily subjected 
to mechanical, chemical and thermal imtants It is also often damaged by excessive 
indulgence in alcohol, especially whilst fasting, or by strong tea and coffee, mustard, 
pepper, curry, pickles, raw or insufficiently cooked coarse vegetables, or tough meat 
The stomach is frequently irntated, especially when empty, by the unconscious 
swallowing of the * juice *’ of tobacco smoked in excess Many people injure their 
gastnc mucous membrane by taking drugs often quite needlessly, for supposed 
constipation, rlicumatism and other self-diagnosed complaints, quite apart from those 
used m the treatment of definite chronic maladies — such are aspinn, bromides, 
iodides, digitalis, mercury, creosote and quinine The contents of the duodenum 
act as imtants v\ hen introduced into the stomach , gastntis is consequently a frequent 
sequel of castro-jejunostom) and partial gastrectomy 

(ii) Injection — Infected matenal is constantly swallowed by people with pyorrhoea 
alvcohns, infected tonsils, chronic pharjngitis and sinusitis, and by children with 
adenoids also by those suffering from chrome cough as in bronchiectasis or pul- 
monary tuberculosis In achlorhydria the antiseptic acid bamer of the stomach is 
lost, but when gastric juice is secreted m normal or excessive quantities, and even 
when It IS deficient (m hypochlorhydna) such swallowed bactena, with the exception 
of the tubercle baallus are rapidlj destroyed Tubercle bacilli, on the other hand, 
arc completely resistant to gastnc acid 

(m) Il<fmalo!’enous imtants — Many acute infections may be accompanied by 
acute gislntis, which is often followed by chronic gastntis The gastntis is due 
mainly to the direct action of bactenal toxins conveyed in the blood to the gastnc 
mucous membrane, which perhaps makes an attempt to excrete them Possibly the 
toxins produced m the bodj tissues themselves m acute infections may be m part 
responsible, just as the toxins of urxmia and substances produced m the skm in 
extensive burns may cause gastro duodenitis and acute ulcers The abdominal 
symptoms m gastnc influcnra arc the result of acute gastntis, and acute ulcers and 
erosions arc common m the stomach and duodenum m fatal cases of a great v anety 
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EXAMINATION OF THE STOMACH 

volume of its contents the upper level of these contents remains constant ^\hether 
the volume is 4 02 or 40 oz , when the stomach is hjpotonic this adaptation is less 
complete and the greater curvature tends to become more dependent with a greater 
air bubble and an increased area of gastric resonance on percussion at the cardiac end 

(c) Peristalsis — In thm women normal penstalsis is occasionally visible, but in 
the majonty of cases the presence of visible peristalsis indicates organic pylonc obstruc- 
tion The patient should be examined with a strong side-light soon after a meal 
or drinking half a pint of fluid In doubtful cases penstalsis can be rendered more 
obv lous by massage 

(d) Rate of evaaiation — If gastric splashing can be produced by palpation over 
the stomach at a time when it should be empty — 1 e more than a few hours after the 
last food or fluid has been taken, gastnc stasis is probably present but there are so 
many fallacies that this finding is of bttle diagnostic value 


2 RADIOLOGICAL 

Plain radiography and screening of the stomach enables the upper level and 
amounts of its contents and the size of the air bubble in the cardia to be determined 
For an> complete study, how ever, a banum meal is required, and for this the patient 
should have at least 8 hours preliminary fasting A small amount of banum emulsion 
IS then swallowed and the gastnc rugse can first be outlined bj palpation under screen 
control When more of the opaque meal is drunk, the size, shape and movements 
of the stomach can be seen on the screen and radiographs taken The patient should 
be photographed m the standing and prone positions, and also when bending well 
forward, in order to demonstrate any gastnc herniation through or alongside the 
cESOphageal opening The shape and position of the stomach v anes greatly and the 
greater curvature may he vertically or almost completely transverselj The banum 
falls rapidly to the bottom of the body of the stomach, which maj normally reach 
down as low as the pelvis Penstaltic waves can be observed or any persistent spasm 
or incisun A niche or constant crater may be seen indicating an ulcer or its irregular 
outline ma) suggest a carcinoma A filling defect m the banum shadow which 
remains unchanged dunng the examination point to a growth, as do rigid unchanging 
nigx or a tube like fixity of the banum ouUine Normally Ae stomach is empty of 
banum in 1 to 4 hours, the average time being 2} hours In cases of pylonc obstruc- 
tion of whatever t^’pe, there la still banum present at 6, 8, 12 or more hours, and in 
some conditions such as migraine or stales of fear and anxiety, nervous inhibition of 
penstalsis may cause much delayed gastnc emptying time 

The vwlue of radiological investigation in gastnc and duodenal diagnosis depends 
greatly upon skilled screening by an expert radiologist, who is able to detect areas of 
tenderness, deformity or rigidity which may not be shown m the radiogram 

3 BIOCHEMICAL 

The Ew-ald Carbohydrate Fractional Test-Meal provides a simple method of 
mvesugating certain gastnc functions, and providing its hmitations are appreaated, 
some useful information can be obtained The test is performed by passing a Ryle s 
tube mto the stomach of a patient who has been fasting since the previous evenmg 
The total gastnc contents are aspirated and measured, ^ter wluch a meal consistmg 
of cither 1 pint of thin oatmeal gruel, or 2 slices of toast and a cup of weak tea is 
taken Thereafter 10 ml of gastnc contents are aspirated every quarter of an hour 
for 3 hours, or until no further samples can be obtain'^d The total and free acidity 
of each sample is determined, using Topfer*s reagent and phenolphthalem as mdicators, 
and they are also exammed for the presence of starch and bile Electrometnc estima- 
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non of the hvdroKen-ion concentration of the samples allow s the aridity of theunfilterd 
aspirate to be accurately determined: a of 3'S is taken as the arbitrary let , 
above which free acid is assumed not to be present in any sample. If no tree aao 
is found in any sample the test is repeated on the following morning, this time using 
50 ml. of 3 7 per cent, solution of alcohol instead of the carbohydrate me^, 2 n 
cLvinc a subcutaneous injection of cither 0*5 mg. of liUtamine or 7 units of 
1 hour after the alcohol is drunk. If free acid still fails to appear in any of ^ 

an achlorhydria is assumed to be present, although a high proportion of subjects 
exhibit an histamine-fast achlorhydria to the test-mcaT, will show secretion o 
arid in one or more samples if a 24-hour titration is undertaken. 

The normal amount of resting juice found in man is subjeet to much ’ 

but if the fluid exceeds 40 ml. in volume and contains fwd residues, some aeg 
of pyloric obstruction is probably present- Gross contamination of the 
with blood may be due to gastric caronoma or ulceration, but can also be a 
epistaxis, cesopnageal varices, acute gastric erosions or a friable hypertrophic gas 
mucous membrane. _ , onrraal 

In gastric ulceration the amount of free acid found does not vary trorn “ 
but in duodenal ulceration a high resting juice acidity is often found, and tha , 
remaining samples is usually raised. These findings arc, however, often demons 
in normal subjects with no clinical or radiological evidence of jiua 

Hypochlorhydria is often associated with microcytic anasmia, u 

and post-prandial epigastric discomfort, but the symptoms are , 

iron, and unrelieved by giving hydrochloric arid by mouth. Most tfie 

gastric carcinoma show an a«mlorhydria at some stage during their jlincsS/ d ^ 
tact has little value in diagnosb. Almost all cases of pernicious anemia 
histamine-fast achlorhydria. * (! at bf 

A rough estimation of the emptying time of the stomach can be amvM 
testing the samples for starch, which should not be present after 2^ 

In 24-bour studies of gastric acidity it has been shown that most cases of “ . 
ulceration secrete a large volume of highly arid juice all through the pight. 
normal subjects and patients with gastric ulcers only secrete mtermittentiy o 
the night, and the juice is of low acidity. _ . mjnat/es 

Attempts to detect the presence of gastric carcinoma by microscopic . j 
of cellular fragments withdrawn with the gastric juice at a test-meal ha^c n 
proved of consistent value in diagnosb. 


4. CASTnOBCOFlC 

Gasttoscopic examination of the stomach may provide useful 
certain cases. The procedure requires considerable experience both in th® P. 
of the instrument and in interpreting results. There is a minimal nsk of i J ^ 
the patient and the mortality nsk is less than 0 1 percent. The ptaiT« , 
thoroughly anasthetised and after passing the instrument most of the 
be visualised except the cardiac antrum, and the lesser curvature of the RJ 
vestibule. In very anxious or elderly patients a general aniEsthetic may be 
The main value of gastroscopy lies m the demonstration of a gastne ulcer 
not been recognised by radiography and in a very few cases also of early 
In patients, therefore, who have gastne symptoms with negative dimcal an 
logical findings gastroscopy is of special value even if only in ruling out 
disease. It may be used to control the healing of a gastne ulcer, and indceo ^ 
the only really cerum evidence of complete healing, since both symptoms U 

graphic examination may suggest that this has occurred though in fact an u 
atill actively present. , . al 

Gastroscopy is helpful in the re»>gmtion of different forms of gastric 
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erosions and acute or subacute ulcers, but the interpretation of the findings is not 
easy. It maj be of \'alue after hxmateraesis in excluding ulcer or demonstrating a 
hj'pertropluc gastnc mucosj, and in diagnosing the cause of post-operatne symptoms 
when radiology has failed to show anything abnormal. 

It IS possible by a special technique to remove small fragments of gastnc mucosa 
at gastroscopy for biopsy and valuable evidence has been obtained m this w'ay. Careful 
correlation, however, of gasiroscopic findings with symptoms, biopby and post- 
mortem examinations have shown that some of the appearances which were regarded 
as the result of acute or chronic ^Uitis were in fact only due to tcmporaiy changes 
in the mucosa induced by fear of the examination or other causes. Thus, the con- 
gested or reddened state of the mucosa, due to anger or frustrauon, was thought to 
be due to h}q)ertrophic gastnus, whilst the pallor often seen in states of disgust or 
fear w as thought to indicate an atrophic gastntis 


FUNCTIONAL DISORDERS OF THE STOMACH 

VOMITING 

/Etiology. — (1) CiOTRAL Vomiting — (a) Man> organic nervous diseases, such 
as cerebral tumour and meningitis, are accompanied by vomiting, which may also 
occur m compression caused b} injury. This la generally due to increased intra- 
cranial pressure, and m cerebral tumour relief of such pressure often leads to cessa- 
tion of vomiting A mid-cerebellar tumour may give nse to vomiting as a result of 
direct pressure on the vomiting centre on the floor of tlie fourth ventncle long before 
other sjTOptoms develop 

The vomiting of migrame is also of central origin The cyclical vomiting of 
children is generally associated with a family history of migraine, and is often followed 
by true migraine in adult life Such attadcs may often rapidly lead to ketonuna and 
may, therefore, be vvronglj regarded as caused by " aadosis ** Though glucose may 
help m the prevention of such attacks, their true biochemical nature is not understood 
Various emotions, particularly those of disgust or fear, may result m vomiting, 
espeaally in neurotic mdividuals It may occur ns a result of incidents which sub- 
consciously revive the memory of an emotion which on some particular occasion 
caused V omiUng Thus, a woman who on one occasion vomited as a result of terror 
m a railway carnage, subsequently vomited whenever she travelled in a trim, and 
after a time in any vehicle, and even in closed places, such as a church, from which 
she could not readily escape The vomiting was associated with vague feehngs of 
fear, but not consaously with the xnadent which was the pnmarj cause. 

(c) Hjstencal vomiting represents a physical defence agamst some intolerable 
situation and usually occurs dunng or inun^iately after meals It is effortless and 
generally unaccompanied by nausea, so that a patient may vomit meat and vegetables 
and immediately ajfterw'ards be ready to eat a sweet which he retains without diffi- 
wlty The stomach is, as a rule, only partially empUed, so that nutrition is preserved, 
but in rare cases nothing is retamed, and severe emaciation, together with the changes 
m the unne which follow starvation and have erroneously been ascribed to tovzemia, 
result The diet has httle or no effect, voimting bemg as frequent with milk alone 
as with a full diet 

(d) Habit vomiting Vomiting is only rarely under the control of the wuU, but a 
person who has vomited a number of times may suggest to himself that certain arcum- 
stances will mvanably cause him to vomit again Similarly the habit of vomitmg 
may persist after organic causes, such as whooping-cough 

(2) Reflex Vomiting — Painful stimulation of any afferent nerves, but particu- 
larly those of abdominal viscera, such as ficcurs m gastnc ulcer, biliary and renal 
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Trea^tmetrt — The proper treatment of vomiting i3 to gives 

It IS the result of direct irritation of the stomach. a large 
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antihistamine drugs are also effective m sea sickness, and m som 
such as the voimting of pregnancy 


REGURGITATION, HEARTBURN AND ^ATERBRASB^^^ 

RcounoiTATlo-i —Regurgitation of uiwltered food, mixed tKUmS ''°® 

accurs with pharyngeal diverUcula, and m cesophageal obstrucuo 
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achalasia of the cardia, and simple and malignant stncture Regurgitation of small 
quantities of partially digested food into the pharynx and less often into the mouth, 
AMthout effort and without nausea, occurs m various forms of djspepsia, its acidity 
produces a scalding sensation in the pharynx Regurgitation is frequently associated 
with flatulence due to air swallowing, the unsuccessful efforts to bring up wind when 
no excess is present m the stomach, resulting in regurgitation of some of its fluid 
contents The regurgitaUon may later give pla<» to vomiting, both the regurgitation 
and vomiting being to a great extent under \oluntary control 

HEiVRTBURN — When the indigestion which gives nse to regurgitation is a result 
of some swallowed imtant such as excess of condiments, alcohol, tobacco or drugs, 
the gastritis, which is the cause of the indigestion, is likely to be associated with 
(Esophagitis Apart from this, frequent regurgitation of aad food through the oeso- 
phagus leads to cesophagitis In whtche\er way the ccsophagitis is caused, the oeso- 
phageal mucous membrane, which is normally insensitwe to dilute hydrochlonc acid, 
becomes sensitne, so that the gastnc contents produce a sensation of burning behind 
the sternum when regurgitation occurs This burning sensation is known as heart- 
bum, and may occur with or without regui^itation into the pharynx and mouth, 
It IS not closely related to tlie degree of gastnc acidity, and may m fact occur m cases 
of gastnc carcmoma with achlorhydria It is particularly frequent m cases of hiatus 
hernia ( 9 1 ; ) 

Waterbrasii — Waterbrash may occur m any of the conditions which give rise 
to ptyalism (p 530), but most commonly with duodenal ulcer At a certain interval 
after a meal, which A'anes in different cases, but is fairly constant for each indmdual, 
an uncomfortable sensation of constriction, which may amount to severe pam, is 
felt deeply beneath the lower end of the sternum This is accompanied by profuse 
salivation, and e\en sometimes by pam m the jaws from the rapid swelling of the 
parotid glands Relief occurs on bringing up a few mouthfuls of clear fluid, which 
IS generily described by the patient as being like w ater, though it sometimes contains 
a good of mucus The fluid rises mto the mouth with little or no effort and 
without nausea it is sometimes so profuse that the patient may have to keep his 
mouth open to let the fluid pour out It comes from the mouth and (Esophagus and 
not from the stomach, as e\en when the prenous meal was large and finished less 
than an hour before, no food is present m the regurgitated material, which is alkaline 
in reaction and has all the characters of pure sahva When the flow of saliva is 
excessive, it runs down the oesophagus without the patient’s knowledge and without 
the aid of actual swallowing, the cardiac sphincter being closed, the fluid collects 
m the low er end of the (Esophagus 

The morning vxmuting of alcohohc mdmduals is the result of a similar process, 
though It IS accompanied by more violent vomiting efforts In this case the fluid 
consists of saliva wath a considerable proportion of pharyngeal and (Esophageal mucus, 
secreted as a result of clironic pharyngitis and (esophagitis 

Treatment — No speaal treatment is required for regurgitation, heartburn and 
waterbrash beyond that of the primary condition The discomfort caused by re- 
gurgitation and heartburn may often be overcome by dnnking water or sodium 
bicarbonate solution, or by chewing and then swallowing an alkaline tablet 

ANOREXIA 

Anorexia, or loss of appetite, occurs m a small proportion of cases of chronic 
gastritis and in the majonty of cancer of the stomach, m which it may be tlie first 
symptom It docs not occur m uncompUcated gastnc or duodenal ulcer It is 
(Mmmon in toxaimic conditions, sucli as acute fevers and tuberculosis, and is often 
present when for any reason the tongue is dry or furred It is frequently due to 
psychological causes, in partunilar, anxiety and states of depression 
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anorexia nervosa 
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The nature of the symptoms is explained to her, and she is made to understand that 
she can recover and return to her home and to a normally active life only when, 
as a result of eating a proper quantity of ordmaiy food, her weight and strength have 
returned, and that diough this maj entail some discomfort at first, her appetite is 
certain to return when more food is taken It is essential to be present during the 
first meal after treatment is begun, and to be prepared to spend a very long time 
arguing ov er every mouthful until the meal is at last finished As res'stance almost 
invariably breaks dowm under these conditions, the task of supervising subsequent 
meals can be left to a good nurse, who must at first never leav e the patient, as other- 
wise food IS likely to be hidden or thrown away. The patient should from the first 
day of treatment be given a full diet without restrictions of any kind, and should be 
induced to eat everythmg she is given, and with tact, explanation and persuasion 
this is almost always possible The psychological origin of the trouble should not 
be discussed until the patient has greatly improved and often simple psychological 
explanation without any deep analysts is all that is required It is essential to inter- 
view the parents or relatives, who are often intensely concerned at the patient’s 
refusal of food, and it is important to ensure a sensible and not over-anxious attitude 
to the patient’s illness once she has recovered and returned to her home Special 
diets, organotherapy, including gonadotrophic and pituitary hormones, the use of 
msulm to stimulate the appetite and the administration of vitamins are of little use 
in the treatment of anorexia nervosa 


NAUSEA 

Nausea most commonly precedes vomiting, and in this case is relieved when the 
•tomach is emptied Though pnmanly a gastric s)Tnptom, it is often accompanied 
y malaise, sweating, saliv'ation and faintness When associated with headache it is 
enerally a result of migraine Association with vertigo points to vestibular disease, 
s rn Mdiwere’s syndrome and sea sickness It msy occur as an independent symptom 
a chronic castntis, chronic cholecystitis and m caranoma of the stomach It is 
oraetimcs the most prominent symptom m early tuberculosis and m the first weeks 
if pregnancy It may occur in nephntis and mfections of the unnary tract, and in 
ncn It may result from prosiatic disease , in these conditions it is often an indication 
if the onset of uremia, of which it may be the first symptom All these possibilities 
ihould be excluded before regarding it as of nervous origin, but there is no doubt 
hat It IS not infrequently an hysterical symptom and due to the perpetuation by 
luto suggestion of nausea which originally resulted from the emotion of disgust, 
ilthough the actual exciting incident may ha\e been forgotten In such cases the 
nausea often senes the subconsaous puqjose of providing the patient with a means 
of escape from some difficult situation or uncongenial occupation Whatever its 
cause but especially when it is nervous m ongin, nausea is increased by anxiety and 
depressing emotions, and is le^ troublesome when the mind is fully occupied 

Nausea may be constant or penodic It may be specially associated with the 
consumption of fatty food or less frequently of meat, but jt is often quite independent 
of the kind or nature of the food taken The patient may wake up with severe nausea, 
which makes it difficult for lum to eat any breakfast. He often thinks it is due to 
some disease of the stomach, and he consequently reduces the amoimt of food he 
takes , severe loss of weight may result 

Experimentally it has been shown that stimuli which cause nausea lead to inter- 
runuon of peristalsis wnth diminished muscular tone, diminished secreuon of hydro- 
chlonc acid, increased secretion of mucus, and pallor of the gastric mucous membrane, 
together vnth salivation, sweating and tachycardia followed by bradycardia. The 
motor changes arc not a result of the nausea, as they precede its development, but 
are an important factor m its production 
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gastric flatulence- aerophagy 

by bactcnai activity but this « ’'=7 L*“® 

lyloric carcinoma, achlorhydria is associated " ^hmg may occasionally t' 

in the late stages of intestinal obstruction - , ^ ,s often associ jed ^ 

(61 Aerophagy is the commonest cause of flatuJence especially chole 

ncrlous dyspepm, but it is equally armmon in “'•8="“ “angina peff 

cystitis ani less frequently gastric and “’'“,’^ 5 ^sich, which he thmb 

Sequently causes it The patient feels discomfort in ^ eructation ^ 

IS due to" wind ”, and which he imagines he can °‘®P^^,^®„,_.Lsful and results 
there is really no excess of gas present, the attempt P""'®®. , been made tvitbou* 

m the ivXvingofair Affer h^alf a dozen or more attempt have b«nm^^ 

success, air being swallowed on pch occasion, •’'* l.eh often occurs m g“<"f 
Z which ,s no, fily expelled The exc^ive of the mW* 

disorders associated with hyperchlothydna, and m septic con moutblul “ 

and naso-phaiynx, also leads to flatolence, as air is '^'Xof dvspepsis S 

saliva The severest cases of aerophagy occur , 5^„,?u a wc quau^J^ 

ntrotic women , the symntom /then hjjteneal. A Idtle ba* 

of air IS awallowed until the stomach is ‘*b“ “ mUic moveffl'"® 

uards and forNvards between the stomach and oesophagus by j.^ue pcnodiC' 

of the diaphragm, and is then expelled with loud repom ^is ^ the diagno*^ 
^nrfor nfanyLurs at a time and frequently repeated Tquantity of f 

of aerophagy certain, as fermentation cannot give nsc to so larg rJjjg gas expci''“ 
In some cases the patient takes obvious pleasure m the or--^ ery 

in aerophagy is o5outlcss and may be brought up f absence of 

monly-mght Eructation occurring before breakfast m gtojnach 

obstruction is always due to swallowed air as there is nothing m tn gj^ed hf 
which gas could be produced The diagnosis of aerophagy wn oc 
radiography, whereby it is easy to watch the air being s^ahowed or fg,ijrc. 

(c) In portal hypertension with arrhosis of the liver, , by 

and chronic bronchitis and asthma, swallowed air and the gases p f jyjc treat' 
menution arc insufHaently absorbed and flatulence results. In caroi 
ment with digiuhs may give complete relief j., which does poj 

(J) In rare cases a valvular mechanism is set up at the cardia, , Tb^ 

impede swallowing but prevents the passage of gas m tp® associate® 

airogastne bloqu^e may result from spasm of the lower end of the ccsopn b stomaaU 
with an ttsophagcal ulcer, or from a kink caused by the dislocation o gjpjlenca 
from the pressure of a distended splenic flexure in intestinal “fbohyO collect 

or a distended pelvic colon in megacolon An enormous quantity ol ^ IjTng 

in the stomach, the distension of which causes great pain, which is «» passaS* 

down, when the gas passes on into the duodenum, or instantaneously oy 
of a stomach tube . ,n the ep’* 

Symptoms. — Gastnc flatulence gives nse to a sensation ol luuno 
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gastrium, which may extend under the left costal margin. The accumulation of gas 
in the stomach pushes up the diaphragm ; this may cause palpitation and attacks of 
dyspncea particularly in those suffering from asthma or heart disease. Flatulence 
may also be the immediate cause of an attack of true angina pectoris, though more 
frequently the angina is the cause of the aerophagy. 

Diagnosis. — When a patient complains of "flatulence”, it is first necessary to 
ascertain whether excess of gas is really present. This can be done most readily 
and accurately by means of radiography, as it is often difficult to distinguish by 
percussion whether an accumulation of gas is in the stomach or in the splenic flexure 
of the colon. 

Pseudo-flatulence is generally due to the patient misinterpreting the sensation 
of fullness which is caused by the increased intragastric pressure produced by sudden 
distension of the stomach, with excess of food and drink which have been too rapidly 
consumed. There is no abdominal swelling or increase in gastric resonance, and 
tlie patient is unable to bring up any gas, though the condition is often complicated 
by aerophagy. The eructation of swSlowed air may relieve the discomfort which 
prompted the aerophagy. 

Excess of gas in the splenic flexure in intestinal carbohydrate dyspepsia, and in 
the pelvic colon in megacolon, often gives rise to a feeling of fullness in the left hypo- 
chondrium, which is mistaken by the patient for gastric flatulence and may lead to 
aerophagy. 

Pseudo-flatulence may also be caused by spasm of the diaphragm. ^ This may 
ocair as an independent condition or as a complication of some organic disorder, 
such as gastric ulcer or colitis, or after a blow on the abdomen. It is also the cause 
of the abdominal distension in psendocyesist in which pregnancy is simulated. The 
spasm may be continuous and last for weeks or months. More frequently it occurs 
in attacks ; a sensation of great dUtension is experienced and the abdomen becomes 
so protuberant that the clothes have to be loosened. The " distension ” disappears 
as suddenly as k comes without eructation or passage of flatus. It may lead to a 
mistaken diagnosis of intestinal obstruction, and laparotomies have been performed 
in spite of the fact that the distension disappears under an ansesthetic. The lower 
ribs are draw n in as a result of the pull of the contracted diaphragm, and firm manipu- 
lation of the abdomen causes the abdomen to become flat and the diaphragm to rise. 
The absence of excess of gas in the stomach and intestines can be recognised b}' 
radiography which shows a low position of the diaphragm and shallow respiratory 
movements. The patient should be taught to breathe properly w’ith his diaphragm, 
but improvement is often verj’ slow. 

Treatment. — ^The treatment of flatulence due to excessive fermentation consists 
in remox ing the cause. When flatulence is due to aerophagy, it may be only neccs- 
sar>’ to explain to the patient the cause of his trouble in order to cure him. He 
should be told not to cructotc, however much he may desire to do so. If he finds 
it very difficult to restrain himself, he should open his mouth or clench his teeth 
upon a cork, whenexer the desire is very strong, as it is then difficult to swallow air, 
though any excess of gas in the stomach can be expelled. When aerophag)’ is secondarj' 
to Usspepsia, this requires appropriate treatment. Momentary relief, sufficient to 
help the patient to forego eructation, can generally be obtained by sipping hot water 
or cliloroform water, or by taking a few drops of a carminathe, such as oil of cinnamon 
or peppermint on a lump of sugar, but the use of spints for this purpose should be 
prohibited. 


NERVOUS DYSPEPSIA 

fEtiolog>*. — Emotional factors may profoundly influence digestion, and the 
neuroses ate often accompanied by xisccral s>mptoms. Anxiety, depression and 



diseases of the digestive svstem 

s^^=rri3.“■4ia<^i^r.— ■" 

nlaint IS of vairae abdominal discomfort which lar y but m some cases 

5 ccLrally vomt in the morning and as the day goes on 

thf stmptoms increase when the patient become more Mi^ as soon as 

^LTsLmfort IS aggravated by meaU. » ^ a Lnor d=^ 

a small quantity of food has been ^ food, differing m thisj 

day It has little relation to the „ increased by worry and exote 

from the discomfort of organic gastric disoriera It. a ,n„oind.ngs a gam a 

ment while some new interest whether it be “ °‘,nmporary d.sapt>c”““ 

conversation, a new medicine or a V or Many paUenh 

Nausea and vomiting may occur, either separately or nothing 

toms by overdosing himself wth purpUves .tomach shows no 

Usually physiol and radiological examination of sympto^ 

mality. though tn some cases there is a rapid gastnc | ^ duodenal 

™y cioselylimulate and dTfficult, hut the{«» 

The abdominal muscles may be tense *o ^ diffuse and variable ^ 
never any great degree of tenderness and what is ^ . abdominal ©'^2 

position rather than localised and constant ^ ^ those resulung 

are weak and symptoms resulung from this may be added 

'’’'S'gaatlic aymptoms are always associated 

as headache and msomma and anorexia may lead to P™fl'?"fl„ 5 i,ing of & K 
strength The abdominal discomfort may be acrompanied by «u ^ 

nvxfi rolflncss of the extremities The patient is oite P looba? 


at his tongue ana mmuiciy u«pv.wEw.^ *t,MT« believing 

full of deteils and he often has some throry to account gd stomach or 

to be suffering from some mythical dKorder such as ’‘°dity. a ^“PP f«« 

colon, mucoui colitis or mtcslinal auto mtoxicatiou “"d “t i^req b' 

he has cancer He may seek advice for dyspepsia on Us own accoun 
thinks that It IS the cause of ho purely nervous symptoms ,t„,oog» 

Treatment —The patient s confidenre can he B^f'd “"'P „,c d<sc^ *5, 

exammanon He ean then be confidently told that he has me nsn* 

that with peiseverance he will get well Mental and Pj')^''?’ ''’^exerooo on ^ 
needed but the patient frequently much exaggerates the ehects oi cxeio^ 

^ptom, so that he may need to be encouraged to v-dertAe ordma^ 
Reassurance and encouragement are essential and congemal * |e avow^ 

lion and companionship are most important Strict isolation is usrrai y difficult m 
For the dyspepsia careful dieting is not necessary, though it may ^ um^ 

convince the patient of this and a sedauve such as pbenobarbitone g tb^ 
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by the patient as a harmless symptom not warranting any anxiety or 
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H^MATEMESIS AND MEL/ENA 

Etiology — Hajmatemesis results most frequently from a chronic ulcer of the 
stomach, duodenum or oesophagus, or of the jejunum after gastro jejunostomy It 
occurs, generally in smaller quantities, in cancer of the stomach The term gastrostaxts 
was at one time applied to the haemorrhage which was supposed to occur in the 
absence of any organic lesion But gastroscopy and exammation of fresh specimens 
removed at operation have proved that very small rapidly healmg and often multiple 
erosions or acute ulcers, ^^hlch readily escape detection both on external examination 
dunng an operation and at necropsy, are often present m such cases m association 
with gastritis, m which a spongy or polypoid aindidon of the mucosa may some- 
times be observed Hiemorrhage ma> occur m susceptible people from areas of the 
mucous membrane which become congested and hjemorrhagic on contact wtli frag- 
ments of drugs such as aspmn, or other imtants There is no evidence that vicanous 
menstruation from the stomach ever occurs, although hjematemesis is rather more 
common dunng menstruation than m the mter% als The ntiticosc ^ eins which develop 
in the o:sophagus in arrhosis of the liier may bleed, and hiemorrhage may also occur 
from the congested gastnc mucous membrane m cirrhosis and heart failure Bleeding 
from the stomach is a common symptom of splenic aniemia, even m the early stages 
before cirrhosis of the In er has led to portal congestion It ma) also occur m blood 
diseases, such as leuk-emia, aplastic ansmia, hsmophiha or purpura In rare cases 
hrematemesis is caused by bleeding from multiple telangiectases of the gastnc mucous 
membrane m patients with familial telangiectasia, a condition almost msanably 
associated with cpistaxis Finally, blood from the naso pharynx, mouth, cesophagus 
and lungs may be swallowed and \omited 

Diagnosis — Direct examination of the nose, gums and pharynx excludes the 
possibihw of the blood commg from these sources Htematemesis may be distin- 
guished from luemoptj-ais bj the fact that in the former the blood is generally dark, 
partly coagulated and mixed with more or less food, whereas m tlie latter it is bnght 
red, frothy and unclottcd, in the former the sj'mptoms maj point to gastnc disease, 
in the latter to disea<ie of the lungs or the heart , mel-una is present in most cases and 
occult blood m all cases after h-ematemesis, and the hjcmorrhage is not often repeated, 
whereas m h'cmoptj'sis the stools contain no blood, and the patient generally con- 
tinues to expectorate bfood-tmged sputum lor setcraf daj-s In chronic ufeer and 
carcinoma ol the stomach a history of other gastnc symptoms can almost always be 
obtained, though m ulcer they maj be very mild m character and of short duration 
In cirrhosis of the Iner, symptoms of gastntis and hepatic insufficiency are often 
present, and the li\er may be hard and enlaced When haimatemesis occurs ivithout 
otlier symptoms, the possibihtj of an idiosjncracy to aspmn should be considered 
T his is probably the explanation if the patient has taken aspmn shortly before the 
hTmoTxhage, cspcciall) if he has swallowed it as an intact or broken tablet and not 
as powder OthcrvMse gastntis with an acute ulcer or erosion is gcnerallj present, 
splenic an'emia can be excluded b) the absence of splenomegaly and leucopenn, 
the hemorrhagic diathesis bj absence of purpura or bleeding from other mucous 
membranes and the presence of a normal number of blood platelets and normal 
bleeding time and familial telangiectasia bj absence of epistaxis and telangiectasia 
of the face Banum meal examination should alwaj'S be earned out, but not before 
10 to 12 days after a hxmorrhage of any seventj 

The onl\ reliable method of measuring tlie quantity of blood lost is to estimate 
the total Nolumc of the ctythrocjtes (Vc) and of the plasma (\^p) of the blood It 
IS Unfortunate that such examinations can be earned out onlj at well-equipped 
hospitals, as obscriwiions on blood pressure pulse rate and percentage of hxmogfobin 
are noionoudj difiicult to interpret- Fhc immediate result of a large haemorrhage 
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is to reduce the Vc and Vp without altering the hjemoglobm percentage. 
a variable period does the blood take up enough fluid to restore the original Vp, 
thereby diluting the hemoglobin sufficiently for its estimation to give a in^ 
of the severity of the hremorrhage, always provided this has cwsed. New mwc 
corpuscles then slowly form, with gradual restoration of Vc and htemoglobin. ic 
final plasma volume is very constant and in 50 per cent, of cases the plasma is lu J 
diluted by the time the patient is admitted to hospital ; in the remainder the P® 
varies, the maximum being 72 hours for full dilution. There arc no clini^ ro 
of determining that hiemorrhage has ceased, the signs generally regarded as mUica 
of haemorrhage being, in fact, the manifestations of hemorrhagic shock, and 
absence of external evidence of bleeding it may be impossible to be certain whe 
a falling hemoglobin percentage indicates continuing hjemorrhage or blood diiu 
Prognosis. — ^The mortality among patients with hxmorrhage from a pcp^‘5' “ 
is between 3 and 10 per cent- Of Hurst’s cases admitted to - j 

account of hxmorrhage, 4*8 per cent. died. In recent years the use of drip t^ 
fusions and fuller diets have reduced the mortality, which is also closely reia e 
age. Thus, in Avery Jones' series the mortality under 45 years old was 2 pet 
between 45 and 59, fi per cent. ; between 60 and 69, 12 per cent. ; and over , 
21 per cent. . . t.,, 

Treatment. — The patient should be kept completely at rest, but since m 
anchor of treatment is blood transfusion, he should be moved by 
hospital or nursing home, where all facilities for this are available as soon as po» i 
in spite of the slight added risks of transportation. In order to obuin rest and ; 
anxiety it is generally advisable to inject morphine, a full dose being 
pcaied as necessary. The bed-pan must be used, and the patient sbomd n ^ 
first even be allowed up for micturition. Sips of water should be given by ^ . 
from the start, and rectal salines either by drip or in amounts of 8 to 10 oz. ^ 
are advisable if there is any vomiting or inability to retain fluids easily by w 
No laxatives should be given, but if the bowels do not open spontaneously o 
third or fourth day a simple saline wash-out is generally the only treatment nee • 
The high caloric diet advised by Meulengracht in Denmark m ^ 
based mainly upon the rationale of keeping the stomach full in order to cedu^b S 
peristalsis and so lessen the tendency for bleeding to contmue. Modified icc 
similar to that advised by him is generally well tolerated within 24 hours ^ 
bleeding ; it avoids any long period of starvation, aids add neutralisation and 
rest, and is based upon sound prindples of ulcer treatment. Milk feeds ivith p : 
soft puddings, eggs and vegetable soups, as for the Stage 1 ulcer diet niay be or 
from the start of treatment, and after this increased as indicated on p. Sol- ^ 
same time, cspedally in older people, large feeds are inadvisable, and it 
first to give only milky foods in frequent small amounts of 3 or 4 oz. rather than 
upon the fuller rigime which a young and strong adult can take with adva^g®* 

If the hremoglobin falls to 40 per cent, or lower, the equivalent of a tfee 
ml., the patient should be transfused at the rate of 30 to 40 drops a ^ 

hffimoglobin percentage teaches 60, the average volume required being 1^^ ^ 
With slow transfusion (».e. 1 litre m 4 to 8 hours) the blood pressure docs n® . 
not does the Vp mcrease above normal ; the sole result is the rise in Vc, 
entirely desirable. Transfusion is required to prevent a patient from dyi^g ^ 
anxmia; it is not essenual for the restoration of the blood to the ,^<iosc» 

an average gam of 1 or 2 per cent, of hamwglobm per diem will occur when ygh 

of iron arc given. At the same time there should be no hesitation m giving t**!! 

blood to produce a haemoglobin percentage of 80, especially if surgical 
to be undertaken. The use of packed red cells minimises the risks of over-Joa «> 
the circulation. For surgical treatment, see p. 586. , 

frern,— Iron and ammomum citrate gr. 30, four times a day in soluuon n 
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well tolerated, or enteric-coated capsules of ferrous sulphate gr. 6, four times a day 
may be given. Intravenous injections of iron as the saccharated oxide (Ferrivenin) 
may be needed at first if oral iron causes vomiting or pain. The daily dose should 
not exceed 200 mg. Ascorbic acid mg. 200 daily should be given at the same time. 


ORGANIC DISEASES OF THE STOMACH 


ACUTE GASTRITIS 

(a) ACUTE CATARRHAL GASTRITIS 

Etiology. — Acute gastritis is caused by irritation of the mucous membrane of 
the stomach, varying in degree according to the intensity and duration of the irrita- 
tion. Most frequently such irritation is due to exo genous causes of which bad eatin g 
habitSj th e lack of teeth o r dentures and the bo!ung~ol large indigestible mealsTwith 
excesses ol alcohol, condiments or badly chewed food are the most important. The 
swallowinry of infective material from the nose, sinuses, gums, teeth or purul^t 
sput um from the chest are further causesi In many c^cs the irritant is a toxic 
product ot Uactcrial activity m f^d, several individuals being often affected simul- 
taneously; such infection may belong to the Salmonella group of organisms or arise 
from food contaminated by staphylocoed during its preparation as, for instance, by 
a cook witli a discharging whitlow on the finger. Chemical irritants i n food arc less 
frequent tlun bacterial, but drugs such as aspirin ,, salicylates a nd ouinine arc common 
causes. Tobacco chew ing is anotlier. 

. Corrosive poisoning due to the swallowing of violent Irritants such a s car hoTie 

acid, arse nic or cor rosne sublimate dther acddcntally.or suicidally causes an intense 
(phlegmonous) gastritis (c.o.). 

Endog enous causes of acute gastritis indude the toxic products of urmmia. and 
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CHRONIC GASTRITIS 

^tiolorty and Pathology. — Chronic gastritis was formerly believed to be a ve^' 
common condition, largely owing to the work of Professor Knud Faber on gastric 
secretion, and later of Schindler and his collaborators with the gastroscope. In recent 
years greater experience of gastroscopic studies together with a fuller knowledge of 
the secretory activity of the stomach have greatly altered our conception of this 
condition. Many changes in the gastric mucosa previously regarded as due to chronic 
hypertrophic or atropmc gastritis have now been shown to be merely temporary 
variations from the normal, caused by everyday emotions or by the normal stimuli 
of food or drink. The obsert-ations of Wolf and Wolff (see p. 557) showed con- 
clusively that the gastric mucous membrane normally became hypenemic, turgid and 
engorged, with an increase in mucus and acid secretion, under emotional stimuli such 
as resentment or anxiety, tvhilst that of fear caused pallor of the mucosa and diminished 
secretion. 

It is probable that the three pathological types of gastritis — superficial, hyper- 
trophic and atrophic — described by Schindler and others are in fact only stages of 
one process which may have a number of causes. Some cases, probably quite un- 
common, have no specific cause that we can determine. In others the same causes 
are at work as in acute gastritis, cither repeated or of longer duration, with in addition 
an important group of cases due to mechanical pyloric obstruction. Any cause of 
pyloric stenosis, whether due to cicatrisation of on ulcer, to simple pyloric spasm, 
to a cardnoma or to congenital stenosis, may equally lead to chronic gastritis. Some 
gastritis is present around all gastric ulcers, and it is an almost constant finding at 
the site of a gastro-cntcrostomy. Full correlation of gastroscopic, histological and 
dinical findings in cases of gastritis is not yet possible, but pamologically a hj’per- 
trophic and an atrophic gastritis may be distinguished, the former showing increased 
N-ascularity, trdema, a thickened mucous membrane with very rarely polypoid h}’per- 
plasia, the latter avoscularity and a thin aplastic mucosa. 

Sj-tuptoms.— Changes m the gastric mucous membrane or in the secretions of 
the stomach may exist with no demonstrable symptoms whatsoever, and detailed 
descriptions of the sjTnptomatology of \-arious types of gastntis are quite without 
accurate dinical foundation. The symptoms of hypertrophic (add) gastritis if they 
occur at all arc similar to those of chronic peptic ulcer, but it is rare for any 
symptoms to arise unlc« an ulcer is in fact present. In the exceptional cases in 
whidi s\Tnptoms occur in Uic absence of a chronic ulcer they are indistinguishable 
from those of duodenal ulcer, and a diagnosis can be made only when a radiographic 
examination show's that there is no constant gastric or duodenal deformity in spite 
of the presence of typical sj-mptoms, tenderness and rigidity, assodated with hyper- 
chlorhydria and sometimes occult blood in the stools. Rigidity, thickening and 
coarseness of the mucosal folds as demonstrated by radiological study of the mucosal 
relief pattern on examination with a thin layer of contrast medium may, in expert 
hands, gUe useful confirmatory’ eridcnce of gastritis. Hxmatcmesis may occur from 
w acute ulcer or erosion, which gives no radiological signs of its presence but can 
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Pam never occurs m uncomplicated atrophic gastritis, but slight epigastric dis- 
comfort, general!} described as fullness, pressure or heaviness, is common It follows 
immediately after meals, and may last several hours in the small group of cases in 
\%hich evacuation is slow It is often partially relieved by belching, but frequent 
attempts to eructate may result in aerophagy In spite of the presence of achlorhydria, 
heartburn and sour regurgitation, which are relieved by sodium bicarbonate, may 
occur Tenderness is slight and ill-defined, and there is no rigidity 

Vomiting occurs if nausea is severe, or if the epigastric discomfort la unusually 
prolonged It is often to a large extent voluntary, the patient having discovered that 
It gives relief The vomited material generally consists of undigested food mixed 
\\i3i mucus and often with bile, but the morning vomit of alcohohes is an alkaline, 
mucous fluid, composed of swallowed saliva and secretion from the inflamed pharynx 
and cesophagus 

Constipation is generally present, but in one group of cases chronic or intermittent 
attacks of diarrhcea occur, and may persist for many years ivith little or no gastric 
symptoms to suggest its gastrogenous origin fsee p 610) 

The tongue is generally clean, but in alcoholic gastritis it is often furred and 
the patient complains of an unpleasant taste in his mouth When achlorhydric 
gastritis is associated with anamia, whether simple or Addisonian, atrophy of the 
filiform papilla: is often present, sometimes accompanied by recurrent attacks of sub- 
acute glossitis, in which the patient complains of soreness of the tongue 

The size and tone of the stomach arc generally normal, but evacuation is usually 
rapid In the achlorhydria following the gastritis of an acute infection it may be 
slow owing to the rapid exhaustion of peristalsis, the radiogram showing periods 
of complete inertia alternating with periods of normal actmty, but there are no 
characteristic findings which enable the radiologist to diagnose the condition The 
test meal ma} gi\ e some indication of the presence, type and degree of gastritis In 
most cases mucus is present m the resting juice and m each fraction, and the curve 
of total acidity remains mcderafcly high «ovu the base fine In advanced cases, tn 
which atrophy of the mucous membrane has occurred and involved the superficial 
mucus secreting cells as well as the tubules, mucus is absent and the total acidity is 
much reduced So long as mucus is present, treatment is likely to result m recovery 
of the power of secreting free acid, but this very rarely occurs m the absence of mucus 
In the former case, but not in the latter, an injection of histamine when fasting or 
at the end of the test meal is generally followed by the secretion of free aad 

Treatment — All possible causes of gastntis sfiould be removed as far as possible 
1 he tcclh should be put into good condition and artificial ones supplied when neces 
sarj Septic tonsils should be enucleated, and nasal infections treated If the tongue 
js furred iC should be frequently scraped, and sufficient dry food should be given fo 
promote an adequate secretion of saliva The food should be thoroughly chewed 
and eaten at regular times, the last meal at least 2 hours before going to bed The 
patient should rest for half an hour after meals, and, if he is tired, for a short time 
before meals also 

Alcohol should be entirely prohibited, and smoking stnctly limited Tea must 
be weak and frcahl} brewed, and coffee only drunk jf mixed with at least an equal 
quantity of mtlk. Meat should be allowed at only one meal a day ami should be 
ver) tender Ripe cheese, coarse bread substitutes and oatmeal, skins and pips of 
fruit, salads, pickles and green vegetables, except as purges, should be prohibited 
A purfc of spinach is particularly useful, as it contains a histaminc-likc substance 
which is a stimulant of gastric secretion, even when uken by mouth In uev ere cases, 
especially if the stools contain occult blood, jt is best to give tiic stnet ulcer diet 
(p 5S3) for the first week or two but with 2-hourI} instead of hourly feeds 

If much mucus is present in the test meal, Hurst recommended that the stomach 
should be washed out every morning with cfdute hydrogen peroxide, beginning witfi 
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Pain never occurs m uncomplicated atrophic gastntis, but slight epigastric dis 
comfort generally described as fullness, pressure or licaviness, is common It follows 
immediately after meals, and may last several hours in the small ^roup of cases in 
which evacuation is slow It is often partially relieved by belching, but frequent 
attempts to eructate may result in aerophagy In spite of the presence of achlorhydria, 
heartburn and sour regurgitation, which are relieved by sodium bicarbonate, may 
occur Tenderness is slight and ill defined, and there is no rigidity. 

Vomiting occurs if nausea is severe, or if the epigastric discomfort i$ unusually 
prolonged It is often to a large extent voluntary, tne patient having discovered that 
it gives relief The vomited material generally consists of undigested food mixed 
with mucus and often with bile, but the morning vomit of alcoholics is an alkaline, 
mucous fluid, composed of swallowed saliva and secretion from the inflamed pharynx 
and cesophagus 

Constipation is generally present, but m one group of cases chronic or intermittent 
attacks of diarrhcea occur, and may persist for many years with httle or uo gastric 
symptoms to suggest its gastrogenous origin fsce p 610) 

The tongue is generally clean, but in alcoholic gastntis it is often furred and 
the patient complains of an unpleasant taste in his mouth When achlorhydric 
gastntis is associated with anzemia, whether simple or Addisonian, atrophy of the 
filiform papilla; is often present, sometimes accompanied by recurrent attacks of sub- 
acute glossitis, m which the patient complains of soreness of the tongue 

The size and tone of the stomach are generally normal, but evacuation is usually 
rapid In the achlorhydria following the gastritis of an acute infection >t may be 
slow owing to the rapid exhaustion of peristalsis, the radiogram showing periods 
of complete inertia alternating with periods of normal activity, but there are no 
characteristic findings which enable the radiologist to diagnose the condnion The 
test meal may give some indication of the presence, type and degree of gastntis In 
most cases mucus is present in the resting juice and in each fraction, and the curve 
of total acidity temams moderately high Aovc the base line In advanced cases, m 
which atrophy of the mucous membrane has occurred and involved the superficial 
mucus secreting cells as well as the tubules, mucus is absent and the total acidity is 
much reduced So long as mucus is present, treatment is likely to result m recovery 
of the povv er of secreting free acid, but this very rarely occurs in the absence of mucus 
In the former case, but not in the latter, an injection of histamine when fasting or 
at the end of the test-meal is generally followed by the secretion of free aCid 

Treatment — AH possible causes of gastritis should be removed as far as possible 
The teeth should be put into good condiUon and artificial ones supplied when neces 
sary Septic tonsils should be enucleated, and nasal infections treated If the tongue 
futrtd w should be frequently eemped, and sufficient dry food should be gwen to 
promote an adequate secreUon of saliva The food should be thoroughly chewed 
and eaten at regular times, the last meal at least 2 hours before going to bed The 
patient should rest for half an hour after meals, and, if he is tired, for a short time 
before meals also 

Alcohol should be entirely prohibited, and smobng strictly limited Tea must 
be weak and freshly brewed, and coffee only drunk if mixed with at least an equal 
quantity of milk Meat should be allowed at only one meal a day and should be 
very tender Ripe cheese, coarse bread substitutes and oatmeal, skins and pips of 
fruit, salads, pickles and green vegetables, except as purees, should be prohibited 
A pur^e of spinach is particularly useful, as it contains a histamine like substance 
which 18 a stimulant of gastric secreUon, even when taken by mouth In severe cases, 
especially if the stools contain occult blood, it is best to give tiie strict ulcer diet 
(p SS3) for the first week or two but with 2-houfly instead of hourly feeds 

If much mucus is present in the test meal, Hurst recommended that the stomach 
should be washed out every morning with dilute hydrogen peroxide, beginning with 
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a teaspoonful and increasing gradually to a tablespoonful to the pint The nascei^ 
oxygen giNcn off dislodges the mucus from the surface of the mucous membrane, and 
at the same time acts as an antiseptic and perhaps stimulates the secretion of gastric 
juice 

In old and debilitated patients, for whom lavage is too strenuous a treatment, 
a teaspoonful of sodium bicarbonate m a glass of soda water, drunk t\hilst fasting 
first thing in the morning, has a similar though less pot\ erful action 

Hydrochloric aad may be helpful, and a teaspoonful of the dilute acid (B P ) m 
about 5 oz of xs-ater to which sugar and the juice of an orange or of any other fresh 
bottled or stewed fruit have been added, may be drunk before breakfast and as a 
beverage vnth lunch and dmner , gr 5 of pepsm may be added to the t\\ o latter doses 
The bowels should be kept regular by taking honej, fruit from which pips and 
skins have been separated, and green vegetable purees If necessary, hquid paraffin 
can be given, but irritating apenents should be avoided 


GASTRIC AND DUODENAL ULCER 

Etiology — Gastnc and duodenal ulcer, though similar both pathologically and 
clinically, must be regarded as essentiallj different m several important aspects 
Chrome nstnc ulcer occurs with equal frequency m males and females, but duodenal 
ulcer IS ^out four times more common in males Duodenal ulcer occurs between 
three or four times as frequendj as gastnc ulcer in the higher social grades, and 
between three and eight times as frequently m most Bntish hospitals The mortaht) 
from gastnc ulcer is some two to three times greater m the lower social classes than 
the higher, whilst from duodenal ulcer there is little difference between the vanous 
sociallevcls Duodenal ulcer is increasing m mcidence, whilst gastnc ulcer is not, 
ambitious, energetic professional or business men tend to develop the former, whilst 
poorer, badly fed and less active people, women or men, develop the latter Hxmor 
rhage and perforation arc frequent m duodenal ulcer, but less frequent m gastnc 
ulcer The main causes of duodenal ulcer lie essentially m the make-up and tempera 
roent of the individual and lus over active stomach, whilst in gastnc ulcer the most 
important causes lie m local mucosal imtation, associated with nutritional factors 
and environmental conditions 

A chronic gastnc ulcer was found by Stewart in 2 2 per cent and a chrome duo 
denal ulcer in 3 8 per cent of 4000 consecutive necropsies The scars of healed 
ulcers were found m the stomach in 2 3 per cent and m the duodenum in 3 per cent 
of the senes Chronic ulcers or scars were found in tlie stomacli and duodenum of 
the same individual in 0 5 per cent. Thus, a chrome ulcer, healed or unhealed was 
found in 9 5 per cent, of post mortems, and it may therefore be assumed that about 
10 per cent of all mdtviduals suffer at some time in their lives from a clironic gastnc 
or duodenal ulcer 

Though clironic ulcer is rarely diagnosed m children, the symptoms date from 
age of 12 to 18 m some 20 per cent of cases recognised later m life, and an onset 
during carl) scliool age is by no means rare It is uncommon for a duodenal ulcer 
to dev clop after the age of 50 in w omen, but m men the first symptoms not infrcqucntU 
appear bctivccn 50 and 60 and occasionally even later 
^ Hum gives the average age of onset of gastnc ulcer m vromcn as 26 and in men 
4a, vv iih that of duodenal ulcer as 38 in both sexes, but in mv cxpcncncc tlic a\ crage 
age for duodenal ulcer has been lower 

Chrome ujiccr frequently occurs m scvxral members of a family in one or more 
generation The ulcer is gcnerallv either gastnc or duodenal in all the affected 
members, but a famihal madcncc is relatively more common in duodenal than m 
gastnc ulcer In f a m i K al cases the i^rmptoms tend to begin at an earlier age than 
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usual, and there is a great tendency for anastmnouc ulcers to form after operation 
There is also a special tendency in some fimiljcs for the ulcers to be complicated 
by hemorrhage , , , , , , 

Pathogenesis — The peculiar type of ulcer found in the stomach and duodenal 
bulb occurs nowhere else except m the part of the jejunum immediately distal to 
the anastomosis after gastro jejunostomy and partial gastrectomy, in the lower end 
of the tesophagus when relaxation of the cardiac sphincter allows gastric juice to 
regurgitate, and also in association with hcterotopic gastric mucosa m the lower 
extremity of the cesophagus and m Meckel’s diverticulum The one common feature 
of these situations is the presence of acid pastne luice, and on mg to the fact that 
gastric pepsin plays some part m their causation by digesting dead or ischaemic mucous 
rnembrane such ulcers are termed peptic 

Acute and chronic gastritis arc frequently associated with localised loss of ihe 
superficial tissue, which vanes m size from minute erosions only recognisable on 
nucToscopical examination to acute ulcers easily recognisable with the naked eje 
Acute ulcers occur in any part of the stomach, in the duodenal bulb, and in the 
region of the anastomosis after gastro-icjunostomy or partial gastrectomy. The major- 
ity of erosions and acute ulcers heal rapidly, but in certain individuals and under 
certain circumstances they may become chrome. 'Fhc various conditions already 
described which give nse to gasintis can thus be regarded as factors m the development 
of chronic ulcers 

Long hours without food, cspeaally during periods of nervous strain and fatigue, 
Or hastily eaten meals taken without mental relaxation, are particularly frequent 
antecedents in cases of duodenal ulcer Though all occupations are liable to peptic 
ulcer, transport and lorry dnvers, doctors, waiters and ousmess men arc amongst 
those especially affected Frequent changes of shifts from day to night work and we 
irregular hours of meals sometimes necessary m certain industries may also be pre- 
disposing factors Some evidence suggests that excessive smoking increases the 
tendency to develop a chronic ulcer, perhaps partly b> the frequent tendency for heavy 
Smokers to substitute a cigarette for a meal As indicated on p S57, the mucous 
membrane of the stomach becomes thick and hyperarmic, and musoular activity and 
the secretion of gastric juice are increased during periods of anxiety and with frustra- 
tion and annoyance This congested mucous membrane is more vulnerable to slight 
injury and, if the protective mucus is wiped away, an ulcer may develop, which 
explains why emotional upsets frequently give rise to recurrence of ulceration ' Chills 
and acute upper respiratory infections may also bring on relapses, which are particu- 
larly liable to occur at the change of the season in spnng anil autumn In rare cases 
duodenal ulceration follows extensive burns (Curling’s ulcer), possibly as a result 
of the histamine substances produced in the skin stimulating excessive gastric acid 


ACUTE GASTRIC AND DUODENAL ULCER 
Symptoms —An acute ulcer gives use to no symptoms unless it causes hamor- 
hage, which is often profuse but very rarely fatal, or, m very exceptional cases perfora- 
tion Haemorrhage or perforation occumng vnthout any previous indigestion is thus 
irequently due to an acute ulcer The gastritis, of which it is a compUration, is often 
completely latent, but it may give nse to any of the symptoms described on p 575 
Acute duodenal ulcer is the most common cause of msltena neonatorum Less 
frequently it causes hsematemesis m infants, and it may also give nse to vomiting and 
marasmus without obvious hemorrhage dunog the first 4 months of life 

Prognosis —Acute ulcers can devdop into chronic ulcers, but the majonty heal 
rapidly, leaving no trace of their presence There is a great tendency to relapse, 
but the patient is able to take a full diet without discomfort betwecri the attacks 
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Treatment —For the treatment of the hiemorrhage, see Hamatemesis All 
possible causes of gastnc irritation should be dealt with, the after-treatment being 
that of chronic ulcer The patient should be kept in bed on a strict ulcer diet until 
no occult blood has been present in three consecutive stools The diet can then be 
rapidlj increased 


CHRONIC GASTRIC ULCER 

Symptoms — ^The onset is generally insidious, the symptoms first appeanng after 
big or indigestible meals The pain, which is often burning in character and may 
be very severe, is situated in the middle or sbghtly to the left of the epigastrium 
and may radiate upwards and to the back , it is much increased by indigestible food 
and generally disappears wth a milk diet. In uli^rs situated near the cardia it begins 
almost immediately after meals, and in prepyloric ulcers 2 or 3 hours after, mter- 
mediate intervals often indicatmg an ulcer on the lesser curvature The pam generally 
disappears spontaneously after about an hour It is completely reheved by vomitmg 
and by alkalis, but, as a rule, only partially by food Some relief may follow lymg 
down and the application of warmth to the epigastrium 

A small area of tenderness, the position of which is constant for each case, may 
be present m the epigastnum It is more severe than in any other gastnc disease , 
It IS most marked in the presence of spontaneous pain It is often assoaated with 
rigidity of the left rectus 

With increasing pain \ omiting appears , it occurs at the height of the pain, a 
small quantity of aad fluid wth a little wcU-digested food being brought up When 
the pam is severe, vomitmg is often mduced by the patient and may eventually 
develop into a voluntary act 

Occult blood IS almost always found m the stools and vomited matenal, but 
disappears slowly when the patient is dieted In about 25 per cent of cases obvious 
hxmatemesis occurs at some penod of the illness When the blood is abundant it is 
bright in colour and the stools are tarry, when less abundant it is coffee coloured 
and mixed with food, and is recogmsable m the stools only by chemical and spectro 
scopic examination Melzena may also occur without hxmatemesis, but much less 
frequently than m duodenal ulcer 

The appetite is good at first and the tongue is clean, but fear of pain may lead to 
diminished intake of food with consequent loss of weight and weakness In some 
cases, however, the relief given by food encourages the patient to eat heartily Con- 
stipation is commonly present 

In uncompheated cases there may be some delay m evacuation owing to reflex 
spasm of the pyloric sphincter, this is espeaally frequent with ulcers near the 
pylorus, but occasionally with those on the lesser curvature also gastnc stasis up to 
12 or even 24 hours may occur A spasmodic narrowing is sometimes observed 
radiographically in the centre of the stomach when the ulcer is situated on the lesser 
curvwture (see p 559) Conclusive evidence as to its size and position is almost 
always obtainable bj the discovery of a " mche *’ formed by the crater of a chrome 
ulcer, which is filled wrth the opaque salt and is the site of the maximum tenderness 
If the examination is postponed for 2 or 3 weeks on account of hicmorrhage, it is 
often impossible to recognise a niche, though the ulcer has not jet healed 

A test meal gives no constant result, but in long standing cases hj-pochlorhydna 
and even achlorhydna may be present, these are caused by the assoaated chronic 
gastritis, and a test meal given after the ulcer has healed show's an increase in acidity 
and even hj'pcrchlorhjdna, the treatment having led to disappearance of the gastntis 
Diagnosis —A prcsumptiv e diagnosis of gastnc ulcer may generally be made 
from the sjTnptoms, cspeciallj if hamiatemcsis has occurred, but m its absence it is 
impossible to be certain without the aid of radiographj If the btter docs not reveal 
19 
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the presence of a niche, a chronic ulcer can, as a rule, be excluded, but gastroscopy 
occa^onally reveals a small chronic ulcer vihtch has escaped recognition with the 
radiograph. In carcinoma of the stomach anorexia is likely to be present and a palpable 
tumour may be found, which is far less frequent in ulcer. Anaemia may occur in 
both. The discomfort of gastric cancer, even in its early stages, usually begins 
directly after meals and is more persistent than the pain of ulcer, as may be that of 
chronic gastritis- Free hydrochloric add is absent in the test-meal in about 50 per 
cent, of cases of cancer, and occult blood is usually present in the stools continuously. 
The gastric symptoms assodated with cholecystitis may simulate ulcer, but the rela- 
tion of the pain to the nature and time of meals b less regular, and less relief is given 
iiy alkalis ; tenderness is present over the gall-bladder in addition to the epigastrium. 
For the differential diagnosis of other conditions causing hsematemesb, see page 569, 
and for the distinctions between oesophageal and duodenal from gastric ulcer, see 
pp. 549 and 579. 

Complications. — Perforation of an anterior ulcer leads to general peritonitis 
(vide p. 712). It is rare for a gastric ulcer to be situated sufficiently near the pylorus 
to cause obstruction on healing, but the swelling and cedems round a prepyloric 
ulcer together with reflex interference with the normal relaxation of the sphincter 
often result in temporary pyloric obstruction, which disappears when the ulcer heals 
as a result of treatment. Recurrent dcatrbation over a period of many years of a 
large and very^ chronic ulcer in the body of the stomach in women may cause hour- 
glass constriction. Very chronic gastric ulcers, espedally in the prepyloric region, 
may rarely become caranomatous (p. 590), but such ulcers may form definite tumours 
without being malignant. The earlier onset and absence of remission of pain, with 
the occurrence of anorexia and progressive loss of weight in the absence of alkalosis, 
should suggest the possibility of malignant degeneration. 

CnnONlC DUODENAL ULCER 

Symptoms. — The earliest symptom of duodenal ulcer is generally a sense of 
discomfort or fullness 3 hours after the largest meals. This is gradually replaced by 
pain, which occurs between 1 and 4 hours after every meal, the interval being longer 
the larger the meal. In the early stages, however, it is likely to occur only after the 
heaviest meal. It frequently wakes the patient in the early part of the night, particu- 
larly if the last meal was finished less than 3 hours before going to sleep. It b generally 
situated in the middle line rather nearer the umbilicus than the ensiform cartilage; 
it may radiate to the right or be situated on the right side only ; less often it is on the 
left. The pain is at first associated with a feeling of hunger and is relieved by taking 
food*, it is dicKfcte comwwwiy tirownv as “ hunger pam”. It is also relieved by 
alkalis and when the stomach is emptied by vomiting, which is, however, rare in 
uncomplicated cases, though regu^talion of mouthfuls of scalding, very acid, fluid 
may occur when the pain is at its height. 

Constipation is almost always present The appetite remains good, and the 
patient does not lose weight or strength. 

Periods of hunger pain lasting some weeks or months alternate with periods of 
more or less complete freedom from symptoms. The attacks are more common in 
cold weather than in hot, but the autumn and early spring are generally more trying 
than winter. Attacks are liable to be brought on suddenly by worry, exposure to 
cold, acute naso-pharyngeal or bronchial infections, indigestible meals and excessive 
smoking or drinking. 

In the majority of cases occult blood is found in the stools. Severe haanorrhage 
occurs in about 25 per cent, of cases ; it always results in mehena and may also give 
rise to hsematcmesis. ^ 

In early cases radiography shows that the stomach is often of the short high type 
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and empties itself wth unusual rapidity In more chronic cases reflex spasm of the 
pjlonc sphincter miy lead to delayed c\acuaUon and consequent increase in size 
of the stomach, the greater curvature of which then reaches below the umbilicus 
Irregularity in the outline of the duodena] bulb, due partly to the dcformit) caused 
by the ulcer itself and partly to spasm, is alNvays found It affords cMdence that an 
ulcer has been present, but unless it is tender or a definite niche is seen, may onlj 
indicate the scar of a healed ulcer The niche formed by an ulcer on the lesser curva' 
ture of the duodenal bulb can be recognised in the silhouette of the bulb , one on 
the antenor or postenor wall can only be recognised when a radiograph is taken 
whilst the bulb is being compressed A test me^ generally shou^ hyperchlorhydna 
\nth a climbmg curve, and excess of aad juice in the fasting stomach and after all 
the starch has left mdicates that this is assoaated with hj’persecretion The nocturnal 
fasting secretion shows a continuously high aad level 

Diagnosis — ^Yhen the symptoms have been present for a short time only, an 
actual ulcer may not be present, but there is a pre ulcerative duodenitis, which 
ma} be associated with a rapidly croptymg duodenal bulb, no constant radiographic 
deformity and no occult blood m the stools It is likely to result m ulcer if not ade^ 
quatel> treated Excessive smoking, over-fatigue and anxietj maj give nse to almost 
identical symptoms m mdividuals with hypersecretion 

The diagnosis from gastric ulcer depends upon the later onset of pain, the greater 
relief on taking food, the rantj of vomiting, the greater frequency of a climbing hyper- 
chlorhydnc curve obtained with a fractional test meal, the frequent situation of pain 
and tenderness to nght of the middle line, the more frequent penods of complete 
freedom from symptoms, and the results of radiogram examination, which occasion- 
^ly, however, reve^ the presence of an ulcer in the stomach as w ell as m the duo 
denum Hsmatemesis without melsna is much more common m gastric than m 
duodenal ulcer, and melsna alone is more common m duodenal ulcer The symptoms 
may closely resemble those of cholecystitis, but m the latter condition the pain is 
much less regular in its time relations, the tenderness is over the gall bladder, and 
evidence of gall bladder disease is obtained by cholecystography and duoden^ in- 
tubation 

Caremoma of the pylorus may closely simulate duodenal ulcer, but the symptoms 
are more continuous, there is often more local tenderness on palpation, and there is 
much less relief with food Recumng attacks of chronic relapsing pancreatitis are 
also di&cult to disUnguish from ulcer (p 705), but there is usually more vomiting, 
and loss of weight wath pain severe enough to require morphine, usually radiating to 
the left side and often to the back 

Complications — ^The mflammatory swelling and spasm around a large ulcer 
may lead to obstruction, the first symptom of which is generally vomiting This 
may rapidly clear up with medical treatment, but after a number of relapses an ulcer 
may heal with much scarrmg causing a acatnaal pylonc stenosis which can only 
be treated by surgical operation Perforation may occur, and lead to general peri- 
tonitis, or less commonly to a localised abscess Sub phremc abscesses due to duo 
denal ulcer are always to the right of the suspensory ligament and may contain gas, 
unlAe those secondary to appendiatis Penetration of the ulcer into neighbouring 
organs — chrome perforation — is a common complication particularly involving the 
pancr^s Dense adhesions may form and the surroundmg mass of fibrous tissue 
may become so hard and dense that it is difficult to distinguish it from malignant 
lUsease Duodenal ulcers however, never are and never become malignant Heemor^ 
rhagt IS a serious complication and may occur at any period of an ulcer history 
It is often follow ed by a temporary relief of symptoms, but may m a few cases arise 
without any previous pain at all 

The long continued use of alkalis and loss of chlonde by persistent vomitmg may 
give nse to alkalosis, the first symptoms of which are anorexia, imtability and de- 
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pression, ^rhich may suggest the onset of malignant disease Later, tuitching and 
even convulsions, coma and death maj occur, the condition being indistinguishable 
from ur$mia. The blood urea is aUvajs increased (non renal azoUBmia) Recovery 
takes place when no more alkalis are taken and extra chloride and fluids are given 
Prognosis — Prognosis as regards life in cases of peptic ulcer is on the whole 
good, and fen of those who suffer from it actually die of the disease Many actne 
men li%e full and successful lives in spite of persistent recurrence of symptoms 
Gastric ulcer mortalitj is uniformly higher at all ages m both sexes than is that of 
duodenal ulcer, though perforation and hemorrhage are both more frequent in 
duodenal than in gastric ulcer, the prognosis of these complications is graver at and 
after middle-age than below it, espeaally amongst the well-to-do 

Not less than 1 in 5 of all duodenal ulcers bleed or perforate before the patient 
reaches the age of 40 

As regartS relapse it is doubtful tf more than 50 per cent of all cases treated 
medically remain free of symptoms for longer than 2 years, and the results of simple 
gastro enterostomy for duodenal ulcer are very much the same The operative 
mortalitj for gastro-enterostomy is about 2 per cent, and that for gastrectomy betw een 
3 and 8 per cent m average hands Permanent freedom from symptoms following 
the bigger operation may, however, be expected to result m suitably selected patients 
m some 75 to 95 per cent of cases, if the operauon is performed suffiaently radically 
and by a skilled surgeon 

Soaal and economic faaors, family history and the psychological make up of 
the patient all influence prognosis and must be carefully considered before any decision 
to advise operation is made The best prognosis is obtained by the careful co-opera- 
tion of physician and surgeon, and meticulous pre-operative preparation with good 
after care of the patient, if operation is undertaken 

TREATaiENT OF CHRONIC GASTRIC AND DUODENAL ULCER 

General Pfu>ciPLES —The object of dietcuc and drug treatment is to reduce the 
quantity and acidity of the gastnc juice and to rest the motor activity of the stomach, 
especially over vigorous peristalsis, as much as possible Free hy drochlonc acid 
delays the healing of an ulcer, whatever addiUonal factors may have contnbuted 
towards Its production in the first instance As much food as possible is required to 
maintain the patient’s nutrition, especially when he has lost weight, as is often the 
case The stomach should not be allowed to remain long empty but kept moderately 
filled tt ith food which is as little imtating either mcchamcally or chemicafly as possible^ 

Many ulcers heal spontaneously, as evidenced by the number of healed scars 
which are found post mortem m individuals who have jnevry Jaad spa^ treat- 
ment dunng their bves Others will certainly heal rapidly if a pauent is only able 
to have a period of mental contentment, a change of environment and frequent 
regular tncaU, with a diet which merely avoids the extremes of unsuitable foods It 
IS also abundantly proved that perfect healing can be achieved without the use of a 
single dose of alkali or other medicine 

In spite, however, of these facts relapse is cenam unless healing js complete and 
It IS always wise to insist upon a thorough treatment if this can possibly be mven 
At the same time it must be realised that the psychological make up of the pauent 
IS important, and to insist upon a busy anxious man giving up his work completely 
and going to bed at a time which will involve senous financial or other anxieues, is 
to handicap treatment from the start by producing an atmosphere of frustrauon, 
irritation and resentment. It may often, therefore, be wiser to temponse for a lime 
and adjust the treatment as far as pt»sible to die temperament of the pauent. As 
a general rule ambulant treatment at home is likely to fail, and whenever possible 
the pauent should be admitted to hospital or a nursmg home, both to ensure that 
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treatment is properly earned out and to proMde the mental and physical rest and 
atmosphere of confidence and calm tvhich it maj be impossible to obtain at home 
For the first 2 to 3 ueeU of treatment the patient should be kept warm in bed, 
but he should be allowed up to ha\e a bath and open his bowels, the difficulties of 
which are much reduced if the use of the bed pan is a\oided As a rule, no smoking 
is to be permitted during the penod of stnet treatment, but exceptions may be neces- 
sary in special cases Mental relaxation is essential, and freedom from business or 
family womes must be achie\ed if possible Judicious regulation of anj work done, 
visitors allowed etc,, must be adopted according to the individual, and relapse during 
treatment may readily follow bad news or an unpleasant interview 

The less irksome the treatment and the diet can be made the more successful 
IS It likely to be, and many ulcer patients ha\e proved to their physiaans that they 
are able to heal their ulcers and remain well when eatmg items of food which they 
like and enjoy, even though they cannot do so on diets which nauseate and disgust 
them ^^'hen and how food is eaten is at least as important as exactly what sort of 
food it is It IS now recogmsed that it is unnecessary to adopt any “ ladder ” system 
of daily graduated increases in diet, as onginally advised by Lenhartz, Sippy and 
others, and at all stages of treatment hunger is to be a\oided, and extra milk gi%eri 
if It is required 

Frequent feeding is the essential factor and at the start hourly feeds (Stage 1) 
are often advisable or essential In tliese cases 5 02 of nulk, which can be fla\ oured 
wlh tea, cocoa or chocolate are given every even hour from waking until the patient 
settles for ffie night, an equal quantity of custard, junket or other milky food or white 
>egetable puree being given at the odd hours An additional feed should be given 
each time the patient wakes during the mght Thin bread and butter, rusks and 
one or two lightly boiled or raw eggs can be added to the diet , they should be thor- 
oughly chewed, and the fiuid feeds should be slowly sipped Apple or other frun 
jelly may be used to flavour some of the feeds, and an ounce of strained orange jmcft 
should be given three times a day, 50 mg of ascorbic acid should be given twice 
a day Immediately before three of the feeds half an ounce of olive oil is taken, and 
cream may be added to three of the other feeds if available The oil inhibits the 
secretion of gastnc juice , at the same time it supplies a digestible and unimtatmg 
food of high nutritive value m a concentrated form 

Not all cases require, however, such frequent feeds and many patients may be 
succebafiiliy fmea rire fregrafimg- by 2 ftourfj feeds (Stage 2) ai which sofirf 
meals are given at 8 a m , 12 noon and 6pm, and feeds as m Stage 1 at 6 a m (if 
awake), 10 am, 2pm, 4pm, 8pm and 10 p m The solid meals may consist 
of boiled or steamed fish, or chicken, mashed potatoes and pureed vegetables, steamed 
or milky puddings toast, and pip les?» jam or honey, plain cake, biscuits and cream 
cheese In the third stage (Stage 3) of Ueatment lamb, tongue, rabbit, sweetbreads 
and li\cr are added, the intervals between feeds being lengthened to 8 a m , 10 30 
am, 1pm 3 p m , 4 30 p m , 7 p m , 9 p m , and 11 p m 

Stnet treatment should be contmued until the patient has no spontaneous pain 
and no tenderness or ngidity on examination Rate of progress must be judged 
for each case but no treatment should last less than 6 weeks and m large and chronic 
ulcers It may need to be 8 or 12 weeks or more Healing will be quicker in young 
patients wath recent ulceration, and slower in older patients or in those vvith a long 
histon of relapses In many cases Stage 2 may be adopted from the start of treat 
ment but in oineis Stage 1 must be ordered for the first week or 10 days In general 
Stage 2 IS to be continued for a penod of 3 to 4 weeks or more On this treatment 
pain generally disappears wnthin 48 hours, occult blood in the stools may persist 
for 1 or 2 weeks, but if it continues longer wnthout interruption in the case of a 
gastnc ulcer it suggests a possible malignant lesion Radiographic control of healing 
IS ad\nsable, particularly in the case of gastnc ulcers, but with duodenal ulcers it 
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IS far less satisfactory as deformity of the duodenal cap due to scarring may make 
interpretation of the appearances very decepD\e There is no fixed rule which can 
deade exactly when an ulcer has fully healed, as the crater may become filled with 
granulation tissue so that no niche is seen \«th the radiographs a fortnight or more 
before it is replaced by mucous membrane Wth gastnc ulcers the gastroscope 
can determine exactly the stage of healing, but with duodenal ulcers this is of course 
impossible 

Any ulcer which fails to improve symptomaticallj within 4 weeks on the above 
regime demands a full renew of the case, as it is either complicated by neurosis or 
other disorder {eg cholecjstitis) or it must be considered as probablj requiring 
surgical treatment. 

Alkalis — The use of alkalis during the penod of stnet treatment is probably 
unnecessary, and in large dosage may be actually dangerous With hourly feeding 
it 15 better to avoid them, but with the later stages of treatment an alkaline powder 
given between feeds three or four times a day and last thing at night is often useful, 
especially if any abdominal discomfort or flatulence persists Magnesia and sodium 
bicarbonate have the disadvantage of causing a change m the reaction of the body 
fluids to the ilkabne side — allcalosts — d given to orerdosage, and they may also cause 
some reactionary increase in gastnc secretion immediately after their ingestion 
Aluminium hydroxide preparations (Aludrox, Lactalumina and others) and mag 
tnsilicate do not affect the blood reaction at all, so may be given m almost unhrmtM 
doses if desired without any danger of alkalosis Bismuth salts and alumm silicate 
(kaolm) may have some beneficial action by forming an insoluble coating to the 
surface of an open ulcer None of these preparations given m ordinary dosage, 
howev er, appreciably depress gastnc acidity for more than a very short time indeed 
after their adimmstration The usual dosage of mag tnsilicate is ^ to 1 drachm 
and that of alumin hydroxide preparations 5 or 10 per cent, solutions m doses of 
1 to 3 teaspoonfuU The Utter tends to be constipaung and the former laxative 
so that a combination of the two together is often very satisfactory 

A^TlSPASAIODICS —During strict treatment full doses of atropine, hj-oscyarrune or 
belladonna are valuable m reducing gastnc motility and spasm Atropme sulphate 
gr given in 60 minims of water before the 8 a m and 8pm feeds, and a 

double dose may be given last thing at night. The dose should be mcrcascd b} 10 
minims ever) day up to the maximum the patient can take without unpleasant dryness 
of the mouth or paraljsis of accommodation, as dosage short of this has no inhibitory 
effect at all on the stomach 

Sedatives —Both mental and phracal rest are vitallj important factors m the 
healmg of an ulcer To assist the former some sedauve is advisable and pheno- 
barbitone should be given m a dose of gr J four tunes a day from the start of the 
treatment, unless it causes undue depression or any toxic symptoms Bromides and 
chloral arc unsuitable owing to their imtaong acuon upon the stomach, and opium 
IS not advisable ow mg to the danger of habit formation. * 

Gastric Lavage.— A n ulcer m the neighbourhood of the p)lonis may give nse 
to obstruction owing to surrounding mdema and mflammatory swellmg with pylonc 
spasm In such cases continuous hypersecretion of gastnc luice often occurs and 
the ulcer is unable to heal, so that a acatnaal obstruction is often suspected If. 
however, tbe ulcer can be made to heal the " functional ” obstructim may be re- 
lieved and an) scamng produced may be insufficient to cause lastmg obstrucuon 
In such cases gastnc lavage, either by stomach tube and funnel or by Senoran's 
evacuator, wTth complete removal of all gastnc contents may be of great value This 
should be done each night at 10 p m . no feed havnng been given after 6pm After 
the stomach has been emptied a full dose of alkali wnth a maximal dose of atropine 
IS given, and as soon as not more than 3 or 4 oz of fluid are found to be pr^nt 
on two consecutive nights the lavage inav be discontmucd 
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After care — When healing is complete, usually at the end of 6 to 8 weeks, the 
patient must be advised regarding the prevention of recurrence It is not difficult to 
cause an ulcer to heal, but the predisposing causes are still present, and the exciting 
causes may still be operative unless special precautions are taken to control them, 
It IS essential to gi% e instructions in wnting for the patient to follow (vide infra) In 
addition help must be gi\ en him as far as possible as regards his mode of life, hours of 
\%ork, domestic and family problems and any environmental factors « hich may produce 
anxiety, conflict or resentment In hospital practice the Lady Almoner may often 
greatly help these patients, and elaborate ihetary instructions are usually a waste of time 
From the beginnmg of treatment the sw’allowmg of infective matenal should be 
kept m check as far as possible by careful dental hygiene, and as soon as the patienf 
IS convalescent thorough treatment of the teeth should be undertaken, and he should 
subsequently ha^e his teeth put into good order at least twice a jear Any infective 
foci m the throat and nose should also be treated 

The patient should eat slouly and masticate thoroughly, he should acquire this 
habit during the period of observation and strict treatment It should be impressed 
upon busy men that when they have no time to sit down to a proper meal it is better 
to dnnk milk or eat plain chocolate than to bolt some less digestible solid food 
Tough meat, new bread and other articles of diet which cannot easily be chewed to 
a pulpy consistence should be prohibited The patient should avoid the pips and 
skins of fruit, whether raw, cooked or in jam, cake or puddings, and pickles, salads 
and uncooked vegetables, such as celery, green vegetables are best given as purees 
with butter, but spinach, which is a powerful stimulant of gastnc secretion, should 
be avoided Condiments, vine^r, and unnpe and acid fruit, high game, sausages 
and curry should be prohibited The pauent should be allowed to smoke only m 
strict moderation He should remain on this regime until he has been free from 
synmtoms for 2 years, and should follow it in a modified form for the rest of his life 
During periods of overwork and espeaally of mental stress, the patient should, 
if possible, spend 1 day or half a day a week resting and should be kept on a 2-hourly 
diet even in the absence of digestive symptoms If he is much womed or sleeping 
badly he should be given gr J to -I phenobarbitone three tunes a day and sufficient 
at night to secure sound sleep Special care should be taken to avoid infections 
If he gets a cold, sore throat, influenza or other infection, he should remain m bed 
on a very light diet until he has completely recovered 

The, hw'^e.\% s>Vvww\.<i he. ve.^l7is vsvViv If vh» vs. vtisuSitae-m, 

fluid preparations of magnesia may be given with it, but other apenents should be 
avoided No strong tea or coffee should be allowed or any alcohol on an empty 
stomach a little diluted whisky, hght wine or beer may be permitted with meals 
for those who espeaally desire it 

The patient should for a time take a tcaspoonful of magnesium tnsihcate or alumin- 
ium hydroxide after meals and subsequently have some always available so as to be 
able to take enough to keep himself comfortable at the slightest suspiaon of heart- 
bum or gastnc discomfort. He must be uiged to carry an alkaline tablet always with 
him and suck one at any time if pam occurs and before this has had tune to “ get a 
gnp ” He should be warned of the danger of recurrence, and should be told to 
have a day or two off work on a strict diet at the first indication of a return of symp- 
toms If he does so this may be suffiaent to ward off an attack, but if he waits until 
the s^ptoms become fully dev eloped, a prolonged stay m bed is likely to be requued 
, , The stnet ulcer treatment and the post ulcer regime can be summarised as 
follows 

_ Strict Ulcer Treatment 

Stage 1 

Every even hour whilst awake 5 oz of mtik This can be warm or cold and may 
DC flavoured with lea 
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Every odd hour a 5-oz feed which may be made of any of the following 

(a) Arrowroot, Farola, Bengcr’a, Horhdcs, junket, custard These can be made 
more appetising by the addition of red currant, apple or other fruit 
jellj , and the junket may be flavoured with chocolate 
(fc) At least two should consist of a thick soup or semi solid puree of potato, 
peas artichoke, cauliflower or parsnip 

During the night the patient should have milk by his bedside, so that whenever 
he wakes he can take a feed 

A rusk, plain biscuit or thin bread with butter or honey may be eaten with any 
of the feeds. A lightly boiled egg may be taken once or twice a day 

^\ater may be drunk between feeds An ounce of stramed orange, tomato or 
other fruit jui^ce should be taken with three of the dnnks and 100 rog of ascorbic 
acid dissolved in milk should be given daily 

A tcaspoonful of atropine mixture (atropine sulphate, gr m 1 dr water) is 
Riven before the last feed, and before two or three other feeds if the acidity is high 
The dose should he increased by 10 minims every day until an unpleasant degree of 
dryness of the mouth or paralysis of accommodation occurs the dose should then 
be reduced to that of the previous day 

Half a tcaspoonful of magnesium tnsilicate in a little water with a teaspoonful 
of 10 per cent aluminium hydroxide may be given three or four times a day between 
feeds and last thing at night. 

Iso smoking during the strict treatment 


Stage II 


1 hourly feeds 
On wawfig 
Breakfast 


Mid-mommg 

Midday 


2 p m 
Tea 


I Tcning Meal 


I><d urr'- 


Milk or weak, milky tea. 

Weak milky tea, or milk flavoured with coffee 
One egg— scrambled poached or soft boiled , or steamed finnan or 
white fish, or strained pomdge cornflakes, groats or BemaLX 
With black currant puree, with milk and sugar 
Toast, or bread with butter or margarine 
Jelly marmalade, honey, synip or jelly jam 
Milk flavoured with Marmite or Ovaltine 
Plain biscuit bread and butter, or Madeira cake 
Steamed fish or chicken, rabbit, tnpc or sweetbreads, liver, mmeed 
beef or mutton or tender Iwf or mutton 
Mashed or creamed potato 
Sicveil vegetable or cauliflower tops 

Milk pudding baked custard irulk jelly, junket or clear jelly with 
fruit pur^c or light pbin sponge 
Or cream cheese boiler cream craven 
Milk flavoured rf desired 
cak, milky tea. 

Bread butter or margarine 

Jelly, lam honey svTup or ^rarmlte 

1 lam biscuits diadem or spor^e cake 

Steamed flsh etc as at midday or cheese custard cheese spaghctu 
auliflowet au gratm or cheese potato 
Bread I utter or marganr e 

Milk pudding etc., or icc cream or fruit puree, with milk and sugar 
vveak m’lty tea, if desired 
Milk flavouredav desired 
Bread and butter or plain oiscuits 
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Night Milk must be left at the bedside with an alkaline powder, but patients 

need not, as a rule, be wakened for regular feeds If night pam 
occure, howeter, he should be wakened at a time bejore this 
usually occurs and gi\en a feed If the pain is not prevented 
in this way, a conDnuous milk dnp throughout the mght is 
usually advisable (p 587) 

Vost'Vlcer Regime 
To be followed permanently 

1 A meal or feed (milk, plain biscuits or chocolate) should be taken at interv'als 
of not more than hours from waking to reUnng, and again if awake during the 
night 

2 Eat slowly and chew very thoroughly Adequate time should be allowed for 
meals, which must be punctual Avoid taking a meal when tired, but rest for a 
short time beforehand if possible When there is no time for a proper meal, it is 
better to dnnk some milk or eat some plain chocolate or biscmts than to bolt some 
less digestible solid food 

3 Do not smoke on an empt} stomach and not at all if you have anj indigestion , 
It IS best to avoid it altogether 

4 Dunng periods of overwork, and espeaally of mental stress, at least one clear 
daj a week should be spent resting, on a stnet 2 hourly diet, even m the absence of 
digestive symptoms If jou are much worried or sleepmg badly, ask your doctor 
for a sedative 

5 Speaal care should be taken to avoid chills If you get a cold, sore throat, 
mfluenza or other infection, remain in bed on a very light diet until }ou have com 
pletelj recovered 

6 Avoid alcohol, except (if desired) a small quantity of beer, light wine or diluted 
whisky with (but never before) meals Avoid pips and skins of fruit (raw, cooked 
or in jam) and raisins, currants, figs, ginger and lemon peel in pudding and cakes, 
nuts and unnpe fruit 

Avoid radishes, cucumber, raw celeiy, tomato skins, stringy French beans, 
hard peas and beans Coarse green vegetables (cabbage, etc.) should be passed 
through a siev e 

Avoid porridge made with coarse oatmeal and cereals and biscuits made with much 
coarse husk 

Avoid tough or twice cooked meat, pork, strong meat soups and extracts and 
highl} seasoned foods 

Avoid most fried foods, espeaally if fned for a long time , avoid sausages and 
fried (chip) potatoes 

Avoid mustard, pepper, vanegar, curry, piddles and chutnej If m doubt about 
any food, remember you must not eat anythmg which caimot be chewed mto a 
mush 

7 One or two tablets of magnesium tnsilicaie and alumimum hydroxide should 
be chewed twice a dav between meals and also vvhenev er the slightest mdigestion or 
heartburn is felt Noon and 4 to 6 p ro are the tunes at which luidis are most often 
required 

8 Liquid paraffin or magnesia may be taken for the boweL if nccessarj, but no 
other aperient should be used w ithout the doctor’s adv ice 

9 Visit jour dentist regularl) cverj 6 months 

10 Take no drugs in tablet form T^e no aspinn or Veganin but, if necessary, 
powdered calaum aspinn maj be taken instead 

11 If 50 U have a return of sjanpioms go to bed on a strict diet at once Consult 
>our doctor and do not wait for the symptoms to get senous 
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Surgical Treatment 

An operation should be advised under the foUoivmg circumstances 

1 At the earliest moment after a pciforauon 

2 For pyloric obstruction vfithout acuvc ulceration 

3 For pyloric obstruction with active ulceration jf it persists after 3 weeks of 
strict treatment by rest and diet, with evacuation of the stomach every night 

4 For a gastric ulcer causing organic hour glass contraction sufficiently severe 
to produce 3 hour stasis in the proximal segment This is very rare 

5 When the symptoms recur after one or more courses of thorough medical 
treatment followed by adequate after treatment The number of such courses which 
may be tried depends upon such circumstances as the social position, occupation and 
place of residence of the patient Thus the better the social position of the patient, 
the less strenuous his occupation and the less important are occasional absences from 
business, and the warmer and more equable the climate, the less urgent is the necessity 
for operation The results of surgery are least satisfactory when evacuation is rapid, 
aciditv 13 high, and the patient is young, and are best when the stomach empties 
slowly, acidity is normal or low, and the patient is o\cr 50 Surgery on the whole 
becomes progressively more urgent m gastnc ul«r the longer the condition has 
remained unhealed whatever the age of the patient, whilst in duodenal ulcer longer 
perseverance with medical treatment is usually advisable 

6 Jfjtemon'kn^e —Surgery is very rarely advisable vn young patients suffering 
from their first hasmatemesis Recurrent bleeding, however, from a proved chronic 
ulcer 13 usually best treated by operation, and m patients over 40 the need for this 
w greatly increased In most cases the acute hsemorrhage can be successfully treated 
medically (see p 570) and operation postponed till the patient is better able to stand 
It In others, however, in which bleeding appears to be continuing especially in 
older patients with sclerotic vessels, it is u^cni to consider operation early as an 
emergency and not wait too long before asking for surgical help. If operation is 
decided upon the patient must be given a blood transfusion in sufficient quantity 
to bring his hasmoglobiti to 70 per cent , and dehydration and shock must be over- 
come by the use of adequate fluids and salt, given either orally or intravenously 
the blood urea and blood chlondes should be estimated before operation if facilities 
for these are available 

At operation an attempt should be made to resect the ulcer, or if this is impossible 
to ligate the bleeding point fading this a series of sutures should be tied round 
the ulcer so as to cut off as much as possible of its blood supply Gastro jejunostomy 
alone is of course, quite useless unless pylonc obstruction is present 

7 When for any reason it appears possible that a gastnc ulcer is malignant and 
not benign fp 589) partial gastrectomy should be performed, even jf naked eye 
appearance shows no evidence of malignancy 

8 Though malignant degeneration of a simple gastnc ulcer is rare, this change 
occurs more frequently in the pre pylonc than in the more commonly situated lesser 
curvature ulcers, and as it is often impossible with radiography to distinguish a simple 
ulcer from an early malignant ulcer in the prepyloric region partial gastrectomy 
should be performed in sul cases of ptepylonc ulcer which do not rapidly responS 
to medical treatment , gastro jejunostomy is not advisable as it is impossible to exclude 
early malignant changes even by tnspecuon and palpation during the operation 
Ulcers on the greater curvature are most often malignant and these should be re- 
sected , the size of an ulcer is no safe guide as to its nature 

Partial gastrectomy is the only satisfactory operation for a gastnc ulcer wherever 
It IS situated Gastro jejunostomy was previously thought to be the best operation 
for cases of duodenal ulcer with obstruction but at the present time most physicians 
agree in advising some form of gastro duodenal resection if the condition at operation 
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permits Techmcal difficulties, however, may be very great and if so the nsk of the 
larger operation may not be justified as compared to that of simple short-circuit 
If the gastric resection can be made high up and includes the pylorus the reducUon 
in acidity is very considerable In the case of gastric ulcer the results of gastrectomy 
are extremely good and the operative nsk not high 

Complete achlorhydna oiUy rarely results, and anastomotic ulcer may follow the 
operation in a small percentage of cases The mortalitj of gastrectomy is higher 
than that of gastro-jejunostomy, but the nsk of recurrence of symptoms following 
gastro-jejunostomy is not less than 30 to 40 per cent , whilst that follo'vmg partial 
gastrectomy is certainly not greater than 10 to 15 per cent 

Post gastrectomy ^ndrome — After gastrectomy in some 10 to 20 per cent of 
patients attacks of great weakness, nausea and sweating may occur soon after eating, 
due probably to the rapid entry of food mto the jejunum causing sudden distension 
The sjTTiptoms are usually first noticed when the patient begins a normal life after 
the operation and are most likely to come on m the standing position As a rule they 
disappear spontaneously within 1 or 2 years They should be treated by gu'mg dry 
solid meals with if possible, a rest lying down for a short time after eating , as there 
is often much distress concerning the symptoms and the patients are usually of the 
anxious type, a sedative is also advisable in treatment In a few patients bouts of 
diarrhosa and steatorrhcea, wth loss of weight, anemia and signs of vitamin deficiency 
occur and m a small percentage of cases hypoglycemic attacks 2 or 3 hours after 
eating have been shown to occur 

In spite of these occasional sequelae, the results of partial gastrectomy are good, 
and patients should return after operation to a normal mode of hfe and diet, except 
for somewhat restricting the size of their meals and the rate at which they eat 

Subsidiary Methods of TREAT^tENT — (a) Continuous mtlk drip duodenal feeding 
— ^The use of a Rjle’s tube, with a continuous milk dnp aimed at neutrahsing without 
intermission mstnc acidity, is particularlj useful m cases that are resistant to orthodox 
treatment The tube is passed through the nose and retamed for 2 or 3 weeks, often 
with very little discomfort to the patient Additional solid feeds may be given by 
mouth as required 

(6) Parenteral treatment — Many attempts at ambulant treatment of peptic ulcer 
by injection treatment have been made, but it is unnecessary to mention these m 
detail All act either by suggestion or through some mild non specific protein shock 
effect which perhaps aids slightly the healing of inflammatory processes m general 
Gastric and duodenal extracts (entero gastrone) and histidine (an amino acid) are 
two preparations which have been widely advocated Non specific injection treat- 
ment should never be given m place of thorough treatment on orthodox lines 

(c) Vagotomy — Section of both vagus nerves was originally suggested by Drag- 
stcdt and has been fairly extensively performed either through the thorax or the 
abdomen and, as mentioned previously, leads to reduction m quantity and acidity 
of the gastric juice, diminished motility of the stomach and possibly abolition of 
duodenal spasm The operation is simple and safe, but its results have not confirmed 
Its original hopes It is now limited to patients who have developed jejunal ulcer 
after previous operations, or as a pnmary procedure only when combmed with some 
short arcuit operation or pyloroplasty to prevent subsequent gastric atony, stasis 
and V omiting 


POST-OPERATIVE GASTRO-JEJUNITIS AND ACUTE AND CHRONIC CASTRO- 
JEJUNAL AND JEJUNAL ULCER, CASTRO-COLIC FISTULA 
Etiology — ^The incidence of gastro jejunal ulcer and jejunal ulcer after gastric 
operations depends upon the aadit) of the gastnc contents following the operation 
It IS consequently much more common after gastro-jejunostomy performed for 
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duodenal ulcer, occurring in betw ten 20 to 40 per cent, of c^es, than when performed 
for gastric ulcer, and it never follows operations for carcinoma. It is very rare in 
women. It may occur after partial gastrectomy, especially when performed for 
duodenal ulcer or gastro-jejunai ulcer, as byperchJorhydria persists in about 50 per 
cent, of cases. In 20 per cent, of cases the anastomotic ulcer develops immediately 
after the operation and in the majority within 2 years, though they may develop after 
as long as 20 years of freedom from s^miptoms. 

The condition begins with inflammation of the anastomotic area — the neigh- 
bouring gastric mucous membrane and the first inch of the distal hmb of jejunum. 
Acute ulcers, which may cause severe haemorrhage or perforate, follow. These may 
heal spontaneously or develop into chronic ulcers. Gastro-jejunai and jejunal ulcers 
are of equal frequency. 

Symptoms. — The indigestion which follows gastro-jejunostoray is due in a large 
proportion of cases to an anastomotic ulcer. The commonest symptom is pain, 
which comes on soon after meals in contrast tvith its comparatively late onset before 
the operation, and it is generally situated to the left of the umbilicus instead of at a 
higher level and in the middle line or to the right. It is usually less relieved by alkalis 
or food than is that of duodenal ulcer, and may radiate sevotly to the badk and persist, 
particularly dunng the night. Hstnatemesis, which is sometimes the only symptom, 
occurs in about 50 per cent, of cases, and occult blood is usually present in the stools. 
Perforation may also occur without warning. In about 5 per cent, of cases the ulcw 
becomes adherent to the colon, and a gastro-colic, gastro-jejuno-colic or jejuoo-colic 
fistula develops. This may at first cause little or no change in the symptoms, but 
sooner or later diarrheea, which is occasionally fatty, and \ omiting of fxculent material 
or eructation of foul gas occur. In rare cases the proximal part of the colon becomes 
obstmeted and severe pain and distension from accumulated fseces results. 

A " niche ”, corresponding with an ulcer crater, can generally be recognised by 
radiographic examination when a chronic ulcer is present, but in the frequent cases in 
which recurrent acute ulcers develop nothing abnormal can be seen. Gastroscopy 
has demonstrated the frequency of acute inflammation with or without erosions in 
the mucous membrane on the gastric side of the anastomosis in cases in which 
nothing abnormal is revealed with the radiograph, especially when hremorrhage is 
the only symptom. Direct pressure o>er the stoma or the jejunum just beyond it 
often gi^es rise to pain. Free add is invariably found after a fractional test-meal if 
care is taken not to allow the tube to pass through the stoma ; in many cases there is 
hynerchlorhydna. An opaque meal can sometimes be seen to pass direct into the 
colon if a fistula has developed. In other cases the fistula can be recognised only 
after an opaque enema, when some of the banum is seen to pass direct from the 
colon into the stomach. 

Treatment. — Prolonged treatment of exactly the same kind as that desenbed 
for gastric and duodenal ulcer may lead to healing and the hypertrophic gastntis, 
which often occurs around the stoma in the absence of a chronic ulcer and which is 
a common cause of recurrent hamorrhage, may also recover. Medical treatment, 
however, often fads and when the symptoms recur in spite of following a careful 
regime, the whole of the anastomotic area should be excised and a partial gastrectomy 
performed. It should be remembered that no sign of the ulcer may be visible on 
external examination, and that it is useless merely to divide any adhesions wWch 
may be found, as they are never responsible for the symptoms. 


TUBERCULOSIS OF THE STOMACH 

Tuberculosis of the stomach is very rare- In miliary tuberculosis the mucous 
membrane may be mvolved, but no symptoms are produced. In advanced pulmonary 
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tubercxilosis a tuberculous ulcer may form, generally near the pylorus The symp- 
toms are mdistinguishable from the dyspepsia common in such cases, unless hiemate- 
mesis occurs , this may, ho^\ ever, be due to the presence of a simple ulcer Hurst 
recorded one case of Tronic gastric ulcer and one of carcinoma, m which micro- 
scopical examination of the specimen removed at operation showed that secondary 
tuberculous mfecuon had taken place Both were associated mth achlorhydria and 
had no distinctive symptoms, and the primary infection which was presumably present 
in the lungs was completely latent 


SYPHILIS OF THE STOMACH 

Etiology. — Syphilis of the stomach is apparently not uncommon in Amenca 
and some Contmental countries, but it is certainly very rare m England It occurs 
in males twice as frequently as in females Ite incidence is greatest between the 
ages of 30 and 40, and it may deielop any time between 4 and 40 years aft*r infection 

Pathology. — Characteristic gummatous infiltration of the walls of the stomach, 
especially the pylonc end, has been found in speamens excised at operation and 
much less frequently at necropsy In at least two post-mortem specimens spirochietes 
were discoiered 

Symptoms — Epigastric pam ^nerally occurs immediately after meals , less 
frequently it is delayed as in ulcer Fluids and small meals give some relief Vomitmg 
13 common, but nausea, anorexia and anxima are rare The symptoms become 
steaddy worse with increasing loss of weight and strength Hamorrhage is tery 
rare, and occult blood is only occasionally found in the stools Achlorhydria is 

{ ircsent in 85 per cent of cases and hvpochlorhydna m most of the remainder The 
esion IS most frequently prepyloric, but pylonc incompetence owing to rigidity of 
the outlet of the stomach is as common as p)lonc obstruction and less frequently 
an hour-glass contraction is present A tumour is only occasionally palpable In 
25 ^r cent of cases other clinical signs of syphihs are found 

The radiograph generally reveals a local or diffuse involvement of the walls, 
which lead to stiffemng, dimimshed mobility and abnormal peristalsis The stomach 
IS generally small Less frequently there is a filling defect and very rarelj a niche 
Diagnosis — ^The possibility of syphilis should be considered when symptoms 
suggestive of cancer are present, even if there is no history or other evidence of 
syphilis the W-issermann reaction should be tested The diagnosis would be con- 
firmed by the rapid improvement with anu syplulitic treatment m spite of the failure 
of other measures 

Treatment — ^The usual treatment for syphilis should be given , it is generally 
very successful In late cases a short-circuiung operation may be required for pylonc 
obstruction caused by cicatncial contraction if anti syphiUtic treatment has faded 
to give relief 


CARCINOMA OF THE STOMACH 

ffiUology and Pathogenesis — Carcinoma of the stomach is the most frequent 
type of cancer found m the male sex, and is commonest between the ages of 45 and 
65 vVlicn allowance is made for the number of people living at each age, how ever, 
It IS seen that there is a steady nse in incidence throughout adult life This inadence 
has increased dunng recent years and the ratio of men to women amongst people 
over 40 is approximately 3 to I 

Hurst and others believed that carcinoma never developed in a normal stomach, 
and It is certainly true that evidence of chrome gastritis can be found pathologically 
in the neighbourhood of the growth m many cases Chronic gastnc irritation in 
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the form of repeated dietetic or other insults (sec chronic gastritis) may perhaps be 
one factor in causation, but other susceptibihues are certainly also involved Some 
positive hereditary history can be found in approximately 20 per cent of cases, but 
no occupation is especially involved Clinical and post-mortem statistics shoiv that 
the stomach accounts for only 30 per cent of deaths from caranoma of the alimentary 
tract in England compared with 65 per cent m Holland and Sweden, and cancer 
of the stomach occurs in England with greater frequency in the poor than in the 
well to-do, although the relative frequency of cancer m other organs is approxi- 
mately the same in all countries and m all classes The urban incidence is higher at 
all ages than the rural, but espeaally so in younger people 

In a proportion of cases cancer develops upon a chronic peptic ulcer — ulcer 
cancer This happens much more frequently in the relatively rare prepylonc ulcer 
than m the common lesser curvature ulcer In about 6 per cent of chronic ulcers 
excised by operation, which appear innocent to the naked eye, small areas are found 
in the margin which show microscopical evidence of malignant degeneration, and in 
about 16 per cent of cases of obvious carcinoma there is pathological or clinical 
evidence that the disease followed a simple chrome ulcer 

Carcinoma accounts for 99 per cent of all primary malignant growths of the 
stomach Almost all arise from glands, and arc adenomatous, but they may be of 
various types The most frequent type is that of an irregular infiltrating ulcer with 
a hard raised edge, but soft fungattng, polypoid or hard scirrhous (leather-bottle) 
growths also occur The latter take the form of a diffuse rigid fibrous thickening 
of the stomach sometimes described as linius plastica As a rule carcinomatous 
ulcers are of large sire when first diagnosed and any ulcer in the stomach with a 
diameter greater than 2 5 cm radiographically should raise the suspicion of a growth 
Symptoms —When an individual above the age of 40, who nas hitherto had a 
good diwstion, suddenly begins to suffer from gastric symptoms, the possibility of 
cancer should always be considered, and with increasing a^e this possjbih^ steadily 
increases The nature of these symptoms depends partly upon the site of the stomacn 
involved, but the most common one is epigastric discomfort or pain immediately 
or soon after meals After a time the pain, which is generally dull and distressing, 
but not very acute becomes continuous, but it is still aggravated by meals In a 
small proportion of cases the pam begins 2 or 3 hours after meals and is relieved 
by food, thus simulating duodenal ulcer, but there are never spontancgus remissions 
of symptoms, and in these cases achlorhydria is usually present At an early stage 
the appetite diminishes, the patient having a special repugnance for meat- This is 
often the first symptom, though in ulcer-cancer the appetite may be maintained for 
some time. The anorexia may be assoaated with nausea, which can also occur 
independently, occasionally as the earliest symptom In about one fifth of the cases 
^ere is a long history of symptoms suggestive of gastric ulcer, the pam having recently 
become more severe and continuous instead of intermittent 

Though ansmia is often present the blood picture may remain normal even m 
very extensive and inoperable growths with occult blood present in the stools The 
anosmia is partly due to constant oozing from tlie ulcerated growth, but this has 
comparatively little effect unless actual hamatemcsis or melaina occurs , anamia of 
this kind can be overcome by treatment with iron and, m severe cas'es, repeated 
transfusions It is often of the simple achlorhydric type, which responds rapidly to 
treatment with large doses of iron, out occasionally it is Addisonian and responds to 
treatment with liver in spite of the presence of a groivth Flatulence is commonly 
present, the gas brought up being as a rule odourless but occasionally foul Vomiting is 
generally present sooner or later In cancer of the cardiac end of the stomach dysphagia 
With rcgurgiiaUon of food immediately after 8\vallowing occurs and the symptoms 
may be indistinguishable from those of a growth of the Tower end of the cesophagus 
Vomiting IS commonly preceded by pain and nausea both of which it temporarily 



CARCINOMA OF TIIC STOMACH 591 

rehe\es, but less completely than m gastnc ulcer The -somited matter contains 
blood more often than in gastnc ulcer , it often has the appearance of coffee 
grounds ” Hxmatemesis is rare, but in exceptional cases may be the earliest symptom 
In a large proponion of cases blood constantly oozes from the surface of the gro\vth, 
so that one or more of the specimens obtained wath a fractional test-meal may be 
obviouslj blood stamed, and all are likely to contain occult blood The oozing is 
unaffected by diet, so tliat occult blood is present in every stool examined, however 
carefully the patient is dieted The grow'A sooner or later mvolves the pylorus in 
two thirds of all cases, the special sympton« then present are descnbed under 
pyloric obstruction (p 594) 

The patient rapidly loses strength and weight, the emaaation being more than 
can be accounted for by the vomiting and diminished intake of food In the late 
stages the disappearance of subcutaneous fat, loss of elasticity of the skin, cedema 
and anieraia give the patient a charactenstic cachectic appearance A low pyrexia 
is not uncommon and is almost constant if metastases are present in the liver 

In the earlier stages nothing abnormal is found on abdominal palpation , but 
sooner or later a hard, moderately tender tumour is generally felt It is often most 
easily palpable when the stomach is empty, but occasionally only becomes obvious 
after meals When the fundus or body is mvolved the tumour is felt descending 
from under the left costal margin, when it may sometimes be mistaken for an enlarged 
spleen In carcinoma of the lesser curvature and pylorus the tumour lies across the 
upper part of the epigastnum 

Ramography often shows an irregular fUlmg defect m the outline of the stomach 
which coincides with the tumour if one is palpable, and often involves the greater 
curvaiture The normal progress of the peristaltic waives is interrupted, sometimes 
before any obvnous deformity is present The 6rst radiological sign may be irregu- 
larity in the arrangement of the folds of mucous membrane seen m a radiograph 
taken after swallowing one or two mouthfuls of a suspension of barium sulphate 
In caranoma of the fundus the arc formed by the gas under the diaphragm is irregular 
m shape and reduced in size, and the growth itself may be family visible through the 
gas bubble 

If there is the slightest reason to suspect cancer a fractional test meal should be 
given The resting juice often contains pus cells m excess of the leucocytes present 
m a specimen of saliva obtained at the same time and even if the specimen is not 
obviousl) blood stamed red corpuscles are often found on microscopical examma 
tion In 60 per cent of cases complete achlorh^dna is present, and m at least another 
20 per cent there is hypochlorhjdna, m most cases secondary to ulcer free acid 
IS present, someUmes actually m excess If pylonc obstruction and achlorhydria 
are present, but not otherwise the resting juice generally contains lactic acid It is 
however, absent if the stomach is w-ashed out thoroughly the previous evening It 
IS thus a product of the decomposition of stagnating food and is not a secretion of 
the growth Moreover the lactic aad is the inactive vTinetj, and therefore of fer- 
mentativ c and not animal ongm it may also be present m other conditions such as 
migraine, if achlorhjdna and gastnc stasis are present together occasionally it is 
possible to detect fragments of tumour tissue in the test meal sediment 

Secondary deposits frequentlj occur in the liver and m 5 per cent of cases m 
both Ovanes {Krukenberg s tumour) and the symptoms they giv e nse to may be the 
most prominent clinical manifestation Direct spread to the pentoneum and omentum 
is common and irregular abdominal masses are often palpable , asates may occur 
^ a result of the malignant pentomtis and jaundice as a result of deposits m the 
liver or ponal fissure causing biliary obstruction A small gland just beneath the 
insertion of tlie left stemo mastoid musde is generally attacked before anj other 
cervical glands and less frequently deposits occur in the inguinal glands The growth 
may spread along the urachus to involve the umbilicus, where a hard nodular mass 
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can be felt. A rectal examination should always be made, as a deposit is not infre- 
quently present in the recto-vesical or recto-vaginal pouch at a comparatively early 
stage. 

Perforation may occur, general peritonitis bang usually prevented by the presence 
of old adhesions, so that a local ahscesa forms ; less frequently the colon bccoines 
involved and a gastro-colic fistula results, the patient then rapidly dying from emacia- 
tion due to constant fecal vomiting and severe diarrhcca. 

Other terminal complications are suppurative gastritis, pylephlebitis, suppurative 
parotitis, thrombo-phlebitis migrans, septic pneumonia, empyema and infective 
endocarditis. 

Diagnosis. — ^Apart from the history and the discovery of a tumour, radiological 
examination is the most important means of distinguishing a growth from other 
gastric disorders, the most characteristic signs being rigidity and irregularity of the 
mucosa, an intragastric filling defect, or a definite ulcer crater. The latter may be 
difficult to distinguish from a benign ulcer, but is often larger, more ragged and 
irregular and is usually antral or prepyloric. Ulcers on the greater curvature are 
usually malignant. The leather-bottle stomach is narrow, rigid and tube-hke, and 
shows no peristaltic movements. In gastric ulcer the pain begins only at an interval 
after meals, and if present when f^a is takeri it is temporarily relieved, whereas in 
cancer the pain generally begins directly after meals and is rarely relieved by food. 
In the group of cases in which duodena! ulcer is simulated, the absence of periods 
of freedom from symptoms, the presence o? ^hlorhydna and the radiogram appear- 
ance should prevent a mistake in diagnosis. Pernicious angm ia may closely simulate 
a growth of the stomach ; the megalocytosis and hrglT colour index are characteristic 
of the former, and the presence of occult blood in the stools is distinctive of the 
latter. It should, however, be remembered that in rare cases pernicious ansemia 
may be associated with carcinoma of the stomach. Gastroscopy is, as a rule, only 
indicated wlien radiography is indcBnite, but may be of great value in demonstrating 
the nature of an ulcer, whose edges may show the rabed nodular indurated appear- 
ance characteristic of carcinomatous infiltration. It is especially indicated in any case 
of gastric ulcer which fails to respond satisfactorily under medical treatment. In 
late cases the diagnosis may have to be made from cirrhosis of the hver with ascites, 
from heart failure, or from growths in the pancreas or colon with secondary deposits 
in the peritoneum . ■ 

Prognosis. — fhe average duration of life after the appearance of the first symp- 
tom is a year. Temporary improvement and considerable gam m weight may occur 
as a result of rest and careful dieting. Death is most frequently due to exhaustion ; 
in other cases it results from one of the complications already mentioned. The results 
of surgeiy are disappointing;, and the operation mortality of mtnl gastrectomy js at 
least 25 per cent.; some guide to prognosis can be obtained if the tumour after 
resection can be graded for malignancy by the pathologist. If the patient b still 
ahve 5 years after operation, his expectation of life is then the same as for the normal 
individual. Of those cases in which resection is possible at operation, not more than 
15 to 20 per cent, are likely to be alive after 5 years, but only about one-quarter of 
all cises are resectable when first diagnosed. The prognosis is better in older patients, 
whilst in cases occurring in men under 30 it is almost hopeless. 

Treatment. — Medical treatment is only palliative. In some cases the post-ulcer 
regime with alkalis may keep the patient comfortable, and small semi-fluid feeds 
are often all that can be tolerated. Gastnc lavage may give relief, and an acid mixture 
may sometimes help to improve appetite. A sedative mixture or aspbm powders 
are generally sufficient to control pam for a time, but if morphine b required there 
should be no hesitation in giving as large a dose as u needed. 

An operation should be performed in all cases in which there is no evidence of 
secondary deposits or involvement of glands beyond those m the immediate neigh- 
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bourhood of the stomach, unless it is found impossible to improve tlie patients 
condition sufficiently to hold out any hope of success If anTinia is present it should 
be treated before operation with large doses of iron and, if necessary, blood trans 
fusion until the hemoglobin percentage is 80 When the pjlorus is obstructed, the 
stomach should be %vashed out e\ety mommg and evemng for a '\^eek before opera 
tion and large quantities of salme solution gi\en by rectum With proper prepara- 
tion and bold and sWful surgery many apparently moperable tumours can be com 
pletely removed If secondary deposits make a radical operation impossible in a 
case of pylonc caranoma, much relief may follow gastro jejunostomy Small nodules 
in the h\er are not a contraindication to partial gastrectomy, as ffiey may grou so 
slowly that the patient remains quite comfortable for many months after the operation 
Total gastrectomy combined with an cesophago jejunostomy has a mortality of 20 to 
30 per cent , but may gii e remarkably successful results m smtable cases 


HOUR-GLASS STOMACH 

A gastric ulcer situated on the lesser curvature may give rise to spasm of the 
corrcspondmg segment of arcular muscle 6bres, which leads to a depression or 
'* incisura ” on the greater curvature, like a finger pomting at the “ niche ” on the 
lesser curvature The degree of spasm ii'anes with the actimj of the ulcer, but a 
slight spasm may persist after healing is complete It ne^er gives nse to suffiaent 
obstruction to cause stasis or mcreased peristalsis m the proximal segment It may 
disappear on vigorous massage or after strongly contracting the abdominal muscles 
and sometimes, but not always, after the admimstration of atropine A less persistent 
spasm may occur as a reflex result of duodenal ulcer, disease of the gall bladder and 
appendicitis 

Cicatnsation of a very chronic gastric ulcer may produce an hour glass con- 
striction This hardly ev er occurs m men, the large majority of cases bemg m wnmen 
with such a high threshold of sensibility to pam that, though they may have had an 
ulcer for 20 or 30 years, they have never complained of indigestion of sufficient 
seventy to raise a suspiaon of the presence of organic disease The frequency of 
hour glass stomach has steadily diminished dunng the last 25 y ears and the condition 
IS now rare, probably owing to earlier diagnosis and better medical treatment In 
SO per cent of cases found post mortem the ulcer has healed completely and is re- 
placed by a scar The comparatively rapid healing of a lesser curvature ulcer by 
medical treatment, however large the ulcer may be never results m an hour glass 
stomach a penod of many y cars with alternating penods of activity and spontaneous 
healing being essential for its dcvclopmcnL 'I he obstruction caused by an hour- 
glass contracuon with a still active ulcer is always exaggerated by the presence of 
spasm so that the narrowing found at operation is often much less than would be 
suspected from the radiograph 

One of the two hour glass stomachs Hurst records m men was caused by a band 
passing from an ulcer on the lesser curvature to the omentum, the constnction 
disappeared when this was divided Hour glass constnctions caused by cancer and 
syphilis arc extremely rare 

Symptoms— In organic hour glass stomach a history of comparatively slight 
indigestion occumng mterraittcnlly for many years, possibly vvitn one or more 
hTmorrhages can almost always be obtained. The symptoms are similar to tliosc 
of pylonc obstruction due to ulcer, with the exception that the amount vomited is 
generally less, and greater relief is obtained on lying down There is no visible peri- 
stalsis unless the proximal segment is unusually large The diagnosis is impossible 
without radiographic examination In contrast with the hour glass constnction 
caused bv spasm the neck passes from a point above and to the nght of the lowest 
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part of the proximal segment. If an active ulcer U present, the niche produced by 

the crater is seen on the lesser curvature. , 

Treatment.— If no niche is present and the upper sac of the stomach is empty 
within 4 hours, the patient often keeps perfectly well by following the “ post-ulcer 
r^ime ” (p. 585). If the ulcer is still active, surgery is indicated. When the con- 
striction IS sufficiently narrow to produce definite stasis m the proximal sac, a gastro- 
gastrostomy should be performed, or if this is impossible and there is little or no 
stasis in the proximal sac, a partial gastrectomy. As an hour-glass constriction is 
occasionally associated with pyloric obstruction, the condition of the pylorus should 
always be investigated in case a gastro-jejunostomy is required in addition to a gastro- 
gastrostomy. 


PYLORIC OBSTRUCTION 

Etiology. — Pyloric obstruction may be organic and incurable medically or 
functionaL and curable. Organic obstruction oi th^ pylorus or duodenal bulb is 
caused by the contraction of fibrous tissue fomted during cicatrisation of an ulcer in 
its neighbourhood, 85 per cent, being duodenal and 15 per cent, prepyloric, Tuo- 
thirds of all cases of carcinoma of the stomach invoKe the pylorus. Pyloric obstruc- 
tion is said to result Trom chronic gastritis as a result of hypertrophy of the mucosa 
or generalised sclerosis of Ihe mucosa, submucosa and muscular coats. SYphtltg .is 
a very rare cause of pyloric obstruction. In infants, obstruction may result irom 
hypertrophy of the pyloric sphincter (p. 596). 

Internal pressure very rarely causes pyloric obstruction, and simple adhesions 
between the pylorus and the neighbouring viscera do not, as a rule, interfere with 
the passage of food into the duodenum. In exceptional cases, howevgr. gholecvstitia 
may lead to such strong and extensive adhesions with the pylorus that a certain 
amount of obstruction results. Gastroptosis never causes pylonc obstruction (see 
Visceroptosis, p. 710). 

The osdema and congestion round an active duodenal or prepyloric ulcer may 
cause severe obstruction, which disappears when the ulcer heals as a result of treat- 
ment. In such cases the obstruction is exaggerated by the presence of spasm of the 
sphincter, which may also occur reflexly with an ulcer on the lesser curvature and 
with cholecystitis In rare cases a benign pyloric hypertrophy occurs in adults and 
causes delayed gastric emptying (see below). 

Symptoms. — In the early stages attacks of severe pain may occur at varying 
intervals after meals owing to the violent peristalsis of the stomach in its attempt 
to overcome the obstruction. Later, nothing more than an unpleasant sense of full- 
ness 13 experienced, especially after meals, but if frequent vomiting prevents the 
stomach from 'occoming much distended, attatits of pain are likely to persist, W ith 
an ordinary diet vomiting occurs regularly every day, but this charactenstic symptom 
IS less marked if the patient takes food which leaves little or no solid residue. The 
vomiting generally occurs at first m the afternoon or evening ; but in the later stages, 
•when dilatation has supervened, large quantities are vomited several times a day and 
often during the night. Articles of food may be brought up which have been eaten 
many hours or even days before. The odour is sour in non-mahgnant and foul in 
malignant cases. Excessive fermentation and putrefaction may give rise to offensive 
eructation, and in rare cases this is the first symptom noticed by the patient, especially, 
but not exclusively, in malignant obstruction. Wasting is progressive, and the tissues 
become abnormally dry and inelastic. The patient has generally little appetite, but 
complains of great thirst. The urine is scanty, and obstinate constipation occurs. 

Pylonc obstruction occasionally gives nse to tetany and to symptoms simulating 
uremia, but although there is a considerable rise in the blood urea the condition is 
caused by chlonde deficiency and alkalosis and not renal insufficiency. 
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In addition to the sjTnptonis already enumerated, others depending upon the 
cause of tlie obstruction, such as ulcer or carcinoma, are, of course, also present 

Pylonc obstruction leads to distension of the stomach The signs of this, together 
avath the distinctions between the malignant and non-malignant cases, are considered 
m the section on the examination of the stomach 

Prognosis and Treatment. — The treatment of organic pyloric obstruction is 
surgical. It is useless to ^^aste time in well-marked cases with prolonged lavage or 
other medical treatment, as the improvement which follows operation is rapid and 
progressive. The immediate mortality is, however, high unless operation is preceded 
by preliminary medical treatment, which is essential in all cases to overcome dehydra- 
tion and alkalosis The stomach should be completely emptied every night and small 
quantities of custard, junket, vegetable purges and other soft, easily digestible foods 
with as much salt as possible, but very little fluid, given during the day As much 
fluid as possible should be given per rectum, at least 3 to 4 pints of saline being run 
in either by a dnp or as a 15 to 20 oz mjection ev ery 6 hours The blood urea must 
be estimated and intravenous fluids given if this is high , the urinary chlorides or, 
if possible, the plasma chlorides should also be estimated and if below the normal 
level of 560 mg per cent , normal or half-normal saline should be given in amounts 
depending upon the degree of defiaency The blood protein level may be low from 
prolonged starvation and vomiting, and a transfusion of plasma is an important help 
if this is the case In severe cases potassium deficiency may follow the continued 
vomiting and is suggested by unduly severe prostration, low blood pressure and 
changes m the electrocardiograph tracmg Operation must be postponed until de- 
hydration IS overcome, the electrolyte balance restored and the unne output and 
intake are balanced 

^Vhen the obstruction is only partial and an active ulcer is present, the effect of 
medical treatment of the ulcer should be tned, as the obstruction may be largely due 
to the surrounding inflammation, which disappears when the ulcer heals, and w hen 
healing is rapid the scar generally gives nse to no obstruction 

BENIGN HYPERTROPHY OF THE PYLORUS 

Etiology and Pathogenesis — Pylonc hj'pertrophy m adults is rarely congemtal 
In most cases it is associated with recurrent gastnc ulceration, but m some it appears 
to follow prolonged nervous dyspepsia In a few cases it is associated with chrome 
cholec)’stitis or appendiatis The pylonc muscle is thickened and the pylonc canal 
elongated but not rigid 

Symptoms — ^The symptoms resemble those of duodenal ulcer but are usuallj 
more closely related to anxiety or excitement than to eatmg Pam is not so severe 
as in ulcer and may be quite absent The mam symptom is vomiting, vvluch is often 
penodic and may date from chddhood Nausea is marked The diagnosis can only 
be made radiographically, when the narrowed and elongated pylonc canal can be 
seen , no fixed ulcer deformity may be demonstrable, but this does not always mean 
that an ulcer is not present Some gastnc dilatation may result The condition 
must be distinguished from malignant hypertrophy of the pylorus, which is due to 
an infiltrating carcinoma of the pjlonc antrum and which converts the pylorus 
into a narrow inflexible tube through which no penstaltic waves can be seen to 
pass 

Treatment — ^Treatment as for ulcer should be advised, wnth sedatives such as 
gr ^ t d s , but if there is any doubt as to the benign nature of the condition, 
laparotonw must be advised without delay. At operation a partial gastrectomj is 
usually advisable as the results of gastro enterostomy are less successful and the 
exact nature of the condition cannot always be determined with certainty by sight and 
feeUttheopemuon THO^tAa Hunt 
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CONGENITAL liypERTBOPIIY OF THE PYLORUS 
Synonym.— liypertropluc Pyloric Stenosis. 

Definition.— 'fhis is a disease of early hfe, formerly believed to be a rarity, but 
now recognised as of not uncommon occurrence. It consists essentially in a great 
thickening of the p>lorus, leading to gastric stasis, with all the symptoms that result 
from such a condition. 

Etiology.— The pathogeny of the disease is still obscure. The theory that it is 
simply a congenital malformation is not in harmony wth the clinical facts, and the 
most generally accepted view is that it results from an ovcraction of the pyloric 
sphincter, the consequence of a lack of co-ordination between the gastric and pyloric 
mechanisms. There is some reason to suppose that the Anglo-Saxon and Teutonic 
races are more affected by the disease than the Latin, but it is exceptional to get a 
history of other cases having occurred in the family. Boys are affected at least four 
times as often as girls, and in a remarkably high proportion the patient is the first 
child of the family. 

Pathology. — ^The most striking change is an immense thickening of the pylorus, 
due to overgrowth of its circular muscle-fibres. The stomach is dilated, its muscular 
coat somewhat hypertrophied, and the mucous membrane in a state of catarrh. The 
other post-mortem appearances arc those usually met with in inanition. 

Symptoms.— The child has usually been bom at full term, after a natural labour, 
and in tne majority of cases has been breast fed. For a week or two or longer all 
goes well, and then vomiting sets in. The \omiting is “ projectile ” in character, 
5ie stomach contents being violently shot out. The vomit is usually larger in quanti^ 
than the last meal, and is often mixed with mucus ; the presence of any blood in it 
IS very rare- Meanwhile the child steadily loses weight, but does not look really ill, 
and maintains his strength and activity. The bowels are obstinately constipated, and 
the motions small and urk. 

The most important diagnostic sign of the disease is the palpation of the pyloric 
“ tumour With experience many believe that this is ahva>'S possible although not 
necessarily at the first attempt. 'Fhe stomach should be empty, washed out with 
nonuaV saline if necessary. The examiner sits comfortably at the left side of the 
baby and with a warm left hand palpates the nght upper abdomen. The index finger 
should be on the liver edge and the next finger dips around the rectus towards the 
vertebral column. A feed is started and usualW the pylorus is found as a round 
tumour, desenbed as hke the end of the nose fclt through a blanket. It tends to 
harden and soften as waves of penstalsis reach it. As the stomach fills with the feed 
visible gastric peristalsu appears. On inspection of the abdomen, waves of contraction 
c^a be. seen across ite wppet warx Ctowi left, Xo SomviiTnts Xhtte sweb 

waves can be seen at once, each being about the size of a golf ball. If they are sluggish 
in appeanng a little gentle stimulation below the left costal margin wriU often succeed 
in eliatmg them 

Complications and Sequels. — ^The complication most to be dreaded is the 
supervention of an infective diarrhoea, which in these cases is apt to prove fatal. 
Some degree of biochemical disturbance is also apt to develop in severe cases. There 
are no sequel® of the disease ; if recovery takes place, it is complete and permanent, 
and, indeed, many of the patients ultimately attain a degree of health and develop- 
ment beyond the average The hypertrophy of the pylorus disappears. 

Course. — ^The course of the disease vanes greatly m different cases, and depends 
also to a laige extent upon the treatment adopted, but unless operation is resorted 
to,_Jt IS always prolonged and recovay gradual Even when the vomiting ceases, the 
weight may for long fail to nse, and the child may remain in a state of inanition, 
during which mtercurrent disease may eaaly supervene. 

DiagnosU.~This should not be difficult, provided the existence of the disease 
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IS remembered The vomitmg is distinguished from that of indigestion by its pro- 
jectile character, and the co-e-tistence of constipation is charactenstic Palpation of 
the thickened pylorus is diagnostic. Visible pcnstalsis is suggestive but may be 
present m a wasted infant without true stenosis Mild cases of pyloric spasm maj 
Simulate true stenosis, but m these the symptoms are less severe, and wa\es of pen- 
stalsis are indefinite The patient is often a girl Stenosis of the duodenum from 
congenital malformation may simulate pylonc stenosis, but the symptoms in the 
duoden^ cases date from btrthy and bile is present in the vomited matter A 
radiographic examination sometimes helps m the diagnosis 

Prognosis — It is very difficult to estimate the chances of recovery or the relative 
ments of different forms of treatment statistically Much depends upon the seventy 
of the particular case, but in general it may be stated that no case is so sev ere that 
recover) is impossible Cases treated m pnvate do much better than those seen m 
hospital 

Treatment — There are two methods of treatment — medical and surgical 
Medical treatment consists in vv'ashing out the stomach once or twice daily with 
normal salme, and carefully regulating the feeding If breast milk is not av adable, 
a half cream dned milk wi& the addition of dextnmaltose is the best substitute, and 
should be given in quantities of 1 or 2 02 every 2 or 3 hours, dependmg upon the 
degree of vomiung Atropine meth}l nitrate (Eumydnn) (1 to 5 ml of a freshly 
prepared 1 m 10,000 solution or by a lamella placed under the tongue) is the best 
anti-spasmoic If under this treatment the voraiUng ceases, and the weight begins 
to nse, good and well If not, or if the symptoms have set in early and with great 
seventy, operation should be had recourse to, Raramstedt’s plan of splittmg the 
pylorus longitudinally being the procedure to be preferred 

Alan Moncriepf 


ACUTE DILATATION OF THE STOMACH 

Etiology. — After operations, espeaally for acute abdominal conditions, and much 
less frequently m the course of acute infections, espeaally pneumonia, the stomach 
suddenly becomes greatly dilated owmg to a complete loss of tone The dilatation, 
which IS often much aggrarated by severe aerophagy, leads to obstruction of the 
duodenum by the mesentery at the point where the latter crosses it, and the dilatation 
then becomes extreme 

Symptoms — The abdomen is very distended, large quantities of dark but not 
fascal fluid are vomited but the stomach is never completely emptied The patient 
rapidly becomes very collapsed " Black vomiting ” after operations is almost always 
due to acute dilatation of the stomach, and not to the mtestinal paralysis with which 
It IS often assoaated 

Treatment — ^The stomach should be kept empty by aspirating through a Ryle’s 
tube kept continuously m position, however ill the patient may be Nothing should 
be given by the mouth, but saline solution should be injected continuously by mtra 
venous dnp to replace the fluids mthdrawn If recovery does not occur in 3 or 4 
dav-s, a jcjunostomy should be performed, the pauent being fed through the stoma 
till the stomach contracts to its normal size 


DUODENAL ILEUS 

Etiology — Minor degrees of duodenal obstruction are not infrequent and may 
be due to a number of causes In some cases a congenital or an inflammatory band 
constnets the duodenum which then becomes hypertrophied and dilated above the 



598 


DISEASES OF THE DIGESTIVE SYSTEM 

constriction, causing stasis of its contents and later atonic distension In others the 
third part of the duodenum becomes occluded by the root of the mesentery carrying 
the superior mesenteric artery, which compresses it between this and the vertebral 
column Such obstruction is usually intermittent, but may become continuous and 
almost compltte m which case an extreme degree of mega-duodenum may result. 
Where the obstruction is due to an inflammatory band this usually results from a 
healing ulcer and is dense and thick, m conti^ist to congenital bands lyhich are thin 
and translucent 

Symptoms — The symptoms of duodenal ileus may closely resemble those of 
pyloric stenosis In severe cases vomiting and pain may be violent, but more usually 
there is an irregular complaint of central epigastric fullness with feelings of distension 
and nausea, and increased discomfort I to 2 hours after eating Theie la often relief 
of symptoms after vomiting and a striking and characteristic feature is the relation- 
ship of the symptoms to position Patients often discover for themselves that they 
are more comfortable lying on their face with slight pressure on the abdomen, or in 
the knee chest position, and frequently resort to this position to obtain relief In 
some cases attacks similar to migraine occur, in which severe headache, nausea and 
vomiung occur with an abrupt and complete cessation as if something had been 
released in the abdomen as soon as the vomiting ends Most patients ate worse if 
they have much standing to do and m a number the symptoms first arise after a 
penod of worry or anxiety in which loss of weight has occurred For this reason 
they arc often thought to fave an emotional origin and to be hyslencal in nature 
Diagnosis. — Duoaenal ileus must be diagnosed from duodenal ulcer, pylonc 
stenosis, migraine and from nervous dyspepsia There are rarely any abnormal signs 
to be found, but there is sometimes a pendulous abdomen and evidence of recent 
loss of weight A barium meal cxaimnation must be earned out in the erect position 
when a diuted duodenum may be seen with an obvious constriction, but this is not 
always demonstrable, as the condition is intermittent and radiographic examination 
may be quite normal A duodenal ulcer is present m association with the ileus in 
some 20 pet cent of cases 

Treatment —In minor degrees of ileus reassurance as to its nature and the relief 
which patients feel when they are no longer regarded as ' neurotic " may be all that 
is required Advice as to position with raising of the foot of the bed at night and some 
light abdominal massage arc useful but abdominal belts or supports arc of no value 
In diet small meals are advisable, but if the patient has lost weight it is important 
to try and regain this by a high calone intake When pam and vomiting are pro- 
nounced and radiographic examination shows definite duodenal enlargement, lapara 
tomy IS to be advised i/hen adhesions may be severed or, if necessary, a duodeno- 
duodenostomy or duodenojejuncstony performed according to the exact conditions 
found 

DIVERTICULA OF STOMACH AND SMALL INTESTINE 

Gastric diverticula are very rare If present they are usually small and arise close 
to the cesophageal opening In a few cases an acquired traction diverticulum may 
form as a result of adhesions following healing of a gastric ulcer, but other diverticula 
of the stomach are congenital, and no treatment is as a rule, required 

Diverticula of the small intestine ate found in between 1 and 2 out of every 1,000 
necropsies Except for the duodenum they almost all occur in the jejunum, where 
they are usually multiple, whereas duodenal diverticula are most often single The 
majonty arc congenital in origin and consist of pouches on the free border of the 
miestine which are made up of all the intestinal layers, but m the duodenum they are 
more often acquired being found mainly m the second part as the result of a hernial 
protrusion through a weak spot in the musculans mucos® They occur especially 
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near the opening of the cominon bile duct and are often difficult to demonstrate either 
radiographically or at post mortem Xh^ arc most often found in %\omen over the 
age of 50 and as a rule do not cause any symptoms In rare cases perforation or 
lucmorrhage may occur, but more usually any symptoms produced are due to an 
a<!«ociated duodenal ulcer Indeed many cases reported radiographically as diverticula 
prove at operation to be large ulcer craters 

The symptoms of duodenal diverticula, if they occur, resemble those of duodenal 
ulcer, but it is important to exclude other causes carefullj before attributing such 
symptoms to the diverticulum This is most likely to be the case if the diverticulum 
IS large, and if on radiographic examination it retains the banum after the duodenum 
IS empty It is uncommon for diverticula of the tlurd part of the duodenum to 
cause symptoms 

Diagnosis is only possible by radiographic examination 

Treatment is surgical, if it can be shown that the diverticulum is causing symptoms 
of sufficient sev entj , but the operation may be a difficult one and removal a formidable 
undertakmg 

Thomas Hunt 


DISEASES OF THE INTESTINES 

INTRODUCTION 

I THE FUNCTIONAL DIVISIONS OF THE INTESTINES 

1 The small tntestmes — In the duodenum the food is mixed with the pancreatic 
juice, which is essential for the digestion of protein and fat, and with bile, which 
promotes the absorption of the products of fat digestion In its passage through the 
small intestines the chyme is mixed with the succus entencus, which contams entero- 
kinase, which activates the pancreatic ferments, and mvertase, maltase and lactase 
The chyme passes rapidly through the jejunum and most of the ileum, in the last 
12 m of which it remains for a considerable tune The terminal ileum mdeed forms 
an “ ileal stomach ”, in which the greater part of the digestion of protein, fat and 
carbohydrate takes place and the products of digestion are absorbed 

2 The proximal colon — Observations on patients with c^cal fistula: show that 
about 500 g of semi-fluid chyme, contaming 90 per cent of water with very small 
quantities of sugar, fat, salts, coagulable protem and of the soluble products of their 
digestion pass through the ileo-cscal sphincter m a day Water and all the soluble 
constituents of the chyme which reach the csecum are absorbed there or m the ascend- 
ing colon and proximal half of the transverse colon, which may therefore be regarded 
as the “ colomc stomach ” 

3 The distal colon — ^The pelvic colon acts as a storehouse for fasces, to which 
they are conveyed through the transverse colon, the descending colon and the iliac 
colon when digestion in the colonic stomach is complete Here they remam until 
the time for defrecation arrives 

4 The rectum — ^The rectum has the important function of maintammg the regular 
evacuation of fsces It is empt^ except immediately before defecation The dis- 
tension of Its walls when feces enter it produces the sensation which prompts the 
individual to perform the voluntary acts which help the efficient performance of 
the defecation reflex. 

II THE INTESTINAL MOVEMENTS 

The movements of the intestines have two mam objects (I) mixing the food 
with the digestive juices and bringing them into contact with the mucous membrane 
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which absorbs the products of digestion and water , and (2) propulsion of its contents 
from the duodenum to the rectum, and of the indigestible residue of the food from 
the rectum 

1 The small intestines — In the small mtMtines peristalsis and segmentation take 
place simultaneously, the former with the object of propelling the chyme into the 
“ ileal stomach ’ , and the latter with the object of mixing the food with the digestive 
juices and exposing it to as large an area of mucous membrane as possible In the 
jejunum and greater part of the ileum penstalsis is the predominating motor activity, 
but when the ileal stomach is reached tt ceases almost completely and segmentation 
becomes extremely active After a varying interval penstalsis becomes active again, 
and as the ileo caecal sphincter relaxes with the arrn’al of each peristaltic wave, the 
ileal stomach empties its contents into the cjecum 

2 The colon — When the colon is examined after an opaque meal it appears to 
be completely immobile In spite of this, both segmentation and penstalsis occur 
under normal conditions, but their character differs considerably from the corre- 
sponding movements in the small intestine Peristalsis occurs in the form of “ mass 
xnovements * about three times a day a single very powerful penstaltic wave 
travels slowly along a considerable part or even the whole length of the colon, push 
mg m front of it most of the contents Deep segmentation movements, which are 
too slow to he visible with the naked eye, can be recognised by comparing radio 
graphs taken at 3 minute intervals and often in those taken at intervals of a single 
minute Segmentation is the result of the ceaseless activity of the musculans mucos«, 
die nonnal haustration ’ of the colon seen m the radiogram being produced by 
projecting folds of mucous membrane As a result of the continuous segmentation 
in the colon much of the water and all of the soluble constituents of the food and the 
products of their digestion which have escaped the small intestine are absorbed 

The chyme leaves the ileal stomach very slowly except during and immediately 
after meals, when, as a result of a ^astro ileo csecaJ reflex, SreqvMt parsstaltjc waves 
pass down the terminal ileum to the ileo cacal sphincter, which opens widely as 
each wave reaches it The chief stimulus to mass peristalsis of the colon is a gastro 
colic reflex On comparing these events it beromes clear that the ileal stomach passes 
its contents into the cscum when it is necessary that it should be empty for the 
reception of the food coming down from the stomach after a meal, and that the 
colonic stomach similarly evacuates itself to leave room for the reception of the 
contents of the ileal stomach 


III DEFECATION 

During defaecauon the contents of the pelvic colon, together with any feces 
which may be present in the descending and iliac colon, pass into the rectum The 
distension of the rectum causes it to contract as a whole just like the bladder and at 
the same time causes reflex relaxation of the sphincter am, so that the contents of 
the rectum are evacuated Simultaneously the contents of the csecum and ascending 
colon pass into the transverse colon, whilst the contents of the latter pass into the 
pelvic colon ^ 

Nonnal defiecation depends upon a conditioned reflex The infant is taught at 
an early age to empty his bowels directly he is placed on a chamber The act quickly 
becomes a purely reflex one, and it oonunues to be so when he grows older and the 
chamber is replaced by the seat jn the w c Breakfast by itself gives nse to a simple 
gastro colic reflex Sitting down on the familiar seat m the w c is, however the start- 
ing point of the more elaborate conditioned reflex, which produces the most efficient 
gastro colic reflex of the day, in which the whole colon from the cjEcum to the rectum 
takes part In the healthy adult dcfecaUon remains to a great extent a conditioned 
reflex It is enough to sit down in the accustomed place, perhaps with a pipe and a 
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newspaper, for the rcOex to begin, often without the “ call to defecate ’’--the perineal 
sensation produced by the entrj of feces into the rectum — and without the \oluntarV 
stimulus produced bv the increased intra abdominal pressure caused by descent of 
the diaphragm and contraction of the abdominal muscles, these arc, however, with 
the final contraction of the levator am muscles, alwaj's brought into action to help m 
the complete expulsion of the feces 

Failure to open the bowels on the first day of a holiday is not due, as is popularly 
supposed, to the “ hard water** of the locality, deficient exerase m a tram or on 
board ship, but to the unfamiliar w c. and perhaps the unusual hour of getting up-^ 
or the absence of getting up — such small changes bemg enough to upset for the 
moment the delicately adjusted conditioned reflex 


EXAMINATION OF THE INTESTINES 

SIZE, SHAPE AND POSITION OF THE COLON 

The CJECum and iliac colon are the only parts of the bowel which are alway'S 
palpable under normal conditions In very thm people and in patients with very laX 
abdommal muscles the whole colon except the splenic flexure and the pelvic colon 
can often be felt Apart from these conditions the colon may become palpable when 
in a state of spasm or when filled with fjeces, and tumours involving it can often be 
recognised by abdominal exanunatton In all intestinal cases a rectal examination 
must be made , by tlus means not only tlie rectum but also part of the pelvic colon 
can be palpated For further mvestigation of the sixe, shape and position of the 
whole colon m the erect as well as the horizontal posture a radiograpmc examination 
after a bawitw meal vs essential The pelwc, descending and vUac colon cannot 
always be seen satisfactorily, as th^ may be full only m the early morning, and defsca- 
tion empties them completely before it is convenient to make a radiographic exam- 
nation 


MOTOR FUNCTIONS 

(fl) Palpation — In every case of mtestinal disorder an abdominal and rectal 
eximmation shenAd be made No mediane or enema should he given during foe 
precedmg 24 hours The quantity of feces present in each part of the colon vanes 
greatly accordmg to the time at which meals are taken and defecation occurs In 
a normal person whose bowels are satisfactoniy opened after breakfast, the whole 
of the colon is empty dunng the greater part of the mommg, though a thm layer of 
soft f^es may cover the wall of the caecum and perhaps the ascending colon and so 
render them partially opaque to the radiograph if a banum meal was taken 24 hours 
earher, and a small quantity of seim solid fietss may be present in the distal part 
of the transverse colon Between 3 and 4 hours after breakfast the cecum begins to 
fill , the filling becomes much more rapid after lunch, so that m a short time the 
ascending colon also becomes filled During the rest of the day palpation shows the 
cecum and ascending colon, and often the proximal part of the transverse colon, 
to be filled with soft feces, and the resonant note which is generally obtained on 
percussion over the right half of the colon in the mommg is replaced by a dull note 
m the afternoon 

In the early morning the rectum is empty, but the pelvic colon can be felt through 
the anterior rectal wall to be filled with sohd scybala, which sometimes extend up- 
wrards into the iliac and the descending colon On getting up, but often only after 
breakfist, the pelvic colon empties some of its contents into the rectum, giving nse 
to the '* call to def'ccate ” From this moment imtil defecation has occurred is the 
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only time in which the rectum of most normal individuals is filled with feces. At 
other times it is empty, and a proctoscope shows that there is not even a trace of 
feces adherent to the mucous membrane. In defecation the whole of the colon 
beyond the splenic flexure empties itself. Consequently the descending iliac and 
pelvic colon are empty during the whole morning, except that feces may be con- 
veyed during defecation from the transverse colon into the lower part of the pelvic 
colon, and more may arrive from the proximal colon with the mass peristalsis occurring 
after lunch. Apart from this, the pelvic colon is generally empty or almost empty 
until after tea or more commonly after dinner, when another wave of mass peristalsis 
fills it with the contents of the colon from the neighbourhood of the hepatic flexure 
and the proximal half of the transverse colon. 

If the rectum is full of feces and the patient has no desire to defalcate, dyschezia 
can be diagnosed (sec p. 605). If the feces are soft it is clear that there can have 
been no delay in tne passage to the rectum, such as is hkely to have occurred if it 
contains hard and dry scybala. When the rectum is empty but the pelvic colon can 
be felt through the anterior rectal wall to contain scybala, the form of dyschezia 
which is due to inability of the pelvic colon to empty its contents into the rectum is 
present. In severe cases hard scybala may also be felt in the iliac and perhaps the 
descending colon. 

( b ) The Charcoal Method. — By giving two or three charcoal lozenges with 
some food 8 hours after defascatjon and observing after what interval black feces 
are passed, the total time taken in their passage mrough the alimentary canal can 
be ascertained. 

(c) Radiographic Examination.—!. Opaque meal.— Tht only reliable means of 
determining the rate of passage through the various parts of the alimentary canal 
IS a series of examinations with the radiograph. If the bowels have not been spon- 
taneously opened the morning before the opaque meal is to be t^en, an enema should 
be given in the evening. It is important to discontinue the use of all aperients 
for at least 48 hours before the first examination, as the intestinal functions might 
otherwise be observed whilst still under their influence instead of under natural 
Conditions. No aperients and no encmata should be used till the examination is 
finished, but the patient should make an attempt each morning to open his bowels 
naturally. If the attempt is successful, the stools should be examined to ascertain 
whether any of the barium has been evacuated. The patient should follow his usual 
occupations and take his ordinary diet. An examination should be made in the 
morning and evening of each dav until all or most of the barium has been passed in 
the farces or has reached the rectum. Normally a banum meal reaches the terminal 
ilium from J to 5 hours after ingestion, whilst the rate of colon filling is extremely 
vanable, banum continuing to enter the transverse colon intermittently for some 
4 to 24 hours after it has first started to do so. 

2. Opaque enema.— Although an opaque meat is the best means of obtaining 
information of the motor functions of the colon, an opaque enema generally gives 
earlier and more exact information concerning the possible presence, degree and 
position of a stricture, espeaally in the iliac and pelvic colon, which often cannot be 
satisfactorily examined by the former method. The patient lies on his back, and the 
banum sulphate suspension is run m from a container at a pressure of between 2 and 
3 feet through a valveless Higgmson’s synnge connected with a rubber tube intro- 
duced just withm the rectum, the syringe being used, when necessary, to help the 
passage of the fluid with light pressure. It often reaches the cacum m 2 minutes 
and almost mvanably within 5 minutes. When the examination is complete, part 
can be run out through the tube, the test being evacuated in the ordinary manner. 
A lurthcr radiograph is then made. AddiUonal informauon, espeaally as to the 
presence of polypi, can often be obtained by injecting air into the colon after the 
greater part of the opaque enema has been evacuated. 
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EXAMINATION OF FAECES 

An organic stricture of the colon generally obstructs the passage of the fluid, the 
shadow ending at the seat of the obstruction, -nhich can be o\ercome onI> incom- 
pletely or not at all by 's\aiUiig an additional 10 minutes, by mcreasing and decreasing 
the pressure of injection, b> massage and by changes in posture The flow of the 
enema is often prevented m cases of growth before there is anj clinical evidence 
of obstruction such a hold up, vvnth or without a marked filling defect in the colon 
may be present even when there is diarrhoea or the bowels still act normally and an 
opaque meal passes through the colon without delay This is probably due to the 
occurrence of a spasmodic contraction of the bowel, which occurs at the seat of 
obstruction as soon as the enema reaches and distends the part immediately below it 
A banum enema may be the only way m which the presence of diverticulosis and 
diverticulitis may be detected, but it must not be forgotten that growths in the rectum 
low enough to be felt by the finger may not give any sign of their presence bj radio- 
graphy 


examination of 'FJEC'ES 

The consistence, smell colour and reaction of the stools when no aperient is 
being taken should be noted, abnormal aadity indicating excessiv e fermentation and 
abnormal alkalinity excessive putrefaction The presence of mucus with solid stools 
IS not in Itself a sign of disease, but if it is mixed w ith blood or pus or present with 
fasces which are unformed though no apenent has been taken, some organic disease 
IS almost certamlv present The presence of mucus with hard scybala or with soft 
stools obtained after the use of an apenent is due to the normal reaction of the colon 
to a mechanical ind chemical imtant respectively, mucus bemg secreted m order to 
protect tlie mucous membrane Red blood by itself may come from htemorrhoids 
or a rectal polyp , if assocuted with mucus or pus or both, ulceration or cancer of 
the colon or rectum must be present The bnghter the colour of the blood the lower 
IS Its source The presence of pus mdicates disease of the pelvic colon or rectum 
unless the stools are v ery fluid For the naked eye appearances of the stool in bacillary 
and amoebic dysentery, see pp 114 and 276 

Microscopic examination may reveal the presence of blood corpuscles, pus, 
imcebffi or their cysts and the ova of mtestmal worms The mvestigation of the stools 
For excess of food residue is desenbed elsewhere (see p 612) 

A bactenological examination of the stools may show a relativ e excess of enterococci 
or Bact coh, the normal inhabitants of the colon, or strains of streptococci or Bad 
coll which are not normally present, or salmonella, dj-senterj or tubercle bacilli If 
an endoscopic examination is made, a swab should be taken from the mucous mem- 
brane, together with any mucus or pus which may be seen, for cytological and bacteno 
logical examination In doubtful cases the a^lutmating power of the patient’s blood 
for abnormal bacteria isolated from the stools may be tested, and special culture 
media must be employed in the search for dj-sentery and other organisms 

OCCULT BLOOD 

When blood is swallowed or is derived from. an. ulcer nr growth in. the cesophagtia 
or stomacli or an ulcer in the duodenum, it is evacuated in the stools partly as acid 
hxmatin and partlj as hxmatoporphynn Both also appear in tlie stools w hen the 
blood originates m the colon unless diarrhoea is present, when the blood docs not 
remain in the bowel long enough for the former to be converted into the latter 
The chemical tests for “ occult blood* — traces of blood insufficient to produce anj 
change in the appearance of the faiccs-— depend upon the conversion of a substance 
wnih httle or no colour, such as guaiac or benzidine, into a coloured substance vv hen 
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oxidised by hydrogen peroxide m the presence of a earner, such as hamatm The 
guaiac reaction is preferable to the benzidine, as, unlike the latter, it dora not give 
a colour-reaction when iron salts are given by mouth, it can, therefore, be used m 
patients with ulcer who are receiving iron on account of post hiemorrhagic anemia 
Hamatoporpbynn, which contains no iron gives neither reaction A spectroscopic 
examination of the stools should also be made, as even considerable quantities ot 
hxmatoporphynn, which is occasionaHy present m the absence of acid hsnistin, 
would otherwise escape recognition Moreover, a positive spectroscopic finding is 
valuable confirmation of a positive chemical reaction, as, although it is much less 
sensitive, there is less chance of error 

Before the stools are examined such foods as liver are excluded from the diet, 
but otherwise no special restrictions are required and green v^etables need not be 
excluded For the guaiac test a small amount of fxces is macerated with glacial 
acetic acid into a thin paste An equal quantity of ether is then added to extract the 
pigment and the ethereal extract is poured off, some being kept for the spectroscopic 
examination Two or three drops of tincture of guaiac are added to the remainder, 
a small quantity of ozonic alcohol is then poured in, and a change of colour is looked 
for at the junction of the two fluids A “ posiuve ” reaction is one in which a deep 
blue colour rapidlj appears , a " feeble positive " reaction is one in which the colour 
13 faint purple, bluish or greenish If 1 ml of blood enters the stomach or intestines, 
the next day’s stool will give a positive reaction 

The benzidine test is carried out by addin" some fxcal emulsion to a spcaally 
prepared pow dcr containing 25 mg of pure benzidine with 200 mg of banum peroxide, 
when a positive result shows a green or deep blue colour developing at once or within 
30 seconds 

A positive guaiac reaction signifies the presence of occult blood A negative 
guaiac reaction proves ns absence, except occasionally at the end of a period of 
hflanorchage, when the spectroscopic test may alone be positive, as the traces of blood 
still present may then be completely converted into hxmatoporphynn, which gives 
a characteristic spectrum, but docs not give the chemical reaction 

By the spectroscopic test of the stools one can recognise fl) aad hxmatin, which 
also gives apositive maiac and benzidine test, and (2) other hxmoglobm dcnvatives, 
1 e porphyrins, which do not give a positive colour-reaction The spectrum of aad 
bxmatm is so faint that it can be seen only m fairly concentrated solutions the 
typical band of acid hsmatin (A 620) is found only when considerable quantities of 
blood arc present in the stools 

In the abscnix of harmorrhoids and rectal or oilonic polypi (which may be quite 
latent) and of bleeding from the mouth, throat and nose, the presence of occult blood 
in the stools is strong evidence that an ulcer or growth is present in the cesophagus, 
stomach or intestines It is occasionally found tn gastritis, diveruculitis and in such 
conditions as arrhosis of the Iner 


PROCTOSCOPIC AND SIGMOIDOSCOPIC EXAMINATION 

\\ herev cr there is any possibility of organic disease of the pelvic colon or rectum 
a proctoscope and, if necessary, a sigmoidoscope should be passed, after a preliminary 
dipial examination No speaal preparation is required but the patient must have 
had his bowels emptied as compietcl) as possible shortly before the examination 
No apcncnt or cnemnta are necessary, but if the rectum is found to be full of farces, 
the examination should be abandoned and repeated later 3 to 4 hours after a simple 
bicaiboiutc (1 per cent ) wash-out has been given The instniment should be passed 
Without an anaathetic either m the knee-elbow (which is the easiest), or m the left 
lateral positjoa if the patient u easily exhausted or elderly 
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The pas&age of a proctoscope requires very little experience, and sigmoidoscopj 
IS practically without discomfort or danger to the patient pro\ided Uie examiner 
avoids using any force in passing the mstrument and has had adequate instruction 
m the technique required 

Proctoscopy may show the presence of ulcerative colitis, in which the rectum 
IS usually involved from the outset, and is the last part of the bow el to recov er , 
It will also enable growths to be seen as far up as the pelvic rectal flexure It is 
essential to pass a sigmoidoscope m any case of suspected malignant disease if nothing 
abnormal is seen proctoscopically, and in cases of amccbiasis the fuller exammation 
is also aavisable In these cases swabs maj be taken direct from any ulcers seen, 
and scrapings made with a sharp spoon examined at once under the microscope, 
may show amtebse when ordmary stool examinations have failed to do so This 
IS lilso true of rectal schistosomiasis in which the ova of the scliistosoma may be only 
found from scrapings of the rectal ulcers, and without which diagnosis is impossible 


FUNCTIONAL DISORDERS OF THE INTESTINES 

CONSTIPATION 

Definition — Constipation may be defined as a condition m which no residue of 
the food taken during one day is excreted within the next 48 hours 

Etiology and Pathology — Constipation may be due to (1) the passage through 
the colon being delated, whilst defecation is normal — colonic constipation, (2) me 
evacuation from the pelvic colon and rectum bemg inadequately performed, whilst 
tlie pa'ssage through the colon is normal — dpchezia, and (3) insufficient formation 
of feces 

1 Colonic Constipation — Delay m the passage of feces through the intestines 
is due to their motor activity being deficient, or to the force required to overcome 
some obstruction bemg insufficient The motor activity of the colon maj be dimm 
ished owing to deficient reflex activity, inhibition or uncontrolled ind irregular action 
It IS rarely if ever due to actual weilness of the muscular coat The reflexes which 
maintain intestmal activity may be reduced owing to lack of mechanical and chemical 
m Ihe food, or To some endoenne deficiency as in fi.vpo'diyToidism The 
inhibitory sympathetic nerves may be stimulated centrally by depressing emotions, 
and reflexly in painful diseases and mjunes of any part of the body, but particularly 
of the abdominal and pelvic v iscera 

Painful colon spasm may be induced reflexly by the presence of mild irritants 
m the colon of a patient widi an abnormally excitable nervous system — spastic con 
stipalion Such an irritant may be the abnormally hard and dry feces which result 
from djschezia, or from insufficient consumption of water, or its excessive loss in 
the unne or sweat, such as may occur m Europeans living m the tropics Spasm 
may result from irritation by orgamc acids in intestmal carbohydrate dyspepsia, in 
which constipation may alternate with diarrhcea Spastic constipation is a constant 
symptom of diverticulitis The reflex, may also be excited by disease in other parts 
of the abdomen, especially the gall bladder and appendix Similar spasmodic con 
traction of the intestines occur as a result of excessive smoking and m lead poisoning 

The work to be done by the intestmal musculature is excessive when an organic 
obstruction such as stricture, adhesions or volvulus narrows or blocks the intestinal 
lumen 

2 DvsciiEZiA — Djschezia may be due to ineffiaencj of the defecation reflex, 
to abnormally hard and bulky feces requiring excessive force for their evacuation, or 
an obstacle to efiicient defecauon, sudi as spasm or congenital or acquired stnetures 



606 DISEASES OF THE DIGESTIVE SVSTEM 

of the anal canal. Dyschezia due to ineffidcnt defecation is the most common cause 
of severe constipation. It often originates in neglect to respond to the call to defecate 
owing to laziness, insanitary condition of the w.c. or false modesty. The conditioned 
reflex upon which defecation normally depends is gradually lost, The rectum 
dilates so that an increasing quantity of feces is needed to produce the adequate 
internal pressure required to give the sensation of fullness which is the natural call 
to defecation. Finally the sensadon is lost completely. But the patient is still 
capable of emptying his rectum if he tries. He has, however, by now often convinced 
himself that he cannot get his bowels to open unless he takes enemata or such enormous 
doses of aperients that the fluid feces practically act as enemata. He suggests to 
himself that his rectum is powerless to act by itself, and soon the dyschezia becomes 
in part a psychological inhibition. 

In many individuals the sensation of a full rectum is ignored because it does not 
occur at their usual time for defaecation, so that after a while a rectal tolerance is 
developed; in such padents it is important to instruct them to empty their bowel 
in accordance with their sensations rather than with the supposed rules of a once-a- 
day convention. 

Dyschezia may be due to various other causes, such as weakness of the voluntary 
muscles of defecation, the assumption of an unsuitable position during defecation 
and voluntary inhibition from fear of pain in diseases of the anal canal, such as a 
fissure. But whatever the primary cause, the final result is the same. The conditioned 
defecation reflex is lost, and the incomplete evacuation of the rectum results in the 
accumulation of foKCs and consequent dilatation of the rectum. 

Careful training is required from earliest infancy in order to develop the defeca- 
tion reflex, and neglect of this Is the cause of the a>schezia of infants, in whom the 
slight additional distension produced by the introduction of a finger or a piece of 
soap Into the rectum results In an adequate stlmuliui. 

Tlie rectal muscle-sense is abolished or defective in diseases of the spinal cord 
in which the defecation centre itself or the fibres connetting it with the brain are 
involved. 

3. The third great class of constipation is due to the quantity of feces formed 
being InsufHcient to produce an adequate stimulus m the pelvic colon and rectum, 
and to a less extent in the rest of the colon. The insufficient bulk of feces xs due to 
an inadequate quantity of food residue reaching the colon as a result of anorexia, 
or of cesophag^ or pyloric obstruction, or to unusually complete digestion and 
absorption of an abnormally low-residue diet. 

Symptoms. — Many people r^ard themselves as ill if they do not have one action 
of the bowels a day, although this b really nothing more than a convenience, being 
found to suit the liabits and diet of the majority of civilised people. Perfect health 
may be maintamed by individuals who defecate regularly two or thrwj times a day, 
and by others who obtain an evacuation once in 2, 3 or more days. The latter, 
80 long as defecation, when it docs occur, is complete, can no more be regarded 
as diseased than those otherwise normal people whose hearts beat only 40 or 50 
limes a minute. Many, however, although they may suffer no inconvenience for a 
TOnsiderable time, finally develop symptoms due to fecal accumulation, gradually 
increasing quantmes of feces being retained. For practical purposes, therefore, an 
individual may be considered constipated if his bowels are not opened at least once 
in every 48 hours. A less frequently recognised variety of constipation b that in which 
insufficient faxes arc excreted, although the bowels may be opened every ^y, often 
more than once, a condition analc^ous to retention of urine with overflow. 

It is important to distinguish the symptoms of constipation from those of the 
conduions which give rise to it. There is little evidence in support of the view that 
toxic absorpuon in consupation is a cause of the headache, fatigue, anorexia, furred 
tongue or mental symptoms which arc so often attributed to it. The majority of 
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such symptoms are without doubt psychoneurotic and attributable largely to the 
anxiety caused by the supposed dangers of faulty bowel action. Some may be a 
direct reflex effect due to overloading and distension of the rectum, as is supported 
by their immediate disappearance after defascation, and the fact that they may be 
experimentaJly simulated to some extent by filling the rectum with tow or distending 
it with a rubber balloon in normal individuals. 

Fffical retention is a common cause of intestinal flatulence and colic. In rare 
cases a fajcal tumour may form, generally in the pelvic colon, and give rise to obstruc- 
tion. A fecal accumulation in the rectum may cause hamiorrhoids, pruritus ani, 
catarrhal proctitis and neuralgic pains in the perineum, back and dowm the legs. 
Hard feces make defecation painful, and their passage may give rise to anal ulcers. 

Diagnosis. — It is comparatively rare for a patient to consult a doctor on account 
of constipation without having already attempted to cure himself with aperients. 
But no accurate diagnosis can be made until it has been ascertained whether he is 
actually constipated at ail. The sjmptoms generally ascribed to auto-intoxication 
caused by intestinal stasis are often redly produced by purgatives, which lead to the 
excessive production of toxins by hastening the half-digested contents of the small 
intestine into the crecum, where fermentation and putrefaction are consequently 
increased. Pu^tives also cause the contents of the transverse, descending and pelric 
colon to be fluid instead of solid, so that absorption of toxins continues throughout 
the w’hole length of the bowel instead of in the cfficum and ascending colon alone. In 
spite of his probable protests the patient is instructed to see what happens if no drugs 
are taken for 3 daj’s, an effort being made to open the bow els each morning. In 
many cases he loses his abdominal pain and his so-called toxic symptoms. The bowels 
arc often opened dally, in which case a diagnosis of hysterii^ pseudo-constipation 
can be made — hysterical because the patient had suggested to himself, as a result of 
faulty education aggratTited by the reading of pernicious advertisements, that he was 
constipated and required aperients to keep himself well. In sucli cases explanation 
of the physiology of his bowels and the origin of his symptoms with persuasion to 
try and open his bowels regularly each morning without aiuficial help results in cure. 
In some cases, how’cver, tlic patient does not succeed in opening his bow els, although 
he may feci more comfortable than w’hen he was taking orugs. A second abdominal 
and rectal examination should tlien be made. If no sign of organic disease is present 
and the rectum is found to be filled with feces, dj-schezia can be diagnosed {vide 
supra). 

In severe cases it is advisable to investigate the motor actirity of tlie intestines 
Tadiographically, a barium meal being given after the patient has discontinued 
taking aperients. Great care must be taken, however, in interpreting the wide normal 
\-ariauons in the passage of barium in different indiriduals. Thus, deal stasis should 
be diagnosed only if no traa of barium has reached the ca:cum 6 hours after the 
opaque meal, or if a considerable quantity of barium-containing chyme is still in the 
end of the ileum 6 hours after c>’acuation of the stomach is complete. If most of the 
b.irium is still in the caxum and ascending colon at the end of 24 hours, stasis is 
present, even if a little has passed to the more distal parts of the colon ; but a faint 
shadow of the cxcum is often visible in normal indiriduals even 3 daj’s after the meal. 
If the splenic flexure is reached in 24 hours, but barium is still in the colon at 72 hours, 
there must be stasis in this part of the bowel. In dj-schezia most or all of the barium 
has accumulated in the rectum in 24 hours. In pelvic colon d\*schczia a similar 
accumulation occurs in the pelvic colon, but the rectum remains empty. 

Treatment.— Under no circumstances should the patient fail to make an effort 
to open his bowels after breakfast, even if he feels no desire to do so, and a call to 
dcfarcation felt at any other hour in the day should be obejed at once. Suflirient 
lime should be spent over the act of defxcatlon, and it is oft*cn adri^blc to pav two 
'isits to the w.c. at short intera’ils, perhaps before and after breakfast. In order to 
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prc\ent the temptation to hurry over defxcation, the closet should be clean, devoid 
of smell and suffiaently v.arm m winter In dyschczia with weak abdominal muscles 
a footstool, 9 m lower than the seat, should be provided In many cases of dyschczia 
no treatment is required beyond explaining to the patient the nature and cause of 
his condition and persuading him to gwe up aperients and to make an effort to empty 
his rectum, which ne must realise is quite capable of doing its work By perseverance 
it 13 \erjr often possible to re develop the lost conditioned reflex upon which normal 
defscation depends 

It IS most important to see that sufiiaent food is taken as constipation is often 
as much due to its insufficient quantity as to its unsuitable quality The diet should 
contain an increased proportion of vegetable foods especially those which contain 
much cellulose and organic acids Fresh or dried fruit should be taken three times 
a day, and green vegetables or salad should be eaten at lunch and dinner Stewed 
prunes taken at breakfast are especially valuable Porridge and cream and whole 
meal brown bread are also useful Sufficient fluid should be drunk , a class of water 
taken on rising m the morning often helps the bowels to act after breakfMt 

The majority of cases of constipation can be cured without drugs if proper treat 
ment IS instituted at a sufficiently early stage In dyschczia purgatives act only when 
fluid stools are produced, colic and toxic symptoms often resulting and a considerable 
quanuty of fluid and nutnuve matenal being wasted In the treatment of diseases 
which are aggra\atcd by coexisting constipation purgatives should be regularly 
given They are also useful for making the stools sou when straining at stool is 
accompanica by danger, as m patients with heart disease In colomc constipation, 
when advice and dietary treatment prove insuffiaent, purgatives must also be used, 
but an effart should be made to dispense with them at the earliest possible moment 
The stool produced by an aperient should be normal m size and consistence, and the 
dose should be so re^Iatea (hat one stool is passed every day It should cause no 
pain or discomfort and should not imtate tne intestinal mucous membrane suffi' 
cienily to lead to the appearance of mucus in the stools An infusion of senna pods 
in cold water is particularly useful, as senna acts on the colon alone, and the dose 
can be regulated from day to day by the patient- An attempt should be made at 
intcr%'als to reduce the number of pods by one at a time, until finally none may be 
required Accurately standardised extracts of senna arc also useful and simpler to 
regulate 

The bulk of the faices may be increased by the administration of an unimtating 
vegetal le mucilage such as Isogcl or corcinc denved from psyllium seeds which pass 
through the intestines without undergoing decomposition or absorption These 
preparations are valuable w hen the feces are hard and dry, and m dyschczia the soft 
stools which result from their use are expelled with less difficulty than ordinary 
fixes From a teaspoonful to a tablcspoonful of paraffin or double the dose of a 
plain 50 per cent paraffin emulsion may be taken immediately after one, two or three 
meals ct crj daj , to act as an intestinal lubneant, or a teaspoonful of Isogcl or corcinc 
which absorbs water to form a bulky gelatinous mass which becomes intimatelj 
mixed witJi the f»ces may be taken with one or more meals m addition to or as s 
substitute for paraffin Half a tumblerful of water must be taken after each dose 
of Isogcl otherwise it may cause severe pam in the chest or cpigastnum 

llic majontv of cases of moderalcl) severe constipation arc more or less cumu 
huve, excess of faxes being alw-a>s present m the large intestines It is therefore 
necessary that the colon should be completely evacuated before other methods of 
treatment are adopted This can best be done by washing the colon out with 1 j or 
2 pints of warm water run into it from a douche can or funnel at low pressure through 
a soft catheter mserted just bejond the anal canaL The regular use of encmau, 
l*lonhicrc3 douches and of continuous intestinal Jawige with many pints of fluid are 
harmful J>otb from a phpjcal and psycihJogica! point of new 
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It IS essential m treaung dyschezia to keep the rectum and pelvic colon empt>, 
so that they may in time regain their normal tone and contractile po\\ er This can 
be accomplished by the use of glj cenn suppositories or of a 1 oz enema consistmg 
of equal parts of glycemv and v.ater eNcry monung, if a prolonged attempt to defecate 
naturally has proved unsuccessful The strength of the enemata should be graduallj 
reduced by replacmg a drachm of the glycenn by water eiery other day until only 
water is used As a rule the normal defecation reflex and with it the tone and contrac- 
tile power of the rectum slowly return 

WTien dyschraa is due to inability of the pelvic colon to empty its contents mto 
the rectum, 6 oz of paraffe should be injeaed on gomg to bed and retamed during 
the night , the bowels are then generally opened without difficulty in the morning 
If, how ever, they fail to act, a plam water enema should be gi\ en 

'l\Tien the sphmcter am is in a condition of spasm as a result of inflamed hremor- 
rhoids or an anal ulcer, or when the anal canal is congemtally too narrow or a stricture 
has followed an operation for hEmorrhoids, relief can be obtamed by dilating the 
passage by means of diathermy applied locally through a comcal electrode 

Regular exerase m the open air is a useful means of pre\ entmg constipation, espec- 
ially in lnd^^^duals who follow a sedentary occupation IVhen any of the \oluntary 
muscles of defalcation are weak, considerable benefit can be gained by the perform- 
ance of remedial exerases every mormng and eiening Speaal attention should be 
devoted to the levator am muscles, especially m women m whom the pelvic floor 
has been injured during partuntion, and m cases in which there is any tendency to 
prolapse on straining at stool Stasis m the proximal part of the colon may be 
benefited by massage applied directly to the affected part. 


DIARRHCEA 

Definition — Diarthcea is a condition m which unformed stools are passed 
Defecation generally occurs several times in the day, but mere frequency of defieca- 
tion IS not oiarrhoea, for this may even be associated with constipauon The bulk 
of f-eces excreted in 24 hours is generally excessive, but this agam may occur 
without dianhosa, as excessive feces arc occasionally formed when the passage 
through the alimentary canal is not abnormally rapid The one essential factor in 
diarrhcea is the abnormally rapid passage of the food residue through the alimentary 
canal 

Etiology — 1 ExcEssn-B Stimulation of Motor Acrnvnr — ^The most com 
mon cause of diaxrhcea is the presence m the food of excess of the merfiamral nnH 
c hemical stimulants of intestinal actinty Thus over indulgence in green legetables, 
sal^s and «peaally unnpe fruit is a familiar cause Chemical irritants may also be 
swallowed in decomposing food, as m some cases of fish and meat poisomng, but 
food may also cause diarrhosa by giiang nse to a bactenal infection of the intesune 
(see p 119) Diarrhcea lery frequently results from the habit of taking apenents, 
cither in excess of w hat is required for the correction of chronic consupation, or ei en 
when the bowels left to themsehes would act quite normally 

Chronic diarrhcea is a common sequel of the acute diarrhcea following infection 
with a pathogemc orgamsm which gams access to the intestines in contaminated food 
or water, and it may follow acute general infections such as influenza In some cases 
the infection is dcn>ed from a septic focus m tlie mouth, nose or pharynx, and in 
rare cases recurrent subacute appendicitis is the source of a chrome infection of the 
colon Some infccti%e battena, such as those of the Salmonella group, act chiefly 
on carbohydrates and may lead to excessuc fermentation. Others, sudi as strepto- 
cocci and Nwnous anaerobes, act on proteins and lead to putrefactive diarrhcra. Se\ ere 
intcstmal carbohydrate dyspepsia (p 629) may give nse to chrome diarrhcea or 
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alternating constipation and diarrhcca, and deficient digestion of proteins, resulting 
from either gastnc or pancreatic jnsuffictenqr, may lead to a non mfective putre- 
factive diarrhoea Deficient digestion of fat and deficient absolution of fatt> acids 
and soaps give nse to fatty diarrhoea (steatorrheea) (see p 620) 

Diarrhoea is sometimes gastnc in ongm This gastrogenous dutrrheea may occur 
when the gastnc juice is deficient or absent, or the stomach empties unduly rapidly 
An abnormal number of organisms reaches the intestines m these circumstances, as 
the partial protection afforded by tlie ba«encidal action of the hydrochlonc acid in 
the stomach is lost, As in addition to the digestion of meat m the stomach the connec- 
tive tissue of meat and the cellulose of vegetables are normally softened by the hydro- 
chlonc acid of the gastnc juice, undigested lumps of meat and fragments of vegetable 
leave the stomach and pass through the small intestine to the colon, ivhere they are 
liable to undergo bacterial decomposition The irritation of the muoaus memorane 
of the intestines by the insufficiently divided fragments of food and by the products 
of bactenal decomposition leads to diarrhcea, which may become aggravated by 
secondary enteritis or entero colitis if the irnlation is suffiaently intense or prolonged 
Similar gastrogenous diarrhcea may occur after the performance of a gastro-jejuno- 
fitomy or partial gastrectomy, the food leaving the stomach with such rapidity that 
the intestines are overwhelmed vvith undigested and imtaung food 

Lastly, stimulation of intestinal activity may occur m general diseases and cause 
diarrhcEa such as is found in urseima, hyperthyroidism and septicaimia 

2 Over ExcrrAuiLiTY of the Neoro-muscular Mectianism which controls 
THE Intestinal Movements — (u) Poti-prandtal diarrftcpfl —Under normal condi- 
tions the entry of food into the empty stomach gives nse to a gastro colic reflex, 
which IS the chief stimulus to the movements of the colon In most individuals this 
13 followed by dcfscation only after bre^ast, as the pelvic colon is then full, and 
the sudden passage of fieces from it into the rectum gives rise to the call to defieca- 
tion Sometimes the gastro colic reflex is abnormally active This may manife«t 
Itself after breakfast, a formed stool is passed first, but m the course of the next 
half-hour or hour one or more loose stools ate passed in addition In severer cases 
the bowels arc abo opened after dmner and less frequently after lunch, the stoob 
again being often soft or fiuid 

(6) Nfrvoui dtanhaa — It is not uncommon for a fright to result m the immediate 
passage of a semi fluid stool In some patients, attacks of diarrhcea occur whenever 
they arc in any place where it would be awkward for them to relieve themselves 
When this has once happened, it is likely to recur under similar arcumstances, 
largely owing to fear that it will do so In such cases there are almost always other 
phobias and evidence of psychoneurosis At the same time it must be remembered 
that diarrhtea, whatever the cause, tends to be worse after meals, especially break- 
fast, and 13 also frequently influenced by nervous factors, so that it is important to 
exclude any other primary causes before diagnosmg a case as one of purely nervous 
diarrhoa The diarrhcea, for instance, of such conditions as ulccraUve colitis is 
markedW affected by the emotions, and man) individuals who have lived in the tropics 
and suffered from repeated attacks of baallary dysentery or from amcehiaszs bften 
continue to be liable to dianbcca for many years after their return to a temperate 
climate, a condjuon sometimes described as imtablc bowel 

3 Organic: Intestinal Disease, — ( a) The profuse, watery diarrhcea 

of acute food poisoning and infeaions «uch as the cntcnc hvers is a result of acute 
entenus, which is generally accompanied by acute ^tnus, ihougb the colon is 
oficn spared The irritating products of the excessue bacterul acutnty resulting 
from the sUisis in organic obstruction of the small intcsune gi>e nse to enteritis, 
conaequcntl) diarrhoa and not consupation w almost alwav-s present m chrome small 
intestine obstruction 

Id these conditions the chyme from the stomach passes rapidly through the 
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small intestine and the bulky fluid contents are e\acuated by the colon almost at 
once, even though this may remain quite healthy 

(6) CoUiis — Diarrhea is a constant symptom of acute inflammation of the colon, 
except in the rare cases in which this is confined to the cascum and ascending colon 
Thus It IS al\\ays present m ulcerative cobtis and baallary dysentery, in which the 
disease begins and remains longest in the pelvic colon and rectum, but it may be 
absent in some cases of chronic ammbic dysentery m which the csecum is mainlj 
imohed Diarrhoea may occur m carcinoma of the colon, especially the distal part, 
before tlie lumen has been narrowed suffiaently to lead to fjecal retention The 
diarrhcea in these conditions is due to irntation of the bowel by the products of bacterial 
decomposition of the albuminous exudate of the diseased parts, and in colitis also to 
deficient absorption of fluid by the inflamed mucous membrane 

Symptoms — The chief and sometimes the only symptom of diarrhcea is the 
abnormally frequent passage of abnormal stools In small intestine diarrhcea dis- 
comfort and colicky pam are often felt round the umbilicus In severe cases of 
diarrhcea, whatever its ohm, discomfort or pam is felt over the whole of the lower 
part of the abdomen for a short time before the bowels are opened It may be followed 
by a sensation of soreness, but the abdomen is neither tender nor ngid, and wurm 
applications generally relieve it At times severe colic occurs, which may be tempor- 
arily relieved each time the bowels are opened or flatus is passed The passage of a 
large and watery stool is often followed by a feeling of exhaustion and faintness, 
which ma^ be accompanied bj sweaung and coldness of the extremiues and occasion 
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constant presence of faces m the rectum calJs forth the secretion of clear mucus 
In slight cases there may be nothing more than a thin l^er of mucus over the hard 
lumps of faces > m severer cases a larger quanuty of fluid mucus, which is often 
stained brown, is passed either alone or with hard particles of faces In all such cases 
the discovery of solid faces m the rectum immediately after the bowels have been 
opened should remove doubt as to the diagnosis A growth of the rectum or pelvic 
colon, and less frequently a growth m other parts of the colon, though rarely on 
the proximal side of the splenic flexure, may lead to false diarrhcea, feces being 
retained above the growth, whilst the serous and often blood stained exudation from 
Its surface, mixed with mucus produced by the irritant action of the exudation on 
the mucous membrane below it, arc passed at more or less frequent intervals, so 
that the patient regards himself as suffering from diarrhcea The character of the 
stools should at once mahe it obvious that endoscopic and radiological examinations 
are required, even if nothing abnormal is felt on abdominal or rectal examination 
In all cases of diarrhoea the history is of great importance m diagnosis An acute 
onset suggests an infective cause, but emotional factors must be carefully considered 
as must any residence abroad or particular dietary indiscretions or idiosyncrasies 
A more gradual onset of intermittent diarrhtea in a middle aged mdmdual, who has 
Inthcrto been regular or constipated, suggests the possibility of a growth A careful 
abdominal and rectal examination should be made m every case The former may 
reveal the presence of a tumour or an abnormally dilated or contracted condition of 
the colon In any doubtful case a sigmoidoscopy should always be done, as the 
mucous membrane of the accessible part of the colon is almost invariably involved 
when diarrhoa is due to some form of cohtis, and very frequently when due to 
growth 

The examination of the stools is of the greatest importance, as it gives valuable 
indications for treatment as well as helping in diagnosis In small intestine diarrhea 
the stools are wateiy, at any rate m the early stages, whereas in colonic diarrhcea 
they are unformed out not fluid In acute enteritis there may be flakes of mucus 
floating m fluid faeces which is often blood atained, and microscopical examination 
shows ilie presence of red corpuscles, degenerated epithelial cells and pus cells, as 
the inflammation subsides the mucus becomes cell free and finally disappears Simi 
larly the unformed, but not watery faeces of an irntablc colon can be distinguished 
from the feces of colitis by the presence of mucus, pus and blood jn the latter In 
amabic dysenterj the stools arc usually $cmi solid and very foul smelling with dirty 
brown mucus and dark blood, whilst in acute bacillary dysentery they often consist of 
blood and mucus only, the latter being tenacious sticking to the bedpan and odourless 

The presence of excess of starch, meat fibres or fat indicates a small intestine 
dtarrlioa Excess of undigested starch is found on microscopical examination m 
fermentative dianhoia, and of stmted muscle fibres in putrefactive diarrhoea The 
fxca arc often frothj and have an aad smell and reaction when fermentation is 
excessive, they arc alxahnc and have a putrefactive odour when excessive putrefaction 
is present. 

SleatorrlKta — ^Thc stools passed vvhen fat is insufficiently digested or absorbed 
may usually be rccognucd by ihcir pale colour and increased bulk, but it must be 
remembered that a high stool fat content may be present in spite of a norm^Iy coloured 
stool Ffccal fat analysis is therefore necessary, but simple percentage estimations 
may be misleading unless the diet is known, since a high residue and low fat diet will 
lead to a low fat percentage in the dned stool The pale colour of sprue stools is 
generally attributed to reduction of the normal stcrcobiUn to colourless stcrcobihnogcn 
and on exposure to light such stools darken markedly in colour, it must also be re 
memfercu that pa!c stools may sometimes foflow an attack of dysentery or other 
mfectmn even without any excess of fat being present Jf the excess n in the form 
of neutral fat, the stools arc oily (/o«y diarrhaa), and pancreatic msuffiacncy can be 
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diagnosed , striated meat fibres are also likely to be present This condition is, how- 
ever, rare m the absence of jaundice caused by obstruction of the common bile duct 
More frequently most of the fat is present as fatty acid and soaps {soap dtarrhaa'), 
sho^Mng that pancreatic digestion is normal, but that absorption is deficient This 
may result from absence of bile salts in obstructive jaundice, and from the sprue- 
syndrome {cccliac disease in children and sprue and non-tropical sprue in adults) 
Soap diarrhoea is also caused by obstruction of the lacteals by tuberculous, simple 
inflammatory or secondary malignant disease of the mesenteric glands In the latter 
case the stools become perfectly normal on a fat-free diet, the digestion of meat and 
vegetable food being unaffected In soap diarrhcea almost all the calcium in the food 
combines wth fatty acid to form calcium soap and the blood calcium is consequently 
diminished, so that tetany may result In children grouth is greatly impaired, and 
deformities result from the softness of the long bones The inability of the intestines 
to absorb fat may be associated mth deficient absorption of sugar, iron, protein 
and vitamins A, B, D, E and K, causing anamia, neuritis and severe malnutrition 
(malabsorption syndrome) 

Additional vivestigations — bactenological exammation should always be made 
m the hope that the nature of any infection which is present may be discovered, but 
except in the early stages this is often negative, even in infective cases 

The blood sedimentation rate should be measured in doubtful cases, as in nervou« 
dnrrhcea it is likely to be within normal limits, whereas if it is raised organic disease 
18 more likely to be present 

A barium enema should never be allowed to replace careful clinical and especnlly 
rectal examination, but is a valuable means of diagnosis m diarrhoea, especially in 
cases of suspected carcinoma of the colon, even though a rectal growth may be missed 
by this method A banum enema will also indicate the degree and extent of an 
ulcerative cohtis, and the presence of diverticula Radiography after a banum meal 
may also mdicate typical changes in sprue, regional ileitis and other small mtestine 
disorders 

Prognosis — ^The prognosis of diarrhoea depends upon the cause The liability 
to nervous diarrhoea often remains throughout life, but considerable impro\ement 
and even a cure can result from treatment Unlike other forms of diarrhoea, it rarelj 
affects the general health and is chiefly troublesome on account of the incom emence 
It causes 

Treatment — ^The specific treatment of diarrhoea must depend upon its cause, 
but much may be done symptomatically for the relief of the patient 

Acute stage — ^The patient should be kept warm and at rest in bed until tlie attack 
has subsided If it is due to food poisoning and he is seen withm 12 hours of the 
onset, he ma> be given hourly doses of mag sulph (1 drachm) for 3 or 4 doses, to 
clear the imtant material out of the small as well as the large mtestine, unless the 
diarrhoea is so severe that it appears probable that this has already occurred No 
food should be gi\ en for 24 hours or even longer in severe cases, but the patient maj 
dnnk as much water as he likes Sweetened arrowroot made %vith waiter should then 
be given, but nothing else until the diarrhoea has ceased Milk, junket, bread and 
butter, eggs and milk puddings are next allowed, after which a gradual return should 
be made to an ordinary diet, the speed with which this is done depending on the 
seventy of the case The only symptomatic drugs which are of real use in acute 
diarrhcca arc kaolin and opium and its alkaloids Two tablespoonfuls of kaolin should 
be m\cn three times a day or more If the diarrhoea shows no signs of abating after 
24 hours, codeine should be given, the dose being regulated according to the seventy 
of the diarrhcca and the general condition of tlic patient The treatment of acute 
bacillary dj'sentcry is desenbed on p 117, but many mild cases, particularly of Sonne 
djsentcry, maj closely resemble an acute ententis and respond at once to sulphonamide 
drugs The oral use of streptomjan in ententis is also of vtilue If there is severe 
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dehydration from loss of fluid intravenous saline may be necessary, in which case 
approximately 3 to 4 litres of water containing 3 to 4 g of sodium and 2 to 4 g of 
potassium \m11 represent an average minimal retjuircment for 24 hours 

Chrome dtarriicca —In all cases of chronic diarrhcca recovery occurs most rapidly 
if the patient remains m bed during the first few days of treatment In many instances 
the diarrhoia, which may have been present for months, disappeare in a few days, 
and the patient may even become consDpated Unless, however, other treatment is 
instituted, the diarrhcca is very likely to return as soon as he gets up again As the 
improvement which results from staying m bed is due in part to the rest and in part 
to warmth, it is important for the patient to avoid over-exertion and to avoid exposure 
to cold for a considerable penod after the symptoms have disappeared Patients 
who have recently suffered from chronic diarrhcca should not go to the tropics, as a 
slight intestinal attack from bad food is likely to have much more serious results wth 
them than m an individual who has not before suffered from any intestinal disorder 

The successful treatment of chrome diarrhcca depends upon the recognition of 
Its cause, and cases secondary to organic disease of the intestines, such as colitis and 
cancer, are considered elsewhere 

Whatever the acXual cause of the diarrhcca, it is important to avoid anything which 
could produce mechanical irntation m the colon fhe food should be thoroughly 
chewed and the patient should avoid such things as tough meat, nuts, pips and skins 
of fruit, whether raw, cooked or in jam, currants raisins and lemon peel m puddinp 
and cakes and all raw vegetables m salads or pickles , cooked green vegetables should 
be allowed as purges , meat extracts arc often stimulating to bowel penstalsis , and 
alcohol should only be taken with food and m small amount if at all 

For the treatment ot fermentative diarrhcea, vtde Intestinal Carbohydrate Dyspepsia 
(p 630) 

For the treatment of steatorrhcca see pp 6W, 622 

In some cases of diarrhaa m which ficcal streptococa are greatly in excess of 
coliform organisms m the stools, a tcaspoonful of a culture of B aetdophilus taken 
fasting every morning or a cjuaner pint of Yoghurt (sour milk) daily may be suc- 
cessful Nervous diarrhcca is often completely uninfluenced by diet, but drugs 
which diminish the activity of the gastro colic reflex either penphcrally or centrally, 
are sometimes effective A mixture containing gr 5 of sodium bromide and 15 minims 
of tincture of belladonna taken immediately before meals is all that is required in 
mild cases In severer cases a small dose of codeine should be added The exact 
dose of each drug should be varied to suit each patient as different individuals react 
very differently to these drugs, especially to belladonna Phenobarbitone gr 
taken half an hour before each main meal is ako useful, when the diarrhcca has 
been completely controlled the quantity of each drug should be gradually reduced 
and finally discontinued In some cases it is advisable to allow the patient to have a 
piU containing belladonna and codeine always with him, so that he can take one 
before going to a dinner party or on any other occasion when he fears that he will 
have diarrhcca He soon learns to trust so thoroughly in his pill that it probably 
acts more by suggestion than in any other way, and the dose can accordingly be pro 
gressively reduced until it is infinitesimal 

Thomas Hunt 

EPIDEMIC DIARRHCEA IN CHILDREN 

Synonyms —Summer Diarrhira , Infective or Infectious Diarrhoea , Acute 
Gastro Intestinal Infection Acute Ileo Colitis, Cholera Infantum 

The form of diarrhcca here spoken of used to be one of the chief scourges of 
infant life, but is certainly much less common now than formerly It prevails epidemic 
ally m institutions although sporadic cases may be met with at any time The 
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gradually the prostranon passes off and the sttwis assume a normal character. Only 
too often, however, the improvement is but partial, and the child lapses into a marasnuc 
condiuon, with continued looseness of the bowels, from which recovery may only 
take place gradually In all cases relapses, brought on cither by reinfection or by 
injudicious feeding, are extremely common and apt to prove fatal 

In children above the age of 2 the disease usually assumes a milder form — prostra- 
tion IS not so severe and Sic range of temperature lower VormUng, also, is a less 
prominent symptom than in inmts Complete recovery is more frequent, and 
relapses and the continuance of the disease m a chronic form are rare 

In the speaal type of the disease commonly spoken of as “ cholera infantum 
the invasion is always abrupt, with a nse of temperature, followed by profuse vomiting 
and purging Death usuily ensues m a few hours, and is commonly attended by 
hyperpyrexu 

Diagnosis — The diagnosis has to be made from simple non infective diarrhcea, 
and for the increasingly common forms of diarrhcea secondary to respiratory tract 
and middle-ear infections At first the differentiation may be impossible, but con 
tmued high temperature, early prostration and failure of rapid improvement on 
stopping food point to a primary infecuve ongin Careful physical examinaDon will 
exclude secondary types Epidemic prevalence is m favour of the primary vanety. 
The nervous symptoms may simulate those of meningitis, but m case of doubt a 
lumbar puncture will determine the diagnosis. Very acute cases in which the colon 
19 much involved may resemble intussusception, but in the latter the onset is more 
dramatically sudden, the vomiting, collapse and passage of blood greater, and fever 
less, whilst in epidemic diarrhoa abdominal ngidity and tumour arc absent. 

Prognosis — It is impossible to give any estimate of the fatality of dunhcea, 
as It depends greatly on the type of the disease, and on the age, general condition 
and surroundings of the child, besides varying greatly in different epidenucs. The 
lounger the infant, and the poorer its generS nutrition, the worse is the outlook. 
The existence of nckets also greatly aggravates the danger The frequency of the 
stools IS of less importance in estimating the chance of recovery m any given case 
than the amount of prostration and the degree of inelasticity in the skm Cases with 
prolonged high temperature and those of the choleraic type usually do badly Persist- 
ence of vomiting also is a bad sign 

Treatment. — Prevention should be given pnmary consideration in relation to 
epidemic diarrhcea. The admission of healthy or sick infants to hospitals, homes and 
institutions of any ^pc must be carefully controlled When such admission is abso- 
lutely unavoidable, isolation faaliues are essential and all mfants under 2 years should 
be nursed m cubicles which must be well ventilated Mas^ and gowns should be 
worn fay those attending small infants m hospital Kewbom babies should fae 
nursed with their mothers as far as possible and' not collected into overcrowded 
nursenes The stnetest hygiene must be observed by ail those looking after small 
babies in hospital 

Curative measures aim at counteracting the mfection and restoring the dis- 
turbed metabolism to normal It is necessary to emphasise that an infant with acute 
diarrhtea and vomitmg is a ‘ medical emergency ”, just as much demandmg admission 
to hospital for expert treatment as if a “ surgical emergency ” were present. Such 
babies should, of course, be regarded as infectious and nursed in isolation with full 
prccauUons against spread A large, airy, well vcnulated room m the country rather 
than the town is to be preferred On admission, measures to de^ with collapse and 
shock may be necessary Hot water bottles should be used and a mustard bath is 
often of help to revive a senously collapsed child Drugs such as mkethamide (Cora- 
mme) are of value, and brandy has a reputation in this malady for its stimulant powers, 
although it 19 fair to point out that it may also have an imtant action upon stomach 
end bowel The dose is 15 to 30 minima- 
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All milk by mouth must be stopped for 24 hours and fluid administered to replace 
that lost in tlie stools This may take the form of half-strength normal sahne (sweet- 
ened, if necessary, with sacchanne) or the more elaborate Hartmann Rmger-lactate 
solution (also half strength) Glucose or cane sugar additions are madvisable at this 
stage The total fluid intake for 24 hours, given in suitable amounts every 2 or 3 
hours, should be on a basis of 2\ oz per lb body weight with an extra 5 to 10 oz 
to compensate for the dehydration If the latter is severe, the fluid should be given 
intravenously (It is tins last procedure which necessitates hospitahsation, regrettable 
though this may be on other grounds ) 

After 24 hours, milk is cautiously started again, while fluid administration is still 
continued A choice may be made according to availability and expenence between 
breast milk, half-cream dned milk witli or without lactic acid, liquid milk boiled 
with or witliout lactic aad, or unsweetened condensed milk In any case the milk 
IS given very dilute to start with, such as 1 part of milk to 8 of saline or Hartmann’s 
solution, the strength bemg very slowly mcreased over several days Similarly tlie 
quantities used should begin with 1 teaspoonful and slowly increase to 3 oz feeds 
in the course of several days Additions of sugar should be made witli great caution 
Dextnmaltose is most valuable at this stage Great care is needed in starting the 
child back to a normal diet suitable for the age, and relapses are common, necessitating 
a return to an earlier stage in the programme Throughout treatment, m the more 
serious cases, careful laboratory control is absolutely essential This implies senal 
estimations of hsmoglobin and htematoent values and the chemical analysis of sodium, 
potassium, calcium, chloride and bicarbonate levels of the blood 

Drugs play a minor part in tlie treatment of epidemic dtarrbcca The initial dose 
of castor ovl to clear out irnuung matenal is not favoured as much as it used to be 
Washing out the bowel from below with plain saline m the early stages, and if tliere 
IS much vomiting, gastne lavage, also with saline, are to be preferred No intestinal 
antiseptic, up to recent times, has proved satisfactory, but in some cases certain of 
the sulphonamides prove helpful For example, m dealing with epidemic diarrhoea 
among the newborn, sulphaguanidmc has been used in a dosage of 0 75 g (1^ 
tablets) followed by 05 g (I tablet) 4-hourly for several dajs in so far as acute 
diarrhoea m infants may be due to parenteral infection chemotherapy, including 
penicillin, may be called for to deal with the pnmary focus Although claims are 
made for the new cr antibiotics both for pnmary diarrhtca and for that due to parenteral 
infection, carefully controlled expennients have failed to confirm any great value 
No drug can replace tlie need for the general measures, outimed above, so necessary 
to deal with dehydration and the metabolic disorder present 

For older children, when dehydration is not so senous, tlie use of bismutli, kaolin 
and small doses of tinct opii camph may be tried 

Dunng com alcscence cliange of air and mild iron tonics are of service in restoring 
the child to complete health The diet should contain a cencrous quantity of v ita- 
inins, best in Uie form of concentrates Relapses, which are irequent, must be guarded 
against wiili the greatest care 


A NOTE ON ** marasmus” 

Mention lus been made of the tendency of certain infants, after an attack of 
gastro entenus, to pass into a state of marasmus or dironic wasting, for which, up 
to recent times, no very adequate explanation was available, flnnks to modem 
developments of biochemical methods, however, it has been possible to prove that 
some cases of marasmus have an ongm in altered metabolism It must be stressed 
that the commonest cause of w asung is starvation I b«s may be quantitaiiv e and due 
to Ignorance, for example die use of too dilute a feed, or to a missed ' p> lone stenosis ”, 
It may also be qualitatisc as seen, for example, in the tropical condition of kwashiorkor. 
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All milk by mouth must be stopped for 24 hours and fluid administered to replace 
that lost m tlie stools This ma} tale the form of half-strength normal saline (sweet- 
ened, if necessary, with sacchanne) or the more elaborate Hartmann-Rmger-lactate 
solution (also half strength) Glucose or cane sugar additions are inad\ liable at this 
stage The total fluid intake for 24 hours, gi\en in suitable amounts eveiy 2 or 3 
hours, should be on a basis of 24 oz per lb body weight with an extra 5 to 10 oz 
to compensate for the dehydration If the latter is se\ere, the fluid should be gi\en 
intra\ enouslj (It is this last procedure which necessitates hospitalisation, regrettable 
though this may be on other grounds ) 

After 24 hours, imlk is cautiously started again, w hile fluid administration is still 
continued A choice may be made according to availabiUty and experience between 
breast milk, half-cream dried milk with or without lactic acid, liquid milk boiled 
with or witiiout lactic acid, or unsweetened condensed milk In anj case the milk 
IS gwen very dilute to start with, such as 1 part of milk to 8 of salme or Hartmann’s 
solution, the strength being \ery slowly mcreased over se\eral da^'s Similarlj the 
quantities used should begm with 1 teaspoonful and slowlv increase to 3-oz feeds 
m the course of several daj's Additions of sugar should be made with great caution 
Dextnmaltose is most ^’aluable at this stage Great care is needed m starting the 
child back to a normal diet suitable for the age, and relapses are common, necessitating 
a return to an earlier stage m the programme Throughout treatment, in the more 
senous cases, careful laboratory control is absolutely essential This implies serial 
estimations of hemoglobin and hematocrit values and the chemical analj’Sis of sodium, 
potassium, calaum, chloride and bicarbonate levels of the blood 

Drugs phy a minor part in the treatment of epidemic diarrhcca The initial dose 
of castor oil to clear out imtating material is not favoured as much as it used to be. 
Washing out the bowel from below with plain salme m the early stages, and if there 
IS nuich vomittng, gastric lavage, also with saline, are to be preferred No intestinal 
antiseptic, up to recent times, has proved satisfactory, but in some cases certain of 
the sulphonamides prove helpful For example, m dealing mth epidemic diarrhtea 
among the newborn, sulphaguanidmc has been used m a dosage of 0 75 g (IJ 
tablets) followed bv 0 5 g (1 tablet) 4-hourly for several daj-s In so far as acute 
diarrhoea m infants may be due to parenteral infection, chemothenpj, including 
pemcilhn, maj be called for to deal with the pnmar^ focus Although claims are 
made for the newer antibiotics both for pnmar> diarrhoea and for tliat due to parenteral 
infection, carefully controlled experiments have failed to confirm any great vailue 
No drug can replace the need for the general measures, outlined above, so necessary 
to deal with dehydratiaa and. the metabolic disorder present 

For older children, when dehydration is not so senous, the use of bismuth, kaolin 
and small doses of tincL opii camph may be tned 

Dunng convalescence change of air and mild iron tonics are of servitsi m restoring 
the cliild to complete health The diet should contain a generous quantity of v ita- 
mins, best in the form of concentrates Relapses, which arc frequent, must be guarded 
against with the greatest care 

A NOTE ON “marasmus” 

Mention has been made of the tendenr^ of certain infants, after an attack of 
gastro cntentis, to pass into a state of marasmus or chronic wasting, for which, up 
to recent Umes, no very adequate explanation was available Thanks to modem 
developments of biochemical methods, however, it has been possible to prove that 
some cases of marasmus have an ongin in altered metabolism It must be stressed 
that llic commonest cause of wasting is starvation This may be quantitative and due 
to Ignorance, for example the use of too dilute a feed, or to a missed *' py lone stenosis 
It may also be qualitative as seen, for example, in the tropical condition of kwashiorkor- 
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Defective absorption may be present as in coeliac disease or fibrocystic disease of the 
pancreas or m the state of recurrent diarrhcea which may follow an attack of gastro- 
enteritis Fever and infection as causes of virasung have also to be excluded Miliary 
tuberculosis in a small baby, for example, may only be detected by radiogram examina 
tion When all these causes of wasting have been excluded there remain others in 
which defective metabolism is the explanation Infantile renal actdosu is now one of the 
best studied An infant after a few months of poor progress with va^tie " feeding 
upsets” begins to vomit, is constipated, the weight falls and the urine is usually 
found to be alkaline m reaction The blood chemistry shows an increase m chlorides 
and a reduction in the plasma bicarbonate It is thought that the relatively im- 
mature renal tubules have not acquired the ability to retain bicarbonate Additional 
alkali by mouth in the form of citrates restores the blood chemistry to normal, 
symptoms disappear, appetite improves and weight is gained After a varying period 
the alkali can be discontinued as the metabolism (and renal defect) may nght itself 
In untreated or persistent cases calaum is deposited in the kidneys to produce renal 
calcinosis The ‘ Fanconi syndrome” (see p 1179) is another example of renal leak 
producing profound metabolic changes including wasting Idiopathic hypercalcamia 
13 found in some infants presenting a very similar picture to that of infantile renal 
acidosis but here the blood chemistry shows a raised calcium, often as high as 18 mg 
and raised blood urea A low calcium diet and alkalis can be used and there is a slow 
tendency to recovery in most insunces The exact cause is unknown Disturbances 
of carbohydrate metabolism may also cause obscure wasting Several examples of 
gaUctosuna (see p 4+4) have now been published m which there is an inborn inability 
to deal with this sugar A still rarer vanety is sucrosuna m which sucrose is absorbed 
from the alimentary tract and excreted in the unne In all these conditions careful 
examination of the urine, including paper chromatography will often provide a clue, 
and the blood chemistry is confirmatory A wide field of speculation is opened up 
by rhff consideration of nen'oaa inBiiences m the prodvction of marasmus Tumouw 
m the hypothalamic region may certainly cause obscure wasting The possibility of 
psychological causes cannot be ignored and a better management of the mother child 
relationship while the child is in hospital may be of importance in this connection 

Alan Moncrieff 


CtELIAC DISEASE 

Synonyms — This disease was first descnbcd by Gee in 1888 under the title of 
” The C<nli3LC AffecUan ’ Cheadle rcdescabed it to. 19Q3 as ‘ AchoU'a”,wndKettec 
m 1908 as “Intestinal Infantilism It is sometimes spoken of m America as 
“ Chronic Intestinal Indigestion ’ , but in this country the term " Cceliac Disease ” 
is now generally applied to it 

De^ition — A W'asting disease of childhood characterised by the passage of 
large, pale, offensive stools which contain an excess of split fat and leading to emaaa 
tion and arrest of growth , various complications due to avitaminosis may be super- 
added 

fEtiology — The fundamenul cause of the disease remains obscure but recent 
work indicates that gluten m certain flours interferes with fat absorption There is 
no hereditary element , girls are mote susceptible than boys, and no social class is 
exempt The disease appears to be rarer m the Laun countries than in the Anglo- 
Saxon and Scandmavian 

Pathology — There is no characteristic morbid anatomy, the post mortem changes 
being attributable to inanition or to mtercunent disease from secondary infection 
The bones tend to show changes simil«- to those of nckets, and the blood chemistry 
ta also similar The ordinary changes of ententu arc not found 
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The general views expressed in the section on idiopathic steatorrhcea can also be 
studied in this connection The view that there is a fundamental disturbance of the 
absorption mechanism, particularly m the upper part of the small intestine, appears 
to be sound Radiographic e\ndence in cceliac disease sho\\-s impaired motility of the 
small bowel, particularly well seen when an opaque meal has been gnen , clumps of 
banum can be seen m the duodenum 

Symptoms — ^The disease begins insidiously between the sixth month and the 
end of the second year, possibly when wheat flour is first taken The child loses 
appetite, fails to thrive and has shght diarrhoea Soon the charactenstic stools appear 
They are large, but not necessarily frequent, pale, extremely offensn e and sometimes 
frothy and fermenting On chemical examination they contain from 40 to 60 per 
cent of split fat instead of the normal 25 per cent , but the amount of unsplit fat 
present is not altered Meanwhile the cmaoation progresses the face bemg least 
affected by it and the buttocks most The abdomen, bj contrast, is prominent, 
doughy and distended Along with these physical signs there is a change in mentality 
The child is often remarkably precoaous but is irritable, hystencal and “ difficult ”, 
especially duting the exacerbations There is frequently a profound anorexia, and 
muscular weakness may be extreme Aniemia is usually present of the microc}'tic, 
iron deficiency type Very rarely a megaloblastic vanety is found 

Complications — 'Various deficiency symptoms are apt to appear as the result 
of atntammosis induced either by impaired fat absorption or by the character of the 
diet which treatment demands Ridvcts may show itself either early or, after the 
age of 7 in the '* late ” form, with genu \algum as its mam sign Symptoms such as 
(Edema and absence of reflexes may suggest bcnben and have been attnbuted to 
deficiency of vitamin B Scurv} is not uncommon and attacks of tetany may occur 
m association with a low blood calcium 

Diagnosis — At the outset the disease may be impossible to recognise, but when 
the charactenstic stools appear diagnosis is easy Arrest of growth is of great diag- 
nostic value The distended abdomen ma> suggest tuberculosis , atonic bowel with 
fluid f'cces mimics the signs of ascites Cceliac disease presents many pomts of 
resemblance to sprue but the latter is rare m childhood and m cceliac disease the 
blood picture is usuall) that of an iron deficiency ancemia 

A low oral glucose tolerance <mrve and a low vitamin A absorption cnirve are 
both found The duodenal juice is also normal This last point is of importance 
in order to exclude fibro cj’stic disease of the pancreas Here the main difference is 
that there is failure to thnve from birth and, frequently, chronic changes in the lungs 

Cowrae wnd rTognoais — ^If ■untreated ox meffectively treated the disease runs a 
prolonged course tvith many ups and downs and is peculiarly prone to relapse It 
may persist mto adult hfe (see p 620^ but usually tends to recover before puberty 
The mortalit) may be put down at aoout 10 per ixnt , and death, when it occurs 
13 usually due to mtercurrent disease During the actii e phases of the disease growth 
IS arrested, and e\en after recoierj the patient may be permanently stunted (intestind 
infantilism) The remarkable results obtamed bj a stnctly gluten free cLet completely 
alter this picture, far more effectiiely than any previous regime After a few weeks 
the child IS found to be rapidly proceeding bade to normal 

Treatment — The history of the treatment of cceliac disease is marked by varying 
claims for widelj different regimes Originally a diet high in protein, low in fat and 
without carbohjdrate was recommended Then the carbohjdrate of oiempe bananas 
was found to be well tolerated Next came the phase of an almost unrestricted diet 
with whole \atamin B and liter cxira« by intramuscular injection Recent work m 
Holland and England seems to show that the gluten of certain flours espeaally of 
wheat, is concerned with the failure of fat absorption so that gluten free diets are now 
in use m which almost every’thmg else is allowed, et'en normal amounts of fat The 
results appear to be better and more quickly achietcd tlian with any previous 
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pro'^ramme Expert dietetic advice is necessa^ for the mother to secure that no gluten 
IS g^ven, and gluten free flour can be obtained for making “ bread ”, biscuits, sauces 
etc for which ordinary flour is normally used It is well to admit the child to hospital 
to establish the diagnosis (excluding especially fibrocystic disease of the pancreas) 
and to start off the diet with some restriction of fat for a short penod Concentrates 
of vitamins A and D should be given together with ascorbic acid tablets until the diet 
is going well Iron may be needed if 5iere is anxmia although in a neglected case 
a blood transfusion is a better way to bnng the blood hsmoglobm up to normal 
Fohe acid may be used in those rare cases with a megaloblastic type of anjemia 
Since there is a natural tendency to ** cure ” of ctcJiac disease in the course of time 
a trial should be made after, say, 6 to 12 months of the gluten free regime, to introduce 
a little ordinary flour while carefully watching the state of the stools If these remain 
normal m appearance restnctions can be gradually stopped 

Alan Moncrieff 


IDIOPATHIC STEATORRHCEA 

Synonyms— Adult Cmliac Disease, Non tropical Sprue , Gee Herter Disease, 
Herter Heubner Disease , Gee Thapen Disease 

Definition —This is the adult form of cteliac disease (see above) With certain 
very rare exceptions it arises m childhood, though some cases remain unrecognised 
until adolescence or adult life is reached The mam features are Fatty stools, 
with or without dtarrhota, and sometimes with dilatation of the colon, tetany, 
osteomalaaa , anamia of various types skin lesions and frequently infantilism 
Etiology — ^This is unknown Adults who in childhood had cteliac disease 
continue to be intolerant of gluten (see p 618) but the exact mechanism of gluten 
intolerance is unknown Patients affected have not lived abroad and the disease 
cannot be classed with sprue, though resembling it in many respects The affection 
13 sometimes familial It is slightly more common in females than in males The 
disease has been desenbed in the Scandinavian countries, Germany, Switzerland 
France Great Britain and Amenca 

Pathology — The underlying disturbance is interference with the total function 
of the small intestine Attempts to demonstrate an anatomical lesion have failed 
even with the microscope The symptoms develop m spite of an adequate diet and 
the patient starves in the midst of plenty Deficient absorption of various components 
of the diet explains many of the signs and symptoms The fat although split, cannot 
be digested and produces steatorrhota On a low fat diet, the percentage of total 
fat in the stools forms on the a^ erage more than 25 per cent of the total weight of 
the dned faices on a normal diet this figure reaches 40 to 60 per cent The fats 
are mainly split fats the figure for neutral fat not exceeding 3 per cent 

Someumes there is carbohydrate dyspepsia with production of gas which distends 
the bowel This arises from the bacterial hydrolysu of starch foUowmg the failure 
of amylolytic digestion by succus entencus Sugar is poorly absorbed, and the blood 
sugar curve after glucose is much flatter than normal Similarly, proteins are lU 
absorbed and the blood urea is often below normal Poor absorption of salts is seen 
in the low figure for scrum calcium usually 8 mg per 100 ml , and the low or normal 
plasma phosphorus The height of the pmma phosphatase coinades approximately 
with the degree of actue change in the bones Calcium balance estimauons re\eal 
high flares for fxcal output and very low figures for unnary output 

Defective absorption of iron is followed by hypochromic anemia , and a macro- 
cjTic anaimia, usuall) due to folic aad deficiency, often appears Occasionally xero- 
phthalmia and toad skin appear, proclaiming vitamm A dcfiacncy Sore tongue 
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L-Keilosis, anosmia and pellagra like skin result from shortage of the vitamin B com- 
plex Osteomalaaa occurs from deficiency of vitamin D A tendency to sudden 
htemorrhages mdicates vitamin-K deficiency It is associated inth a prolongation 
of ^e coagulation time and a reduction m the blood prothrombin concentration 

Symptoms — ^The presenting symptom is either diarrhoea, pain in the bones 
vnxh deformity or tetany The stools are bulky and pale, though not always con- 
spicuously frequent The nastmg and distended abdomen so constantly found in 
children i\ ith coeliac disease is not a noticeable feature, even though severe diarrhoea 
be present The skm shows a dirtj puttj coloured pallor, and the hair is fine, mud 
coloured and liable to turn grey at an early age In 50 per cent of cases a skin eruption 
js present on the limbs, and to a lesser extent on the trunk The lesions are moist 
red abraded areas with scaly brown pigmented borders, resemblmg pellagra In 60 
per cent of cases the fingers are clubbed By means of the slit lamp small flaky 
opaaties are to be seen m the various layers of the lens They never progress suffi- 
ciently to interfere with nsion 

Most cases show some degree of skeletal deformity, including genu valgum, 
bending and bowing of the bones, distortion of the pelvis beading of the nbs and 
spontaneous fracture In many of these cases there is dwarfism, but this is not neces- 
sanlj assoaated with mental or sexual infantilism The male genitalia are poorl} 
developed, and the voice high pitched In women the onset of menstruation is 
delated The disease is usually accompanied b> sterility, but should pregnancy occur 
there is often an acute exacerbation of sjTnptoms Pelvic deformity may interfere 
with die normal course of labour Tetany commonly occurs with recurrent attacks 
of tmglmgs in the fingers and hand^, followed by carpopedal spasms These interfere 
with wnting piano piaynug and even with walking In many patients tetany is latent 
only, Its presence bemg detected on ehciung the Trou«scau or tlie Chvostek 
signs 

The anemia of idiopathic steatorrbeea is typically macrocytic and may be indis- 
tinguishable from pernicious anosmia Erythropoiesis however is more often macro- 
normoblastic than megaloblastic Iron deficiency, when present, may lead either to 
a normoqtic hyTiochromic ansmia or may complicate the picture of folic acid 
deficiencv, : e , a raised mem corpuscular volume may be associated with a low mean 
corpuscular hxmoglobin concentration Achlorhydria is uncommon, occurring in 
Ic^s than 20 per cent of all cases Hxmorrhagic phenomena are rare, even in cases 
treated for a long time by means of a low fat diet They include hxmatemcsis 
mclxna cpistaxis menorrhagia, h'ematuna, hxmarthroses, subcutaneous h'ematomata 
and intractable bleeding from wounds Scurvy is very rarely seen 

Radto^aphtc appearances The intestinal tract shows varying degrees of a 
deficiency pattern vihen a flocculablc simple suspension of banum sulphate is 
u«cd Pronounced flocculation occurs m the upper small intestine and this has 
been attributed to excessive secretion of mucus \\ ith non flocculablc preparations 
such as Racbar the small intestine appears unduly dilated and hypotonic and its 
nonnal feathery pattern is lost In long standing cases opaque enema examination 
shows dilatation of the colon, and sometimes this assumes the proportions of 
mcgacolon Radiographs of the skeleton may reveal the changes of osteomalacia, 
and if the epiphyses have not united the translucent cup like metaphyses of nekets 
arc present. Many cases show fine transverse lines ot increased density of bone 
immediately to the diaphvscal side of the metaphyses of the long bones Distortion 
of the limbs spine and pchis arc common 

Diagnosis — \ denial of residence in a country w here sprue is endemic is enough 
to rule out that disease Other causes of secondary steatorrhera include chronic 
pancreatitis, gastrocolic fi^bUila, gn^tro enterostomv or gastrectomy, regional ilcitts, 
tuberculous enten is di\t.nicuia or blind loops of the ileum or jejunum, Whipple s 
disease and neoplastic condiuons of the small intestine 
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Prognosis —The results of treatment arc disappomung in the adolescent and 
adult cases compared to what is seen m children Some respond satisfactonl> and 
remain well under treatment In others all that is accomplished is the alleviation 
of one or more symptoms and the temporary offset of the downward progress It 
IS none the less gratifying to see the great improvement in the ansemia of man) of 
the cases, and the recovery from the pain and disability of osteomalacia in others 
Often there is a great change for the better m the mental outlook of the dwarfed, 
crippled, ansnuc patient as he is gradually relieved of his disabilities Unfortunately 
one group of symptoms and signs may clear up completely, and )ct the patient ma) 
die m inanition Thus extensive, moist, red excoriated skin lesions may heal under 
treatment with the B vitamins, yet relapses of diarrhora and tetany may result m the 
death of the patient, the skm remaining normal 

Treatment — This presents great difScuhics \Vhile nothing can be done to 
remedy the primary defect much care can be given to mitigate as far as possible its 
consequences The steatorrheea must be controlled by a low fat diet. No patient 
with this disease can be given the amount of fat found in the average diet without 
risking the occurrence of diarrhoea. The diet should be high m calcium content 
The best way to secure a low fat high calaum intake is to use skimmed milk and 
preparations of calaum casemate, such as Casec or Laitproto The items of such a 
diet include meat, chicken, bread, a scraping of butter, oatmeal, potato, nee, tea, sugar, 
skimmed milk, cheese jam, cabbage apple banana and tomato These items can be 
arranged as follows carbohydrate 325 g , protein 90 g , fat 30 g and calcium 2 g 
Sometimes gas formation from carbohydrate fermentation is a prominent symptom, 
and then the intake of starch should be strictly controlled, and the administration of 
diastase may be useful 

Some patients with idiopathic steatorthoa ha\e few symptoms and their nutritional 
state u good In these a normal diet may be tolerated In others, symptoms often 
respond to simple reduction of the fat content of the diet, but when they are se\ere 
a tnal should oe made with a gluten free diet. Tbe tedious and exacting regime 
which this entails is amply justified when remission is induced and although the 
lalue of a gluten free diet is not as firmly established m idiopathic steatorrhtea 
as It is in cceliac disease improvement undoubtedly occurs m individual patients 
when other methods have failed It may still be necessary to restrict fat intake 
for example from the normal 80 to 90 g m a 2,500 calone diet to 40 to 60 g per 
diem Additional calories can be pro\^dcd in the form of glucose and milk protein 
(Casilan) 

When tetany occurs, calaum lactate should be given in doses of 5 g three 
ftmts? a dky- fn emergency 2X} mi of a 5 per cent sofuUon of cafaum efifonrfe or 
gluconate may be injected into a vein, and if adnunistered very slowly no iB effects 
are produced Vitamin D should be given in every case m which there are clinical 
or radiographic signs of rickets or osteomalacu General ultra violet irradiation is 
also of vmue These measures may relieve bone pain, though any relapse of diarrhcea 
IS liable to interfere with this good effect Cod liver oil, or any other form of vitamin 
D m an oily medium, is contraindicated m view of the defective fat absorption 
Vitamin D should be given in a solid medium m the form of calaferol tablets, 50,000 
units daily In spite of large doses by mouth, the response is sometimes poor and 
10 000 units parenterally at longer intervals may then have to be given Over dosage 
can be guarded against by examining the unne with Sulkowitch’s reagent. 

Treatment of the ansmia must depend upon examination of the blood When it 
is hypochromic large doses of iron should be prescribed until the hemoglobin figure 
reaches normal This usually occurs with ferrous sulphate gr 6 three times a das 
MTicn the anemia is refractory a satisfactory response may be obtained by means of 
intravenous or intramuscular iron (see p 733) Alacrocytic usually responds 

to fohe aad 5 mg t d s by mouth In some patients it may have to be given intra- 




TROPICAL SPRUE 623 

muscularly, and m others cjanocobalamm or even crude liver mjecnons may be 
needed m addition Whatever the form of the aniemia. it is essential to remember 
the importance of adequate dosage For 1 t\eek in each month a prophylactic dose 
of %ntamin K or its denvaU%e should be given by mouth A suitable dose is 30 mg 
of menaphthone If hypoprothrombmxmia has alreadj led to hemorrhage the 
vitamin or its s>nthetic analogue should be administered by injection, double the 
above doses being used 

Orthopredic treatment includes sphntmg or even osteotomy to correct deformities, 
such as genu v’algum A cork sole may be necessarj , and k)*phosis may demand 
the use of a spinal jacket The pelvic deformity may necessitate Caesarean 
section 

Donalp Hunter 


TROPICAL SPRUE 

Sjnonyms — Cochin China Diarrhoea , Psilosis, Cej Ion Sore Mouth, etc. 

Definition — ^Tropical sprue is a disease of unknovm 'etiology involving the gastro- 
intestinal tract, characterised by defects in gastnc secretion and inabihty to absorb 
adequately fat, glucose, calcium and certam vitanuns Typically there is apyrexia, 
morning diarrhoea with bulk), pale, gaseous, fatt) stools, sore tongue, megalocytic 
anaemia, asthenia and unsung 

Etiology — ^The disease is mamly confined to the tropics and subtropics, being 
espeually common in parts of India (Bombay), China and Cochin China, also m 
Cejlon, Java the Federated Malay States, Puerto Rico and the West Indies where 
It wns first described by Htlhary m 1759 Adult Europeans and people of mixed 
European, blood living in endemic areas ate prone to the disease Except in Puerto 
Rico, the name populauon is rarely affected Both sexes are susceptible, but it 
rarely affects people under 20 jears of age A hot, damp climate, espeaally on the 
seaboard, favours its development, vihile certain bungalows enjoy an unsavoury 
reputation m this regard Various theones have been suggested to explam its stiology 
Some writers link up vitarmn B deSaency vnth dj-sfimcuon in the small intestine 
as revealed by radiological changes In sprue, as m a number of otlier diseases, a 
deficiency pattern has been described characterised by abnormal segmentaUon associ- 
ated with dimmished moulity and alteration in the outline of the mucosal folds It 
has been suggested that those changes are assoaated with degeneration of the cells 
m the m) entenc and submucosal plexuses (Golden) due to a defiaency in mcotinic 
acid and possible other components of the B complex 

That It IS not a primary defiaency disease is indicated by its frequent occurrence 
m the best fed Europeans in endemic centres such as Bombay, its almost complete 
absence from thousands of malnounshed pnsoners of w-ar in the Far East in whom 
defiaency diseases were very common, and its occasional onset years after leavmg 
an enderruc area Secondary defiaenaes may occur m tropical sprue but these are 
conditioned by derangement of intestmal absorption or the restricted diet imposed 
by the patient or his phj'siaan after the onset of the maladv There is endence that 
a failure of phosphorylation of fatty aads, glycerol and glucoae may be the immediate 
cause of malabsorption It has also been suggested that nboflavin and mcotmic aad 
may catalyse the process of phosphorylation, and that intestinal infection, dysentery 
or even radical changes of diet, might alter the intestmal flora which plays a part in 
the sjTiihesis of certam vntarmns (Leishman) 

The vaew that sprue is a conditioned or secondary defiaency dependent on lack 
of some factor or faaors which play an essential r6le in the chain of chemical reactions 
involved both m intestinal absorption of certain food constituents and m the produc- 
tion of liver prmaple has much in its favour The possibility that this may be 
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determined by a changed bacterial flora is an attractive hypothesis which, however, 
requires venfication . , , * r 

Pathology —Morbid anatomy —At necropsy the essential lesion consists ot an 
absence of fat, muscular wasting, a small heart general atrophy of toe viscera and 
alimentary tract consequent on malnutrition, a megaloblastic hyperplasia of the red 
marrow of variable intensity and atrophic changes in the tongue 

Most of the speafic histo pathological findings described in the intestine in sprue 
have been due to necrobiotic changes m a tropical climate, but m view of the work 
of Golden and others further investigation along these lines is necessary— especially 


in regard to the nerve plexuses , 

Clinical pathology — ^The amemia which is by no means invariably present the 
early stages, is megalocytic in type, resembling that seen in pernicious anaemia The 
Price Jones curve is also similar The colour index is usually 1 0 or higher rhe 

blood picture shows numerous megalocytca associated with anisocytosis and poikilo 
cytosis, and m the severer cases potychromasia, basophilic stippling and occasional 
normoblasts may be observed , megaloblasts are rare Hypochlorhydna or achlor- 
hydria 13 common, but 75 per cent of cases respond to histamine injection by an 
increase in HCl secretion The total fxcal fat is generally increased (30 to 70 per 
cent of the dried faices), but splitting is adequate The glucose tolerance test fre- 
q^ucnily shows a flat type of curve, or one presenung a retarded nse due to mal- 
absorption, while the blood calaum is decreased fur the same reason The blood 
bilirumn is rarely increased to the extent seen m peinicious ansmia Malabsorption 
of fat accounts for the excessively fatty stool, while fermentation of glucose within 
the lumen of the bowel, conseauent on defective absorption, underlies its acid and 
gaseous characteristics The pallor of the stool is due to the transformation of stereo 
oilm into colourless leucobihn and to excessive fat 

Symptoms —The incubation period is unknown, but patients have occasionally 
developed sprue within a few months of arriving m an endemic area Many years 
ago Rogers showed that hill diarrhcca in India sometimes passed into tropical sprue 
During the War of 1939-1945 epidemics of diarrhcca occurred m Burma m wmch a 
variable proportion of the affected troops were recorded as developing tropical sprue 
Some of these were undoubtedly genuine cases of classical sprue, others undoubtedly 
were not Often the onset is insidious with (1) loss of energy, dyspepsia and flatu- 
lence, (2) rapid loss of weight, (3) sore tonme or buccal aphthae , ( 4 ) diarrhcca or 
looseness of the bowels especially in the early morning It may be months before 
the typical bulky pale, acid, frothy stools reveal the true nature of the malady 
Apyrexia is the rule and frequently the temperature is subnormal Once seen, the 
fully developed picture of sprue makes an indelible impression. Such a patient is 
asthenic, emaciated, menully taaturn and often severely anamic , the skin is parched 
wnnUed and sometimes pigmented over the forehead and malar eminences while 
the nails are ridged and brittle , the tongue, which is invariably clean may be patchily 
inflamed, ulcerated and atrophic, while the thin abdominal panetes scantily protect 
the attenuated coils of gas distended bowel visible beneath Physical examination 
also often reveals a decrease in the area of the liver dullness this is partly attributable 
to atrophy and partly to intestinal distension. Hanuc murmurs may be heard over 
the heart which is small, while both systolic and diastolic blood pressure is lowered 
On questioning such a patient often complains of sore tongue and aphthous ulcers 
made worse by spiced and hot foods of charactenstic early morning stools and of 
abdominal distension and intcsunal flatulence generally most marked towards evening 
and often related to the carbohydrate intake Oedema of the feet, cramps and tetany* 
assoaated with Chvosteks and Trousseaus signs, may occasionally be observed 
Parasthcsiae are often complamed of and tendon reflexes, especially the knee-jerks, 
may be absent 

Complications-— Pyrexia should always arouse suspicion of some intcrcurrent m- 
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fecbon or complication, the commonest of which is a Bad coli infection of the unnarj 
tract Often this infection is unassoaated with fever, and in cases of advanced sprue 
the unne should be examined for pus cells and cultured for bacteria Unlike pernicious 
aniemia, subacute combmed degeneration of the cord is not encountered Neuntic 
features are not uncommon, tetany with hypocalcemia occurs m about 20 per cent 
of cases, and occasionally purpunc skm eruptions are seen Anal fissure and hiemor- 
rhoids may develop, while venous thrombosis, eczema and pneumoma are occasion- 
ally encountered Ulcers in the small mtestine have been noted in a few cases, and 
perforation of the bowel has been recorded 

Course. — Pnor to modem treatment tropical sprue generally proved to be a \erj 
chrome disease, shotving spontaneous remission and exacerbations, with a tendency 
to natural cure only if the patient left the tropics , the disease was often fatal, the 
causes of death being malnutrition, amsmia and intercurrent disease 

Diagnosis. — ^The w ell-established case presents little difficulty, but in the initial 
stages and in atj'pical cases considerable climcal experience may be required to make 
a diagnosis The differential diagnosis mdudes other causes of steatorrheea such as 
idiopathic steatonhma (non-tropical sprue), gastro-colic fistula, tuberculous ademtis, 
lymphadenoma involving the mesentenc glands, chrome pancreatitis and carcinoma 
of the pancreas Diseases like permetous anxmia, tropical macrocytic ansmia, gastnc 
caranoma and Addison’s disease may also need to be differentiated A careful 
clinical, biochemical and radiological investigation may be essential for the differential 
diagnosis of conditions simulating sprue 

Prognosis. — ^This largely depends on the co-operation of the patient and the 
institution of combined modem treatment o\er an adequate period of time In tlie 
absence of intercurrent disease or complications, patients correctly treated m England 
are almost invariably climcally cureef, and though a proportion of them mav re- 
lapse the response to subsequent treatments is equally satisfactory ; sooner or later 
radical cure is attamable except in the aged Unfortunately the same good prognosis 
cannot be given in the case or non-tropical sprue (idiopathic stcatorrhceal It is now 
generally permissible to let such patients return to the tropics provided they are 
otherwise healthy and have been free from symptoms for 6 months on a normal 
diet 

Treatment. — ^The essentials of treatment are (1) The institution of alimentary 
rest b} appropriate dietary measures and rest in bed , (2) the treatment of megalocytic 
anremia, (3) the remforcement of demonstrable deficienaes Both m the primary 
attack and during relapses these asthemc, poorly nourished patients must be put to bed 
for 5 to 8 weeks under conditions that ensure mental as well as physical rest, while m 
Europe warmth and the avoidance of chill are essential (1) Dietary — Many different 
diets have been ad>*ocatcd, the best known bemg Manson’s milk treatment and the 
red meat diet of Cantiie. The latter commenced with 2-o2 feeds of lean, minced, 
underdone steak, which were gradually mcreased until to 2 lb were taken daily 
As a result of observations on the daective absorption of fat and carbohydrate m 
this disease, Fairley mtroduced graded high protem, low fat, low carbohydrate diets, 
the rauos of the three fundamental foodstuffs bemg as 1 0 0 3 1 3 and the energy 
values vwrying from 600 to 3,000 caloncs Red meat is the best source of protein 
when a\*ailable, but the defatted dned milk powder (Spnilac) contains similar food 
ratios and gives very good results if used in correspondmglj graded amounts A 
ainialcscent high protein, high vitamin diet with fruit and vegetables is permitted 
m the fifth or sixth week, and subsequently the amount of fat and carbohydrate is 
gradually increased (2) Atuemia — The aniemia of sprue is megalocytic m type 
and almost invariably responds to adequate dosage of hier extract by mouth, pronded 
appropriate dietetic measures are simultaneously instituted Maximal reucuiocytosis 
occurs about the seventh to ninth day and the blood regenerates at a rate comparable 
to pemiaous anrania. Foi the first month dned extract, equiiwlcnt to 1 J lb of fresh 
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hver dailj , should bo given orally , ■"^second ‘he d””!' 

the eqmvW of 1 lb daily, and m the third month o J b In chrome m 
have repeatedly relapsed, a maintenance dose of J lb refractory 

for 3 to 6 months after the blood has been restored to normal ^„neranoti 

rasea are encountered m which reticulocytosis is submaximal and blood r g 
rde^ate Sere oral treatment mn be remforeed by “dcv^Is™ 

more crude Iner extracts such as Campolon (6 ml taly) m 

reports excellent results ivith the proteolysed liver ‘=’‘‘7? 'f„r 

intractable cases Spies and his colleagues hate used fohe acid “ fSloived 

liver therapy , a daily dose of 10 mg given oral y for 1 month is “dvisab! , t 
by a daily ^ose of 5 mg for some weeks Simultaneously a high P™''” , ' orfer 
hi administered to get the best results Blood transfusion is “"'y „ i„£r or 

to tide a gravely anaimic patient over the latent interval before a response 
fohe aad therapy is obtained The anaunia in tropiml sprue is 
chromic or hyperchromic, but in those rate cases where hypochromia is presen ^ 
complication should be suspected and iron therapy should be - j Oie 

hver extract Also whenever the hxmopoietic response is unsatistactop' ^ 

production of either red blood corpuscles or hemoglobin is not or 

satisfactory rate, careful investigation should be made for intercurrent . ^^5 

complications Vitamin Bu may be given successfully in some cases as a suu 
for folic acid or hver extracts It should be administered as an adjuvant to o 


Dw in tat, since calcium cannot be satisiacxoni> 
when there is' an excess of fat in the stools Vitamin D m the form of alcifcro 1 
also be prescribed Viumin should be given if there is evidence of , jn 

vitamin C if latent or overt scurvy be suspected Many of the defiaency lesio 
sprue are derived from deficienacs m the Bj group of vitamins 
(50 to 200 mg daily in divided oral or parenteral aoses for a week to a 
followed by a maintenance dose once or twice weekly) and nboflavme (3 to 0 S 
daily orally) are very effective in cleanng the lesions of the mouth and tongue 
administration of vitamins wdl not affect the gut absorption defects _gd 

regarded only as adjuvant treatment to the diet and liver therapy Como 
vitamin therapy may be given in the form of vanous propnetary mixtures, 
as a method of providing maintenance dosage subsequent to the use of indiw 
vitamins jg 

Bact coll infections of the urinary tract respond satisfactonly to sulphooanu 
therapy y. 

Once the sprue patient has regained his health he should continue with aw. 
balanced diet adequate in vitamins and protein, avoiding alcohol, nch, spiced ^ 
sugary foods and condiments Apenents should be taken with caution, and 
exercised to avoid chill and respiratory infection Sprue relapses may recur si 
many intervening years of perfect health 


HILL DIARRHCEA 

Definition — A peculiar form of gastrointestinal derangement occurring ^ 
Europeans living at lugh altitudes in India, Ceylon and elsewhere dunng the 0° 
season, charaaensed by dyspepuc symptoms, abdominal flatulence and the passa^, 
of pale-coloured or white, frothy, fluid stools early m the morning 

Etiology.— The condiuon was often reported from the Himalayan hiH stauoo 
of India during the rainy season, and the highlands of Ceylon, Europe and Soui 
Amenca. at elc\ation8 of 6,000 feet or over. Europeans of both sexes and all ag 
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are liable, and in some years the condition has affected a large portion of the hill 
population, as in the Simla epidemic of 1880 The cause has been attnbuted to 
bactenal contammation of ^^’ate^ wth resultmg infection of the boi>el, as well as to 
a phj’siologic^ breakdown of the gastro-intestmal system under conditions of low 
barometric pressure and high humidity Somewhat similar epidemics were reported 
from Burma during the War of 1939-1945 m which classical tropical sprue supervened 
in some instances, here altitude was not implicated and dietary deficiency and 
intestinal infection were regarded as possible retiological factors 

Pathology — Little is ^own either of the chnical pathology or morbid anatomy 
of the disease, the nature of \\hich will remam obscure until it has been adequately 
m\ estigated 

Symptoms — ^The sjmptoma are flatulence and abdominal distension associated 
with morning diarrhcea Defjecation is urgent and generally first occurs about Sam, 
subsequently the bowels ma} be opened four or five times before noon, after which 
the patient is comfortable The stools are copious, fluid, pale coloured or white, 
frothy and generally not objectionable m odour Often the condition is transient, 
but if It persists considerable loss of weight may ensue The stools are said to 
contain an excess of fatty aads, soaps, undigested food remnants and yeasts, 
while stercobilin as such is either decreased or absent These findmgs are similar 
to those encountered m tropical sprue, and in view of the marked abdoramal 
distension, mtestinal flatulence and gaseous nature of the stools, it would appear 
that there is defects e absorpuon of certain food elements — especially fat and 
glucose 

Prognosis — This is good The only danger is that the condition may develop 
mto sprue, and Rogers states that 20 per cent of his Calcutta cases commenced with 
hill diarrhosa 

Treatment — Until more is knoivn regarding the nature of the gastro-intestinal 
breakdown, treatment must remain empirical If mfeciit e m ongin sulphaguamdme 
or other sulphonamides might well be benefiaal On the other hand, if the gastro 
intestinal breakdowm is associated with defective alimentary secretion and absorption, 
bed rest a high protein diet such as Sprulac and hver extract or folic acid therapy 
would be advisable 

N Hamilton Fairley 


COLON NEUROSIS 

Synonyms — Colon Spasm , Muco Membranous Colic , Irntable Colon 

Intermittent painful spasm of parts of the colon is a common condition in nervous 
people Formerlj it was frequently assoaated with the passage of membranes of 
coagulated mucus but for no obvious reason this condition has become rare since 
1914 It was commonlj known as muco membranous colitis, but as endoscopic 
exammauon showed a healthy mucous membrane and the mucus contains no inflam- 
matory cells unless the patient has been mjudiaously treated wath imtating purgatn es 
or douches muco membranous colic is a more appropriate name In rare cases of 
allergic ongin large numbers of eosinophil cells, sometimes with red blood corpuscles, 
arc present m the mucus 

Etiology — Colon spasm occurs, espeaally in nervous mdmduals, m times of 
anxictv It IS a ps) chosomatic disorder, being pnmanlj an exaggeration of normal 
function w ith colon motility becoming disordered and inco ordinated and the mucus 
secretion increased It is slightly more frequent m women than in men and is 
cspeciallj found in sedentary rather than manual workers, it occurs parucularly 
amongst those who have a hard struggle in life to roamtam their posiuons or responsi- 
bilities Colon spasm is aggravated b> unsuitable food, imtatmg purgatives, over- 
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smoking and m some rases by allergic, endoenne or reflex organic causes suck aS 

cholecystitis or appendicitis . u i . .l,e nniro 

In all cases the underlying mechanism is an undue irntability ol the nemo 
muscular mechanism of the colon mainly brought about by psychological causs, 
particularly fears, and is one manifestauon of an anxiety state Previous organic 
colon disease, such as bacillary or amtebic dysentery, may also markedly predisp 
to colon spasm , , 

Symptoms —In some cases the patient suffers continuously from abdonunaj 
discomfort In others definite attacks, which are often emotional in 
at intervals of weeks or months The pam is situated most frequenUy in the 
flank and iliac fossa, and just above the pubes At the same time 
and ihac colon are often tender and can be felt as a contracted cotd, in vhich scyoa 
can sometimes be distinguished Less frequently there is pain and tenderness 
the cjecum and ascending colon, which are felt to be more firmly contracted than 
usual, the condition may then closely simulate appendicitis, but no improve- 
m'-nt follows appendicectomy The passage of fxces sometimes gives temporary 
relief 

The constipation present in the intervals becomes much more severe 
attack Tlie stools consist of hard, small scybala, which are occasionally moulde 
into flat pieces as a result of anal spasm In muco membranous colic the muems is 
passed as very thm membranous shreds, which may form long tubular casts of the 
colon which are sometimes rolled into a ball The mucus may be transparent or 
opaque or grey-white The membranes may be passed alone or with scybaJa the 
passage often relieving the pam They are sometimes mistaken for shreds of mucous 
membrane or tape-worms 

Various symptoms resulting from the assoaated neurosis are generally present 
and the patient tends to become depressed and hypochondriacal 

Intestinal sand, formed of brown granules, irregular in shape and never crystalline 
composed of calcium soaps of palmitic and steanc acid and calcium phosphate, is 
occasionally passed, most frequently in association with mucous casts It must be 
distinguished from fragments of wood cells passed after eating excess of pears or 
bananas 

Diagnosis — It is very important to exclude the spasm which results from organic 
diseases such as ulcerative colitis, diverticulitis and caranoma before diagnosing ^ 
colon neurosis A rectal and proctoscopic examination should always be made to 
exclude local conditions, such as fissure, hxmorrhoids or rectal polypi 

A barium meal usually shows no bowel stasis and a normal intestinal passage 
except for a streak like shadow m the descending and sigmoid colon due to 
spasm 

Treatment.— Treatment should primarily be directed to dealing with the under 
King nervous condition by means of simple psychotherapy The patient should be 
discouraged from examining his stools Aperients should be avoided, as they tend 
to aggravate the spasm, but the stools should be kept sufficiently soft by means ol 
vegetable munlages or paraffin (sec p 608) Smoking should be restricted and » 
it has been excessive, should be entirely prohibited A full diet should be given* 
excluding only the coarser forms of roughage”, and care must be taken not to 
restrict too readily items of food which the patient believes she is unable to digest 

Treatment by colon lavage should only be ordered at the start of treatment ano 
then only with considerable care it makes the patient too bowel conscious and 
upsets its normal rhythm Most of the mucus it brings away is what has been secreted 
as a protective action of the mucous membrane 

The use of bowel antiseptics is not indicated, and the search for any special 
food sensitisation is only rarely successful, both skin tesu and food climmauon dicW 
proving disappointing 
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PAROXYSMAL PROCTALGIA (Proctalgia Fucax) 

The term paroxj’smal proctalgia which, as pointed out bj R}le, is preferable to 
proctalgia fugax is gi\en to a condition in which short attacks of \er\ se\ere pam 
occur m the rectum wTthout demonstrable cause 

Etiology — ^The condition occurs most frequentlj in men, particularly doctors, 
and more often in sedentary than in manual workers Attacks are specially apt to 
aime on at night and during penods of worrj, hard mental work or fatigue rhe\ 
are often associated with migrame and nervous colon disorders, but are unrelated to 
hemorrhoids, fissures, polyps or anj other organic disease of the rectum or anus 
The condition is almost certainly a violent cramp of the muscles around the rectum 
or of the rectal muscle itself, and most often begins after the age of 30 It should 
be regarded as a mamfestation of a vasceral neurosis but maj occur, like cramps in 
other muscles of the bodj, without proved psychological cause, when it maj possiblj 
be due to unrecognised biochemical changes 

Symptoms — The patient wakes wath severe pain in the rectum which rapidly 
reaches an intense climax and continues for 5 to 10 minutes, during which the sufferer 
sweats and groans m vaolent agon) There is no diarrhcea or vomiUng, and nothing 
abnormal can be found on rectal examination All in\ estigations prove completely 
negative, including sigmoidoscopy and radiological examination 

Treatment — The mam essential m treatment is the diagnosis, since patients 
often believe that some senous disease is present In the attack firm upward pressure 
on the sphincter am was recommended by R>le, or the mjection into the rectum of 
cold water or air may often be successful Am)l nitnte is ineffective, and morphine 
18 to be avoided if possible Measures towards relief of the patient’s fatigue or anxiet) 
and general health are important, and over straining at stool or intense physical 
exercise with much sw eating and salt depnv'ation are to be av oided 


INTESTINAL CARBOHYDRATE DYSPEPSIA 

Definition — Intestinal carboh)drate dyspepsia is a condition m which discomfort 
results from the presence of excess gas m the colon, owing to the fermentation of 
carboh) drates which have escaped digestion in the small mlestmes 

.Etiology — ^Under normal conditions starch is digested by the ptjalin of the 
saliva and the amjlopsin of the pancreatic juice The ptj'alm is the less important, 
as it IS rapidlv destroyed by the first trace of free hydrochloric acid with which it 
comes into contact in the stomach Normally starch is completely digested in the 
upper part of the small intestine so that very little reaches the terminal ileum and 
none reaches the cacum ^Mien the rate of passage through the small intestine is 
excessive, there is time for free starch to be digested, but the starch in intact cells 
reaches the terminal ileum and caecum unaltered Here the amylopsin penetrates 
Ae cells, and the sugars pass into the surrounding media, w here they are attacked 
by battena, which are present m very large numbers, and undergo fermentation 
before there is time for much absorption to take place The symptoms of intestinal 
carbohydrMe dy'spepsia are caused by the carbon dioxide and acetic and butync acids 
produced by this fermentation In some cases there is a history of food poisoning 
or of some intestinal infection which has caused enteritis The latter may still be 
present, but more commonly it has given place to a functional irritability of the small 
intestine, which results in excessive motor activity In other cases an obvaous or 
repressed emotional cause has given nse to the initiil intestinal hurry 

Symptoms — The cliief symptom of intestinal carbohydrate dyspepsia is a wide 
spread feeling of discomfort and fullness in the lower part of the abdomen, caused 
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by distension of the colon w ith gas Gas m the terminal ileum may cause pam round 
the umbilicus Dunng the diy gas often collects m the splenic flexure, 
the highest point in the colon the discomfort produced in this way may be mistaxen 
by the patient for gastric flatulence, and aerophagy often results from his ^^rtempt 
to relieve himself by belching Dunng the night the gas passes to the rectum u hicn 


IS tlien as 1 igh as any other part of the colon , consequently the greater part is passea 
dunng the night and on t\ ahmg in the morning The discomfort is generally increase 
by meals as a result of exaggeration of the gastro colic reflex It is often grwt^ 
during the night, and is a common cause of insomnia The excess of gas 
borborygmi, the noise of which may itself be enough to keep a patient awake ^ ^ 
distension of the bow el caused by the gas and the irritation of the mucous membran 
by the organic acids may cause spasm , the patient then complains of acute pain 
Exccssn e quantities of odourless flatus arc passed, and some relief is always felt alter 


Its escape . 

The abnormally rapid passage of the chyme through the small intestine wn d 
demonstrated radiographicallj , c%en when the irritation of the colon is insufnaent 
to cause any diarrhaa and the radiograph shows no change m the normal rate o 
passage through the colon Excess of gas can be seen to be present in the colon and 
terminal ileum In 8c%ere cases attacks of mild diarrhcca are common, much gas 
being al\\a>8 passed witii the stools, which arc acid and have an unpleasant sour, bu 
not putrefacinc odour \ cry acid stools mav gi\e nse to a buminc sensation in 
anal canal Tlic diarrhctic stools contain an obvious excess of undigested vegetable 
matter, and bubbles of gas may continue to form as a result of fermentation oi 
undigested starch ^ 

A fresh stool should be examined whilst the patient js on his usual diet. *h« 
microscope reveals the presence of large numbers of starch granules, which are stiu 
within their cellulose envelopes and slam blue with lodme Few or none are present 
in normal farces In contrast with the stools in pancreatic deficiency there is no 
excess of fat or striated muscle fibres The normal enterococci of the colon are pres®*'* 
in considerable excess but tlie number of Bact eoh is not increased and no pathogenic 
organisms are found On gi'ing a starch free diet the excess of enterococci rapidly 
disappears bcinc not a cause of the condition, but the result of the excellent culture 
medium afTorded by the excess of carbohydrates present If a small quantity of fr^“ 
farces IS mixed with water and incubated for 24 hours, much odourless gas is ciohcd 
and can be collected, the farces becoming very aod No gas is evolved from norni^ 
stools If the examination of a stool is delayed for 6 hours or more aU undigested 
starch may liave disappeared and no further gas is evolved on incubation In 
much less common putrefactnc diarrhcca which is caused by insufficient digestion 
of meat a smaller quantity of foul gas is evolved and the faces become strongly 
alkaline 


Treatment. — All root v^ctabJes (potatoes, carrots, onions, beetroot, artichokes^ 
parsnips) green peas and lentils, bananas nee, tapioca and sago and pomdge arc 
prohibited Bread, toast and biscuits, and puddings containing starch are allowed 
in small quantities, and there is no need to restrict tlic intake of sugar If diarrhcca « 
present, il is necessary at first to exdude all vegetables and fruit, whether txwked oT 
raw \Sithin a week the excess of enterococci disappears from the stools, which no 
longer ferment on incubation It may be necessary to avoid potatoes and other root 
\cgctahlcs for a considerable penod and someumes permanently 

If a diastaUc ferment of vegeuble ongin » taken with each meal, less restriction 
in diet IS required as in contrast with the amylopsm of pancreatic preparations il ** 
very slowly destroyed by the gasme juice so that more digestion of starch can occur 
m the stomach It helps particularly m the digesuon of prepared starch, and allows 
more bread to be taken than would otherwise be possmlc It js mudi better to 
prevent the production of gas than to try to provide for its absorption by 
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substances as charcoal, but a sedative such as phenobarbitone, Vihich helps to slow 
down intestinal hurrj may be of assistance in a dose of gr. i two or three times a 
day 


ORGANIC DISEASES OF THE INTESTINES 

ENTERITIS 
ACUTE ENTERITIS 

Acute ententis forms part of the picture in most cases of acute food poisoning 
(see page 119) Acute gastritis may be present alone when lomiting is severe , more 
commonly gastro-ententis occurs with diarrhoea with or without vomiting The 
poison is generally so diluted when the colon is reached and its evacuation is so rapid 
that the colon escapes and gastro-entero-colitis is con'^cquently less frequent Acute 
ententis mav also accompany the gastntis of acute infections, such as influenza, and 
occurs in such conditions as unetma, as well as from the use of many drugs and 
chemical imtants 


CHRONIC ENTERITIS 

Chronic ententis is a common sequel of acute gastro-ententis caused by food 
poisoning and acute infections It may follow infestation with worms, especial!} 
tapeworms It is frequently caused by indigestible food, espeaall} among people 
who like excess of “ roughage ” in the mistaken belief that it is good for their health 
The small intestines are sometimes imtated by food which reaches them without 
undergoing the normal prepanuon in the stomach in achlorh}dna, and after gastro- 
enterosiom} and partial gastrectomy. Chrome ententis is frequentlj caused b} imta- 
tion produced by the habitual use of apenents, psyllium seeds and drugs such as 
iron and arsenic The loss of the antiseptic aad bamer of the gastnc juice m achlor- 
h)dna maj lead to infection of the small intestines by swallowed bactena when oral 
and naso-pharyngeal sepsis is present Lastly, the stasis which results from cliromc 
small intestine obstruction leads to a great increase m bactenal activity with the pro- 
duction of chemical imtants which cause severe ententis This explams why diarrhcEa 
is commonl) present mstead of constipation m chronic obstruction of the small 
intestine 

As the chief s}Tnptom of ententis is diarrheen, the diagnosis and treatment of 
which are considered on pp 611, 613, it is unnecessary to give a separate descnption 
here, but see Tuberculous Ententis and Typhoid Fev er. 


REGIONAL ILEITIS 
Synonym. — Crohn’s Disease 

Etiology. — Regional ileitis is by no means rare. It occurs between the ages of 
4 and 40 and is most common in voune adults Males are more often affected than 
females • ■ 

Morbid Anatomy. — The terminal part of the ileum is generally first involved 
The disease rnay s pread into the cas cum.jmd any part ^ the smal Lintestiy and colon 
may be attacked, sometimes with segments of healthy bow el interv emnSJThe mucous 
membrane is inflamed and eventusdly ulceiates, and all the coats of me affected seg- 
ment become thick, adematous and rigid Activ e inflammation is follovi cd b} 
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fibrosis, and the lumen of the ngid bowel becomes 
The mesentery is thickened and the lymphatic glands 
of the bowel adhere together and fistulae form betwee 
on the surface of the abdomen Microscopic^ acute, subacute and chrome inttara 
mation is found u ith giant cells, so that the appearance closely simulates tuberculosis, 
with which It was frequently confused in the past But tubercle bacilli are ne\ r 
found in the uall or lumen of the bowel, and animals inoculated with the tissue never 
develop tuberculosis The condition is probably infective, but little is known as o 
the nature of the infection 

Symptoms — ^The symptoms are those of progressive small intestine obstruction 
The patient complains of attacks of colicky pam of gradually increasing sev^ty an 
frequence round the umbilicus and in the nght lower quadrant of the abdomen, 
the whole of which is distended with gas The attacks may be associated 
watery diarrhcea and occasional vomiting, but constipation is often present m the 
intervals 1 he stools contain occult blood, and when they are loose, shreds of mucus 
are present , . 

The affected segment of the ileum may form a sausage shaped tumour, wnicn 
can be felt in the right ihac fossa One or more dstula: may open in the right lower 
quadrant of the abdomen or occasionally below Poupart’s ligament and a fistula m ano 
may develop . 

Some pyrexia with slight polymorphonuclear leucocytosis is often present. 
a time anorexia develops, and the patient loses weight and becomes aniemic 
sionally, general sjmptoms such as lassitude and loss of weight may precede the 
intestinal sjmptoms by some months Clubbing of the fingers may occur 
the condition involves the jeiunum severe mal absorption effects follow with marKcd 
steatorrheea, producing a clinical picture closely resembling that of non-tropical 


progressively more narrowed 
are enlarged J Adjacent parts 
n them and occasionally open 


sprue 

Radiographic examination should be made hourly from 1 to 6 hours 8^**^,*5 
opaoue meal In addition to the evidence of small intestine obstruction afforded 
by the presence of loops of dilated bowel containing fluid and gas, filling defects lO 
the terminal ileum and sometimes m the cecum may be seen Most characteristic 
IS the “stnng sign ’—a thin, irregular linear shadow passing from dilated coil^ 
ileum through the filling defect to the csecum A b-ttcr view of the terminal deum 
IS sometimes obtained after a banum enema, which runs through the incompetent 
i!eo excal sphincter 

Diagnosis —Pain m the nght lower quadrant of the abdomen associated vith 
distension, local tenderness and possibly a tumour and pyrexia should always raise 
a suspicion of regional ilcitis in addition to subacute appendicitis, ilco cxcal tuber 
culosis, carcinoma and, v\hen fistula: are present, actinomycosis 

Treatment —The affected segment of bowel should be exased Simple short 
circuiling is insufiicient, as the disease tends to spread m both direcuons if it is not 
eradiated, it may, however be the only course possible when there is extensive 
lymphatic involvement at the base of the ro«cnlery or as a preliminary operation 
when fistula: arc present The end results arc improved if the short circuited bowel 
18 excluded by cutting across its proximal end Unfortunately recurrence is not 
infrequent even after large scale resections 


INTESTINAL LIPODYSTROPHY (WHIPPLE’S DISEASE) 
Synonym — Lipopliagia Granulomatosis 

1 bis rare disease was first desenbed hy YVhippJe m 1907 It is thought to belong 
to the group of collagen diseases, and the mam pathological changes are found m 
the submucosal layer of the jejunum and ileum Here, and in neighbouring lymp^ 
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glands, large mononuclear cells are found with a peculiar foamy cytoplasm , a chylous 
ascites may sometimes occur The disease occurs in men usually between the 
ages of 40 and 60, and in the cases described has pro\ed fatal m almost every 
instance , . , , , , i 

The main s^Tnptoms are loss of weight, and a fatty diarrhcea with abdommal 
pain, ansmia and often pigmentation and cedema Arthritis occurs m more than 
half the cases 

Little IS knowm of the causation and treatment of this disease, but reports suggest 
that some improvement may follow tlic use of cortisone 


COLITIS 

Inflammation of the colon may be general or localised to one segment Thus 
inflammation of the c«cum (typhlitis), oecum and ascending colon, pelvic colon, 
rectum (proctitis), or pelvic colon and tectum (peba-rectal colitis) may occur alone, 
but except m the case of the two last, localisation is rarelj absolute 

Although enteritis frequently causes secondary cohtis, the reverse is also not ^ ery 
rare, even though the ileo csecal sphincter usuaUj prevents the spread of mfection 
from the cjecum to the ileum 

The inflammation is generally limited to the mucous membrane and submucous 
tissue, but It occasionally in\ olves the deeper tissues and may spread to the peritoneum 
(pencohtis) The mflammation may be catarrhal or ulcerative, and chronic or acute 
The term mucous coUtis should be abandoned, as mucus is passed in all forms of 
cohtis , moreover, most cases so diamosed are not suffering from colitis at all, the 
excess of mucus being the response of the mucous membrane of the normal inte&tines 
to irritation by purgatives or of that of the pelvic colon and rectum to irritation by 
scybala, or to an anxiety state, as previously described (p 627) 

ACUTE CATARRHAL COLITIS 

Etiology — Acute catarrhal cohtis occurs most frequently as a result of food 
poisoning, either alone or associated with acute gastritis and ententis It may also 
DC a sjTnptom of speafic fevers and vanous toxaemias, especially unemia 

Symptoms — ^The chief symptom is diarrhcea, the stools being frequent, fluid 
and offensive, they contam mucus, sometimes traces of blood, but no excess of 
food residue unless the small intestine is simultaneously affected Abdominal dis- 
comfort is present, and paroxysms of cohdcy pain arc frequent In severe cases there 
may be well marked general symptoms with a high temperature and a rapid pulse 
As a rule the condition rapidlj improves, but it may develop into chronic colitis 
Treatment — ^The treatment is the same as that for Acute Diarrhoea (p 613) 

CHRONIC CATARRHAL COLITIS 
TEtiology — ^The most common cause of chronic catarrhal colitis is tlie habitual 
use of purgatives, which are frecjuenily taken even m the absence of constipation 
Infection of the bowels with pathogenic organisms, introduced m the food or water 
or possibly coming from some septic focus in the mouth pharynx or appendix, may 
cause chronic catarrhal colitis, which may also be the sequel of the cohtis of some 
specific infection, such as amcebic or baallaiy d)’senteiy 

Symptoms — Diffuse discomfort and a sensation of fullness are commonlj present 
m the lower part of the abdomen Slight attacks of colic may occur, but m many 
cases there is no actual pain The abdomen is often somewhat distended and tender 
The discomfort is generally worse after meals and is relieved if the bowels are well 
opened In infective cases and those followung an attack of acute colitis, diarrhtra 
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scautnlly the uetormed, clear mucns passed with hard 1 KB m 

‘'''TreLTm1nl'-mrdmErb”e\o^^^^^ 

‘rha“ranVSll?rl"rpi^^^^^^^ -t^: the add.t.e„. If diarrhcra 

persists of codeine 

ULCEUA.T1VC COLITIS 

Dcfimtion —Ulcerative colitis is a severe mnammatory “/j^^nMitu- 

of the colon, characterised by rccul discharge of blood, ^ ^“’'jostration and 

tional disturbances such as fever, secondary anannia, dehydration, pros 
loss of weight • 


'AoliCT'— UlMtsh't y°""S pwp'ti "'°"„*s“'ihv^'over' 

cases beginning below the ace of 30 It occurs particufaily in very 

conscientious, and ernotJyim™^ 


jais. ana nas unuwufuew.^ - - 

la7gc“ps!3oc!BrbaTgrou^ T“Tb A Ts'to ran Xg ““f" 

cmotiinll shoch can quite often be elicited, and the disease tends “ ‘‘’"fbations 
with periods of freedom and relapse very similar to that of peptic ulcer LMKro 
often follow a time of anxiety or emotional disturbance, and 
stimuli can be «honn to cause mucosal congestion and muscular «n ^ 

In one type of case, usually beginning m older people, a long histonr o» con®iip 
and abuse of laxatives precedes the onset of ulcerative colitis In others the con ^ ^ 
undoubtedly supervenes as a form of chronic diarrhcea after an attack oi p« 
baallary d>8cnlcry Baaenological examination of the stools has hitherto ^ 

identify any specific organisms as a cause of ulcerative colitis, though yye 

streptococcal and parcntenc organisms have all at one time been regarded as cau 
agents , no good cMdcncc incnmmating a virus infection has yet been 
In rare cases an appearance similar to ulcerative colitis results from 
the mucus then usually conuins many eosinophil cells and little or no pus » lU 
deficiency from injudicious dieting over prolonged periods may aggravate the co 
but It IS never the nnmary cause ,, a fever 

Symptoms, — i he onset is sometimes acute with severe diarrhcea ano ^ 
More commonly it is subacute and insidious, the first symptom noticed h«»f’8 
passage of blood and mucus, with or without diarrhcea Even m cases which ®PP ^ 
to begin acutely a histoiy can often be obtained of slight intestinal irrcgubrity 
the occasional passage of mucus or blood for many months or even years before 

onset of severe symptoms ,«f which 

Dnrrhcra is aln ays present , there may be as manv as twenty stools, most oi w * 
are quite small in the day Blood, pus and mucus arc p,.»sed, with semi fluid J* . 
and also alone In quiescent periods they may appear to be absent, but mieroscop 
examination of the stools shows that tins is not the case Blood may be 
larcc quaniuics by itself, but it is generally mixed more or less inumately 
mucus and pus It is bnght red and the stools arc never black and tarry as are s 
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with gastric and duodenal ulcer. It is mostly iluid, but small clots are often present 
The mucus is clear, or opaque owing to the presence of pus , membran^ are never 
passed. In most cases small collections of pus are easilj recognised with the naked 
eye m addition to that mixed with the mucus and unformed fasces 

Abdommal discomfort is often, but not always, present. Any severe pam is rare 
except immediately before defecation, when cohc may occur; this disappears as 
soon as the bowels are opened, espeaally if flatus is passed Tenesmus is unusual 
and occurs only if the anal canal is invohed. The abdomen is often retracted. In 
acute cases and acute exacerbations, however, it may be distended, a sign of some 
gravity. Tenderness is often completely absent, even m severe cases, but pressure 
over the colon, espeaally m the left iliac fossa, may cause discomfort. When the 
tenderness is considerable, the mflammation has generally spread to the peritoneum 
and local pentomtis is present A moderate degree of muscular ngidity is often found 
m sev ere cases, especi^Iy if there is any local pentomtis 

In acute cases, and m acute exacerbations of more chrome cases, irregular fever 
IS generally present. Apart from this, the patient has generally a good appetite The 
constant charrhcea leads to progressive emaaation and weakness; but m mild cases 
the patient may feel so well that he is unwiUmg to undergo treatment in bed The 
loss of blood leads to secondary anaemia, which may be severe , the hemoglobin is 
often only 50 per cent of normal, and may fall to 20 per cent In such cases oedema 
of the anldes and asates may dev elop as a result of hypoprotememia 

Complications. — In the course of healing, stnetures, which may be multiple 
and of considerable length, may develop, especially m of long standing The 
symptoms do not alter with the development of me stnetures, as the stools arc so 
soft that they pass without difficulty through the narrowed bowel A narrowing can 
sometimes be reco^ised with the sigmoidoscope, but the exact degree and lot^sa- 
tion can only be discovered with the aid of the radiogram A stnetute does not 
require surgery unless it causes suffiaent stasis to be recognised with an opaque meal 
as well as with an enema Radiography also gives an indication of the extent of colon 
involved, as the normal “ haustration ” produced by the constant activity of the 
rausculans mucosie disappears when it is paralysed by mflammation spreading from 
the mucous membrane to the submucous tissue In the majority of early cases the 
distal half of the colon or the pelvic colon and rectum are alone affected In addition 
to the absence of haustration the normal mucosal relief pattern is lost and the outime 
of the narrow tubular colon may be made ragged by the craters of multiple ulcers 
A barium enema must be given with care during an acute phase of the disease, 
and the rubber tube should be soft and introduced not more than 2 m from the 
anus m order to av oid damagmg the inflamed rectal mucosa Healing may aUo be 
assoaated with the development of multiple small poly^u from tags of inflamed 
mucous membrane They may closely resemble adenomatous poly’pi to the naked 
eye, but it is doubtful whether true adenomata ever develop from them They may, 
however, undergo malignant degeneration, and secondary caronoma develops m 
some 5 to 8 per cent ol all cases of chronic ulcerativ e cohtis 

J^ncml pentomtis is a v cry rare complication, and may be caused cither b\ 
perforation or direct spread of mfection through the wall of the colon Localised 
abscesses are also unusual, but may give rise to multiple fistulai-in-ano if thev occur 
m the pcnanal region ' ' 

Non-suppurau v e multiple artha tis may develop, as it docs m baallary dysentery. 
Clubbing oT^e fingcre rnay occur 

Diagnosis — The association of blood in the «smDlR with pus and mucus mdicates 
the presence of an ulcerative lesion in the colon, or of a growth of the oelvac colon 
orrecuim.. The latter can usually be excluded by rert^i nnH nhdominal palpation, 
anH^by th e sigmoidoscope Even if the growth is too high to be reached by the 
instrument, us presence is rendered very probable when accessible part of the 
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colon appears normal, and blood, mucus and pus are seen coming from above 
instrument should be passed with care under visual guidance and wtnout 


instrument snouia ue passcu uuuci »u.ua, , 

inflation , no anastheuc is required and no force should be used ** ^hwe 


innauon, no auaa>iucuv. *3 — - 

difficulty or pain in carrying out the imestigation it should be abanaoneu 
♦iWrati^ p the mucous membrane is bnght red, thick a nd sometimes granuta 

It bleeds very readily when touched, and sm^l submucous haemorrha^ are ire- 
quently seen Its surface is coiered with blood stained, purulent mucus, wme 0 
which should be remoied on a stenie swab for bacteriological and cytolo^cal 
inauon Superficial ulcers are invambly present, but in early cases thej maj 
so small that they are difficult to recognise wnthout a magnifying ejepiece 
they are large, and are sometimes so extensite that only small islets of mucous 
brane are left, which may feel like small, fiat polypi on rectal examination, tre noo 
of the confluent ulcers being mistaken for the surface of the mucous memwat>c 
The ulcers are always superficial, wth irregular edges , the thick raucous 
maj be undermined The floor of the ulcers appears greyish-yellow when the bloou 
and mucus are wiped from their surface 


If the patient has been in the East the possibility nf amn-hic dysentery should be / 
considered, though the absence of sudi a history docs not exclude it, as cases ma) 
occur in people vho have ne\cr been out of England The endoscopic appearand 
is so distinct that a definite diagnosis can usually be made from this alone Smali. 
round, red elevations are seen on the othcn\nse normal lookmg mucous membrane, 
corresponding with the collection of broken-down material in the submucous tissue 
causcQ by the invasion of Entamceba htsiolytua In the centre of each elevation is * 
depressed yellowuh ulcer, where the submuoius abscess has broken through the 
mucous membrane . 

Other conditions which may give nse to difficulty m diagnosis are mtesti >i3k 
tuberculosis (q v ), t he hamorrhagte blood diseases, o r a foreign ^^oHv m thej ecP^Q 
Prognosis — Ver^cuie uiccmuw colitis may cause death in a few weeks 
commonly, it becomes chroruc with periodic acute exacerbauons, and thus appro®* 
mates to the ordinary form of ulcerative colitis, m which the onset is insidious and 
the course tcry prolonged In a few cases complete and lastmg recovery occurs 
The mortality of all cases is between 10 and 15 per cent. Death is generally the resultot 
exhausuon from prolonged darrhma, anauraa caused by constant bleeding, and 

The commonest cause of relapse is anxiety, which may be either prolonged of 
acute, when the return of severe symptoms may be quite sudden Relapses mav 
aUo ocair with acute infccUons, especially tonsillitis, and with food poisoning, dietetic 
mdiscTclions, exposure to cold and damp, and fatigue from mental or physical oicf- 


Trealmcnt (o) GrjfERAL —The most important factors in the successful treat- 
ment of uiccratnc colius are confidence, pauence and perseicrance on the part ol 
both doctor and patient E\en in early casts several weeks of strict treatment are 
generally required, and m chronic and late cases t cry much longer periods, up « 
many monilxs, may be necessary The patient should be kept at rest in bed as long 
as there is pyrexia and whilst tlicrc is much diarrhcea, but fresh air and some form of 
occupauonal therapy arc most important during this tune A warm bath once a 
day may be allowed except during the most acute phase 

(5) rsTcuoniEH-trY — Atienuon must be paid to the emouonal make up of th® 
pauent and dramauc improvement may follow the physicun’s simple reassurance, 
encouragement and explanation of the psychological problems which ma\ be affect' 
mg the case kciy much more specialised and prolonged psychological treatment 
has also been widely adincate^m cariy cases, espeaally by Amcncan writers Af^ny 
remarkable rccoxcncs m ulccrame colitis hate undoubtedly been due to suggestion 
and tlic enthusiasm of the physicaan in aome particular forrn of remedy 

(f) Dirr— Too hrmted a diet results not only m loss of weight and strength. 
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but the food may contam insuffiaent uon to rompensate for the loss of blood in the 
stools <*0 that microcj tic anosmia de^elops The an-emia malnutnUon, and particu 
lari) deficiency m tntamins aggratate the colitis, and may lead to senous cutaneous 
and other comphcations, all of which respond rapidlj to a change to a more liberal 
diet Patients with ulcerame colitis often hate quite a good appetite, and there is 
no reason for limiting their allowance of meat and other foods contaixung no m 
digestible residue Indeed a high calorie and high protein diet is adtnsable, and extra 
vitamins particularly ascorbic acid, 100 mg daily, and the B complex, especially 
mcotmic acid 150 mg daily, should be ordered Fniit is best given in the form of 
juice and strained purees, and green vegetables as purees Marmite is a valuable 
addiUon Nuts pips and foods wath a hard residue should be avoided 

(dj Local Treatment to the Colon — Colon lavaige is little used and rectal 
mjection of pemcillm or sulphonamide drugs have on the whole proved disappointing 
and less successful than when given sjstemically, the host of other antiseptic solu 
tions that have at different times been advocated have probably only a mechanical 
effect in washmg away bowel debns Anj large rectal wash out is hkely to cause 
senous discomfort or even danger 

(e) The Sulphonamide drugs have on the whole given disappointmg results but 
a couree of succinjlsulphathiazolc, 24 g a day for 5 days or phthalylsulphathiazole, 
12 g daily for 5 davs, each given at 3 hourly intervals is sometimes followed by a 
bnlliant result 

Pcntnlhn has been used m a number of cases and is worthy of tnal Approxi- 
mately one third of the cases may be expected to benefit temporanly, the effect 
probably being largely Uirough relief of secondary streptococcal and other infection 
Penicillin should be given intramuscularly m a dosage of not less than 500 000 units 
twice dail) for 5 to 7 daj-s , rectal injection of a similar quantity once a day dissolved 
in 5 oz of saline may be combined with systemic admimstration Chlortetrae^chne 
ea d other antibioUes may sometimes be of help but more often prov e disappointmg 

(/) Cortisone and corticotrophn have been the subject of extensive therapeutic 
tnals and m primary attacks 200 to 300 mg of cortisone daily for 3 to 6 weels has 
giv en excellent results in about half llie cases treated 

{^) Blood Transfusion — Most patients with ulcerative colitis are anasmic. If 
this IS marked a large transfusion of 3 or 4 pints given slowly by drip is advisable 
In less severe cases smaller and repeated transfusions are ver* VTiluable and not only 
improv e the patient s general condition but often seem to hasten healing of the colon 
It may be worth advismg a blood transfusion in cases m which the anemia is slight 
or even absent altogether Iron in the form of fern et anunomum atrate, gr 30 
four times a da), may be given even m acute cases 

The improv cments reported following the use of vaccines bactenophage mtestinal 
mucosal extracts thiouracd folic aad and numerous other substances ha\ e probably 
been mainl) due to spontaneous remissions, perhaps partly as a result of the doctor s 
own enthusiasm 

(/i) Symptomatic Treatment — ^Whenthe diarrhcea is severe tlie patient is likely 
to become exhausted by want of sleep A dose of codeine sufficient to keep the bowels 
from acting more than once in the night should be given at 10 p m and a smaller 
dose before meals two or three times a da) A barbiturate such as phenobarbitone 
gr 2 or 3 maj also be safel) used at night but opium ma) be essenUal and should 
be administered as the tmet opii nun 10 to 20 in a bismuth mixture Injections 
of morphine should be avoided if possible Pain » not a common complaint in 
ulccrauve colitis though severe colic due to distension of the bowel wath gas ma) 
occur shortlj before the bowels act A Duxture containing belladonna min a to 20 
with tr chlorofonru ct morphma; Co mm 5 and kaolin half an ounce as required 
ma) relieve these attacks, and the dose of belladonna may be increased unul the 
mouth begins to become uncomfortabl) dry 



638 DISEASES OF THE DIGESTIVE SYSTEM ^ 

(.-) AiTEE.TEEAT.,HlNT.-The dsDger o t *Sdy 

tinued until sigmoidoscopy shows no mfiammation, even n y p pharyngeal 

fol som= Jeks, Associated contooD^, such as au^ 
infertions and anal comphcaUons, must be treated, , J.^no. Cold and 

sore throat or the devebpment of permanently on a low 

rhiU are oarttcularly to be avoided. The patient ehoulo Ke p p ^ 

roughage^diet and, when necessary, take sufficient F his bust- 

soft® He should be helped to solve any „ doubV^bout the import- 

ness or other matters which are causing aninety, as there s no douDi 
ance of psychological factors in causing relapse and remrrrace considered in every 
Ij) SUROERY.-The possibility of surgical tr^tment cases tvUef. 

easeV ' It has in the past been undertaken mainly for ^ importan‘ 

have been wholly incapacitated for many inonths ^ “"dS treatment, 

place in the treatment of earlier cases which do not «sp°"d “ ™ j irritation of 
An deostomy aHords coniplete rest to the colon, “““d ,he frequent 

the mucosa by faices and decomposing iJdicatin“ f”"'”' 

peristalsis and spasm which it causes are prevented. The mam maica 

operation are as follows : nassaee 

(1) In the very rare fulminatine cases with high temperature ana p & 

^ ^ large qul^ntitles of pus ani blood, when 

rcwveiy. The mortality of such cases is high, but if the patient 

the operation, improvement b remarkably rapid. „,„nths has led 

(2) When continuous treatment under good conditions for become a 

^ ' to little or no Improvement, or the pauent over the years has d 

chronic invalid. . ^ . • ,.i ;«f»rtlfln has 

(3) When fibrous strictures, polypi, fistula or severe penanal inic 

developed. 

(4) In cases of progressive arthritis. 

(5) When severe haemorrhage b recurrent. 

(6) If malignant degeneration has occurred or b suspected. . 

If surgery is decided upon, the objective should be total removal of the 

colon: scgmenul removal b rarely of lasting benefit. In some mes a gju- 
colectomy and ileostomy may be performed at a single operation, but 
a preliminary ileostomy b needed. In this case about 1 to 2 in. of ileum arc d & 
out beyond the abdominal wall and a bag is cemented to the skm so ^at no * 
occurs around the opening. As a rule this causes patients surprbingly little am* 
or inconvenience and they may lead fully normal and active lives. 

After the ileostomy has been well established, the final stages of 
perhaps an ulUmate abdomino-penncal resection of the rectum should be a j 
owing to the appreciable risk of mabgnant degeneration occurring in the dis 
colon. This IS especially necessary if any strictures or polypi arc present. Ip 
cases it b possible to anastomose the ileum to the rectum provided the latter is 
aently free from disease. 


TUBERCULOUS ENTERITIS AND COLITIS 

Etiology. — Miliary tubercles may be present in the intestines in 
culosis, but they ha\c no clinical importance. Primary infec tion of the 
tuberculous milk is not infrequent in childrent'but is comparatively rare in ad 
Rpcondarv infccti^ from swallowing tuberculous sputum b very common, uiccra^,^ 
being present 'm from half to three-qiiartcrs of all fatal cases of pulmonary long 

of the i leu m and the caecum, where the rapid passage of chyme 
ihc\limcntary tract is firstarrcstcd'sb tbit there is time for the muco-pus in ww 
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tbe tuberde badlU of the sputom arc enmeshed to be digested, are the parts most 
freauentlv affected. 

Symptoms and Diagnosis. — In at least one quarter of the cases no symptoms 
are present, dthough extensive ulceration may be found post mortem ; in the reverse 
manner, too, it must be remembered that digestive symptoms are very frequent in 
cases of pulmonary tuberculosis without any organic intestinal lesion being present. 
Tuberculous enteritis should be suspected in cmldren suffering from diarrhcea rrit h 
f ever. abdomi n 3 l_distension. eid^ed glan^, ar^nua,_wasting_and_ipa5i^l It 
ihounraIsoT)e suspect^d'rvhen' pulmonary tuberculosis is associated with diarrhcea, 
espedally if abdominal pain and tenderness are present and blood is found in the 
stools. A bad general condition in combination with an apparently not bad pulmonary 
condition is alwaj’s suggestive of an intestinal infection. Tubercle bacilli are often 
present in the stools as a result of swallowing infected sputum even with healthy 
intestines. In the absence of abdominal pain the diarrhcea in advanced phthisis is 
sometimes due to the achlorhydria which is commonly present, and as a general rule 
diarrhoea is a late occurrence in tuberculous enteritis and often indicates an associated 
involvement of the colon. 

The diagnosis may be impossible to make with certainty clinically unless a tumour 
is present in the right iliac fossa, and this does not occur in more than 30 per cent, 
of cases at the most. Radiography is often able to provide a definite diagnosis, but 
In some cases no abnormal chaliges in the small intestine can be made out at all. A 
slight or moderate enlargement of the Uver is present in rather less than half the cases. 

Perforation of a tuberculous ulcer is rare owing to the adhesions which form 
between the coils of intestine. Cicatrisation of ulcers may lead to single or multiple 
strictures of the small intestines; as these are incomplete and the contents of me 
bowel are fluid, obstruction is rarely produced. External adhesions and the formation 
o! bands may, however, lead to acute intestinal obstruction. 

\\Tiat has been described in the past as hyperplastic tuberculosis of the caeum is 
probably a form of regional ileitb (p. 631) in which the cfficum is invoh'ed as well 
as the end of the ileum. It was alwap recognised that the condition w'as not associated 
A\ith tuberculous foci elsewhere and tubercle bacilli were never found in the stools ; 
there ^vas in fact no evidence that the condition was tuberculous in origin. 

Treatment. — ^The treatment is that of tuberculosis in general, combined with 
the dietetic restrictions required for non-tuberculous entero-colitis. Especial care 
should be taken to avoid the s\valIowing of sputum, and hydrochloric add may be 
given with mcalsj as for achlorhydric gastritis. 


POLYPI OF THE COLON: POLYPOSIS 

.Etiology and Pathologj% — Solitary polypi of the colon are common and cases 
with two to rtvelye or more are not infrequent. Most of these polj'ps are simple 
adenomata, and it is estimated from post-mortem studies that they are present in 
approximately one in every ten people. True pol)T>osis, in which the whole or part 
of the colop is studded with innumerable pol^oid adenomata, is very rare. Most 
cases of primary' generalised polyposis are familial, several members of one or more 
generations of a family being affected. Less frequently single polypi are also familial. 
Males arc more often affected than females, and tlie symptoms generally begin before 
the age of 30. 

The polypi usually commence as small flat patches of mucosal overgrow'th which 
soon bccome jjolypojd. The polypi which de\'elop in the process of recovery from 
ulcerative colitis are inflammatory m origin and are not adenomata. They are gener- 
ally present in small numbers bu ^occasionally a condition simulating generalised 
poiy^sis develops. 
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Both single and multiple polypi showa considerable tendency to b^me malignan^ 
and the majority of patients with familial polyposU ulumately die of 
some cases of carcinoma of the rectum and colon the lesion is grafted on 
polypous adenoma, but in some 4,000 cases of rectal and colon cancer exan^^^ 
St. Mark’s Hospital, not more than 1 per cent, showed true polyposis. In early 
of carcinoma an adenomatous on^n can sometimes be recognised and in some 
of cancer of the bowel simple adenomata are also coeidstent. 

Symptoms. — Recurrent passage of bright'-red blood, untnixed nme^ 
pus, sometimes with and sometimes independent of feces, b generally the nrs an 
often the only symptom. In adults internal hiemoiThoids give rise to 
toms, but in children polypi are the only common cause. In polyposis . 
develops sooner or later as a result of secondary infection and inflammation, ap 
fluid feces are mixed with mucus, pus and bright blood, being indistinguisfia _ 
from those passed in ulcerative colitis. The hsemoirhage may lead to sev'ere anemia, 
and the diarrhcea to malnutrition and, when it begins in childhood, to infantilisffl- 
Tenesmus and abdominal pain arc uncommon. 

The pol^’pi can often be felt on rectal examination and can generally be seen 
with a proctoscope or sigmoidoscope, but occasionally they arc situated too far^^® 
the anus, when radiography is the only means of making a definite diagnosis. Then 
exact extent can be estimated by means of an opaque enema which gives a charattcr- 
istic picture, showing rounded semi-translucent areas in the shadow of the colo^ 
Sometimes they are best demonstrated by inflation of the colon with air after the 
greater part of the opaque enema has been evacuated. 

Polypi are the most common cause of chronic iatussusception. 

Treatment.— Single and multiple polypi in the rectum and pelvic colon can 
mmoved with a diathermy snare or destroyed by a diathermy cautery through * 
proctoscope or sigmoidoscope. The specimen must be examined histologically, ac.® 
further surgical treatment undertaken at once if any evidence of malignant chaog® i* 
found. The patient should be re-examined every 3 months for at least 10 years, so 
that any new polypi which develop can be destroy ed before they have time to undergo 
malignant degeneration. Multiple small polypi sometimes disappear when treat” 
wnth X-rays. ^Yhen the whole colon is involved, the tennmal ileum should 
be anastomosed with the lower end of ibc pelvic colon, the rest of the colon being 
excised. The polypi present in the remammg pm of the pelvic colon and in the 
rectum are removed or destroyed by diathermy. 


CANCER OF THE COLON 

Etiology.— Pnmary cotumnar-ccUcd carcinoma of the colon attacks men with 
Slightly grwter frequency than women. It is most common between the ages of 40 
and 65, alUiough cases have been recorded m early childhood. 

Pathology.— Only a little over 1 per arm. of cases of intestinal cancer affect th^ 
small mtcatinc. Of the remainder 50 per cent, are in the rectum and at the pelri- 
rectal licxurc, and Zj per cent, m the iliac and pelvic colon; thus 75 per cent- ®f 
cases owr in paru of tiie colon where the farces are solid. Nearly half of the remainder 
are m the ccemn imd ascending colon. Themajontv of the cancers are of the sdrrhmis 
«■* much fibtoM. but ihosc in the nght half of tht colon tire frequently of 
colloid tvpc witn great production of mucous material. 

Extemion to the pentoncuni and *e«»ndary dej^sits in the lymphatic Ehnds> 
liver and other oi^s develop later a.nd rather less frequently vnth cancer of the 
imesunc than witli cancer in mart other filuaiiofis. obstniction oceumne in more 
than 50 per cent, of cases before tlie glands are invoWed. The prospect of a radical 
cure bv' operation, »f an e?rfy <J»gno«s ts made, is therefore ttmparativcly good- 
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The rectum has a moderate supply of lymphatics and gives operative results inter- 
nediate between gacstnc and colomc caratioma 

Symptoms. — The average age of onset of caremoma of the colon and rectum 
s between 55 and 60, but the possibility of its presence should be considered when- 
:ver an individual over the age of 35, whose bowels have previously been regular, 
levelops consti pation or diarrhos i without change of diet or habits, or when a patient 
if the same age, who is habitually constipated, becomes more so without obvnous 
reason Constipation occurs earliest m the common annular form of mtestinal cancer, 
which narrows the arcumference of the bowel while the actual size of the grow'th is 
still very small Less obstruction is caused bj papillomatous caranoma, which 
forms a friable and ulcerated mass, projecting into, but not obhteratmg, the intestinal 
lumen Constipation is at first intermittent and reheved by purgatives, which gradu- 
ally become less effective and cause more pam Enemata are generally of use for a 
longer period, but they also finally fail to act Sometimes, however, there is persistent 
dtarrheea from the start, espeaally when the growth is situated m the pelvic colon 
More frequently the initial constipation is interrupted by attacks of diarrhcei In 
the majority of cases the constipation becomes steadily more severe until it ends in 
complete obstruction, which is sometimes hastened by the impaction of a hard mass 
of feces m the narrowed lumen 

The stools do not generally differ in shape from those seen m ordinary constipa- 
ition Occasionally thin pieces, resembling the feces formed in some cases of constipa- 
tion associated with spasm, are passed, espeaally w hen the grovvtli is m the pelvic 
colon or m the rectum ; they sometimes owe their shape to spasm of the anal sphincter, 
t produced reflcxly by the growth or by the imtating discharge from its surface, but 
may be due to a stricture well above the anus Th e stools m cancer of the rectum 
-nd lower part of the pelvic c olon gcner^ly conta m obvious bl ood, pus and mu cu3>. 
h. rare cases ttie passage ot alarge quantity oTbri^t^recT bloodTs the first symptom 
The stools may closely resemble those of simple ulcerative cobtis, but feem matter 
s often absent and fragments of more or less solid feces can sometimes be recognised, 
vhereas m ulcerative colms unformed feces are almost always present WTien the 
*rowth is proximal to the middle of the pelvic colon, blood and pus can rarely be 
xcogniscd with the naked eye, but occult blood can almost always be found by the 
;uauc test 

Vague discomfort m the lower part of the ab dom en is often present, sometimes 
Mthout any irregularity of the bowels, and slight attacks of colic occur when con- 
stipation becomes severe, but they rarely reach any great intensity until the obstruc- 
lon IS almost complete In some cases the pain is in the region of the growth, or it 
nay travel towards this point, where the patient occasionally feels a rumbling sensa- 
lon When the pelvic colon is invoUed, the pain is alway.’s below the umbilicus 
nd is often most marked on the left side In caranoma of the tnnsverse colon the 
•im IS situated above the umbilicus as frequently as below 

The over-activity of tlie colon above the obstruction leads to hypertrophy of its 
usculature ^\hcn the obstruction becomes complete, failure of the muscle ulti- 
atcly Occurs and extreme paralytic distension results, ulceration and perforation, 
ipccially of the aecum, may follow. 

Wien tlic obstruction is suffiaent to give nse to severe pain, strong spasmodic 
mtractions of the colon, but not peristaltic waves, are often visible and palpable 
hey never occur m the colic assoaated with lead poi«!oning or colitis, and v cry rarely 
jih obstruction due to simple impaction of fxccs, 

I In cancer of tlie colon, espeaally the ascending part, or the caxum, general symp- 
Hns, particularly we akness and onamua, are often present for a considerable time 
Wore any change ‘Hkes place in the activity of the ^wcls Severe an-cmia may 
^deed, though rarely, develop in the absence of any symptoms pointing to abdominal 
sorder. This is not tlie result of massive hxmorrhage, which is rare, but is due 
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to Blight continued loss of blood from the grontk, together Tilth the poor appeute 
and deficient nutntion which is often present. Occult blood is almost alwajs to be 
found in the stools if this is looked for on several occasions 

In about 30 per cent of cases when the patient is first seen, a tumour is palpable 
either on abdominal or rectal cxanunalion In some of the remainder the growth is 
inaccessible to palpation owing to its situation at the splenic flexure , in others it fs 
too small to be palpable It is often impossible to reach a growth in the lower end 
of the pelvic colon or at the top of the rectum either by abdominal or rectal examiM- 
tion, though It may be accessible to bimanual palpation In such cases the sigmoi^ 
gcope a lone makes an early diagnosis possible If acute obstruction is not an 
occurrence, the growth develops into a large and easily palpable tumour, which 
invades the neighbouring peritoneum and viscera The tumour often vanes in size 
from time to tune, as it is formed not only by the growth itself, but partly by im 
parted fasces or by thickened pentoneum and adherent coils of intestine, with perhaps 
a localised abscess The disappearance of a tumour after treatment with purgatives 
or cnemata docs not therefore mean that cancer is absent, even if its disappearance 
IS associated wth improvement in the symptoms Por a mass of fxccs can become 
impacted above a cancerous stneture and produce obstruction, which may be partially 
relieved when the fsecea are removed A diagnosis of cancer can be excluded only 
when the disappearance of the tumour » accompanied by complete and lasting cure 
of all the symptoms TTie tumour produced by a growm is hard , it is rarely 'CtJ 
tender, unfess complicated by local pentonitis NVhen situated m the ascending 
descending or diac colon it is generally fixed , in the csecum and transverse colon 
it IS frequently very movable. 

Radiography often affords considerable help m diagnosis The shadow of the 
coIo’nmayTevisible as far as the scat of obstruction unusually soon after the opaqu* 
meal, which, however, should not be given m the presence of obstruction , «td® 
or no banum may pass beyond this point for a considerable time, but a similar lo» 
ised delay may also occur m simple constipation A barium enema however, will m 
most cases demonstrate the presence of a growth cither by a failure of the enema 
to pass beyond the site of the obstruction or by the appearance of a narrowed ngi“ 
segment oi colon with an irregular ouUine or an obvious filling defect Tenderness 
may also be noted at this site by palpation under screen control, and when an abdom 
inai tumour is present the comoination of palpation and radiographic examination 
show’s whether any delay observed occurs in the neighbourhood ol the tumour and 
whether the latter arises from some part of the alimentary canal Radiography m^y 
completely fail to give any evidence of a growth until some months have ebpsed since 
the onset of symptoms, but with modem technique this should happen very rarely 
In exceptional cases symptoms arc produced by complications bemre the intcstmal 
functions become affected Thus secondary deposits in the brain may cause cerebral 
symptoms sufficient to overshadow everything else, and an abscess dcvelopmg *0 
connection with an ul^rated growth or a stercoral ulcer above the obstruction or 
general pentonitis resulting from perforation of the ulcer may constitute the earliest 
clinical rnanifesuuon In rare cases distension from asates is the first sympto® 
noticed , in others jaundice from secondary glands pressing on the common b»lc 
duct It IS frequent for a liver much enlarged with metastases to be the first cause of 
bnnging a patient to the doctor,and early symptoms are sometimes ignored or dis 
regarded until the development of a gastro^lic fistula. 

Diagnosis,— The diagnosis depends upon the history combined with the resulo 
of abdominal and rectal palpation, examinauon of the stools for visible or occult 
blood sigmoidoscopy and radiography A tumour in the nght iliac fossa may be 
caused by an inflammatory mass dexehpirtc round a small chronic appcnd/cular 
abscess, by regional ileiUs, tuberculosis and by acUnomycosis of the cxecum as well 
as by cancer In the left iliac fossa confusion with diverticulitis is likely to occur 
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In the latter occult blood is often absent, tenderness is more marked and the diag- 
nosis can generally be settled by means of radiography The chronic obstruction 
caused by a local band of adhesions may simulate that caused by a grow'th, the diffi- 
culty being increased by the fact that the stools may contam occult blood Many 
cases are at first wrongly regarded as psychoneurotic, owmg to the combination of 
general weakness and mdefirute abdommal symptoms , others are diagnosed as colitis, 
otving to msufficient or incompetent investigation The need for an immediate rectal 
examination m any patient whose symptoms might possibly be due to a carcmoma of 
the colon cannot be emphasised too strongly, nor must it be forgotten that a normal 
result on banum enema examination does not rule out a carcinoma of the rectum 
In doubtful cases a rapid blood sedimentation rate if found may be of help in pointing 
to an organic and not a nervous cause of bowel symptoms 

Prognosis — Improved methods of exammation have made it possible to diagnose 
the large majority of cases of cancer of the colon as soon as symptoms appear and 
before any senous degree of obstruction has developed As glandular involvement 
and secondary deposits in the liver and other organs occur comparatively late, in 
most such cases the groivth can be completely removed At the same time it must 
be admitted that many patients do not present themselves to the doctor before either 
metastases have occurred, or acute obstruction has supervened In the latter case 
operation has a high mortahty In subacute obstruction preliminary colostomy with 
later resection is less dangerous, whilst in early cases with modem methods the im- 
mediate prognosis is excellent, and the five-year survival rate may be as high as 
SO to 60 per cent The prognosis is better in older patients and in women than in 
men, and with growths on the nght side of the colon than the left The actual size 
of the growth is no guide whatever to prognosis, as widespread metastasis may be 
present with only a very small primary tumour, and vice versa Soft colloid groivths 
are of bad prognosis, but purely local spread to adjacent tissues does not necessarily 
make the outlook hopeless Untreated cases of carcinoma of the colon or rectum 
receding symptomatic treatment only, rarely live more than 6 to 12 months from the 
time of diagnosis, but simple colostomy alone is likely to prolong life by 1 to 2 years 

In general, only about half the cases are resectable when first diagnosed, but 
even so prognosis of caranoma of the colon as a whole is at least twice as good as m 
carcinoma of the stomach 

Treatment — Cancer of any part of the large intestine proximal to the middle 
of the iransierse colon is best treated by the removal of all the colon up to 3 in 
beyond the grow’th, an ileo-colostomy being simultaneously performed Bejond this 
point resection of the growth and of a sufficient margin on each side ivith end-4o end 
anastomosis may be more satisfactory 

A\ith tlie introduction of sulphonamides and antibiotics it is now possible com- 
plete!) to stcniise the contents of the bowel before operation and with this safeguard 
to undertake a one-stage abdominal resection ivilh enormouslj diminished nsk com- 
pared to earlier days With careful general preparation and pre medication it is 
possible to resect the left as well as the nght hidf of the colon ivith an operative 
nwrtalit) even in advanced cases of less than 10 per cent In cas^ of subacute 
obstruction temporary improvement may be obtained by aspiration of the intestinal 
contents through a Miller-Abbott tube, and the use of small doses of paraffin and 
ma^esium hydroxide 

In inoperable cases a permanent colostomy may enable a patient to enjo) a con- 
siderable penod of useful life with relatively little xnconvemence from the artifiaal 
opening 

All patient after resection of a caranoma of the colon should be re examined 
every 3 months for 5 )cars, espcaally if there is evndencc that the growth developed 
in a polyp, as so^^ctl recurrences arc often really new growths which may m this 
way be recognised before they have given nse to any symptoms 
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DIVERTICULOSIS DIVERTICULITIS 

TEtiology and Pathology.— Diverticulosis, the presence of duerlicula in the 
colon, occurs in about 5 per cent of men and women over the age of 40 They are 
especially likely to develop if apenents have been habitually used for many years 
Owing to the atrophy of the muscular coat of the colon which occurs in old ^c, 
pressure from within produces diverticula more readily than in earlier life Ihe 
presence of fat diminishes the resistance of the intestinal wall, so that divcrti^ia 
are especially likely to occur in the obese and they often form in the appendices 
epiploica: . 

The diverticula increase m number and size as the lower end of the pelvic colon 
IS approached, but they are very rare in the rectum owing to the thickness 
muscular coat A large number arc generally present Some arc so small that they 
arc barely visible to the naked eye, whilst others attain a diameter of half an men 
They very rarely become larger than this, as secondary pathological changes interrupt 
their groivth In the ivalls of the smaller diverticula all the coats of the bowel arc 
represented As they grow larger the muscular layer gradually disappears and the 
mucous membrane frequently becomes atrophied 

Symptoms -^Diverttailons, the simple presence of diverticula of the colon is a 
very common condition and gives nse to no symptoms Inflammation of diverticula 
tUterhcuUtts occurs in about 15 per cent of cases Most frequently the patient com* 
plains of discomfort m the lower part of the abdomen and, after a time, attacis oi 
severe pain or colic, which gradually increase in seventy and in frequency The 
discomfort is generally most marked m the left iliac fossa At the same time the 
constipation, for w hich the patient has taken apcncnis for many years, may become 
more severe Aperients aggravate the pam, which is relieved to some extent by 
the passage of flatus or fjeces Mucus may be present m the stools, and pus_cel»^ 
can occasionally be discoyercd^onmicroscopicaTcxanunMion, but obvious and occult 
Blood IS generally absent 

The temperature is sometimes slightly raised, and in acute exacerbaDons it may 
be very high and accompanied by severe constitutional symptoms with polymorpho , 
nuclear Icucocytosis 

I'hc bladdcrls often irritable, the patient having to pass unne with abnormal 
frequency At a later stage adhesions with the bladder may develop, and m rare 
cases gas and farces arc finally passed per uretbram owing to the development of a 
colo vesical fistula, diverticuUitis and not cancer of the colon being the cause of the 
majonty of cases of this condition The actual perforation is a result of inllamma* 
tion, but when the acute attack of diverticulitis which preceded it has subsided 
^stc^PV genetally slmws that the inflammat ion is localised to the immediate neigh* 
DourKood ot the listula, the rest Of the bladdCT wall being unaffected by the contamina- 
tion of the urine with faces Attacks of subacute cjstiUs arc likely to comphmtc 
each recurrence of acute or subacute diverticulitis, but these are often less frequent 
and less severe than before the fistula developed, the opening into the bladder appaf* 
cnlly acting as a safety valve 

Tendemess is most marked m the left ihac fossa and occasionally immediate!) 
abo\ e the pubes The ngidity of the abdonunal wall over the area may make palpation 
difficult, but m most cases it is possible to feel the irregularly thickened and tender 
iliac colon When a local perforation with pencohtis has occurred a fixed, rounded 
and \ cry tender mass may be felt Digital examinauon of the rectum generally reveals 
nothing abnormal, but a mass may be felt suggestive of a secondary malignant deposit 
m Douglas’s pouch caused by thickening round inflamed diverticula of the pelvic 
colon Tlic sigmoidoscope often cannot be passed farther than the pcM rectal 
flexure or an inch or tivo beyond, the bowel at this point appearing to be abnormally 
fixed and its lumen narrowed. 
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An onaque meal sho^vs that there is generally little or no delay in the p^sage 
through the bowertiU the iliac colon is reached. The presence of divertirala can 
often be recognised when the barium reaches the affected part, as some of it enters 
and remains in them, often for a considerable time, after the rest has been evacuated. 
A barium enema should also be given, as whenever diverticula are present their 
number and localisation can be more accurately determined in this way than by any 
other method. They may be discovered directly the enema is given, but more often 
only after it has been evacuated, a double row of small rounded shadows representing 
the diverticula being then seen, espedally in the position of the iliac and pelvic colon. 
They often remain visible for several days. 

Diagnosis. — Discomfort and colicky pain in the lower part of the abdomen in 
middle-aged and elderly patients, especially if associated with increasing comtipation, 
should raise the suspicion of diverticulitis or a gro\vth of the colon. If the pain is 
most marked in the left iliac fossa and if it is associated with bladder irritability, the 
former is the more probable diagnosis. A tender tumour in the left iliac fossa, 
associated with muscular rigidity is much more frequently due to diverticulitis than 
to cancer. A radiographic examination after an opaque meal and an opaque enema 
generally settle the diagnosis. Diverticulitis is not a pre-cancerous condition, as the 
occasional association with cancer is no more frequent than can be explained by 
coinddence, and the incidence of cancer in simple diverticulosis is as great as in 
diverticulitis. The discover)' of dtverticub in a patient uith abdominal symptoms 
does not necessarily mean that these are the cause of such symptoms, especially if 
the pain is aty'pical, or the symptoms point to some other disease. 

Treatment, — The acddental disco\'ery of diverticulosis in the course of a routine 
radiographic examination indicates the advisability' of keeping the stools soft by 
means of an unirritating vegetable mudlage, such as Isogel, and the avoidance of 
pips and skins of fruit, nuts, pickles, salads, and hard or stalky vegetables. No 
aperients should be used, as they tend to force the fluid fsces into the diverticula. 
In mhd diverticulitis the same treatment is effective. In more severe cases with 
pyrexia and abdominal rigidity the patient should be kept in bed till all signs of active 
inflammation have disappeared. The diet already mentioned should be given together 
with an ounce of partmn three times a day. Belladonna in frequent and maximal 
doses may be required to control the secondary spasm. SLx fluid ounces of paraffin 
should be injected into the rectum everj' evening and retained during the night. If 
the bowels do not act satisfactorily in the morning, water should be run into the 
rectum slowly and under low pressure in quantity insufficient to cause pain. By 
this means the accumulation of fteces generally present is gradually evacuated, and 
the pain and inflammation subside. Treatment wath sulphonamide drugs and anti- 
biotics should also be given. 

Verj' few cases require operation. Large inflammatory masses associated with a 
high temperature and leucocytosis often completely disappear following treatment 
with antibiotics and sulphonamides, and a considerable degree of obstruction may 
be overcome. Only if the symptoms become worse in spite of treatment, or if the 
condition is_ complicated by the development of an abscess or signs of spreading 
peritonitis, is an operation indicated. It is sometimes possible to excise or short- 
circuit the whole of tlie affected portion of the bowel, but more often a colostomy 
has to be performed. 

On theoretical grounds it has generally been assumed that the correct treatment 
t ^ fistula is to perform a colostomy at once, and, if possible, to separate 

the colon from the bladder at a later date. But colostomy does not ahvaj'S result in 
closure of the fistula, and a fistula may even develop after a colostomy performed 
lOT obstruction. A subsequent operation for separating the colon from the bladder 
IS extremely difficult and does not prevent recurrence. A patient with diverticulitis 
and a colo-\esica\ fistvda is often httle the worse for them, and prefers the minor 
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discomfort which he may have from time to time to the peroetual inconvemence of 
a colostomy. It is important that he should keep Hs stools soft but formed ; diarrhea 
is much more dangerous than constipation, as soft or fluid feces easily escape througo 
the fistula whereas solid feces pass it by. He should take no aperients, and should 
use Isogel instead of paraffin, which makes the feces too sticky and too liable to enter 
the bladder. On such a regime little or no feces may enter the bladder for long 
periods, although small quantities of gas may escape from time to time wimout 
causing any discomfort. The fistula is in fact valvular and generally remains dosed 
for long periods. Should an attack of cystitis develop, rest in bed and the administra- 
tion of sulphatWazole for 48 hours is generally sufficient to overcome it. 


CHRONIC INTUSSUSCEPTION 

Etiology. — Chronic intussusception is a rare disease occurring only in adults. 
Twenty per cent, are secondary to iimocent and 15 per cent, to malignant tumours, 
most of which project as polypi into the lumen of the bowel. 

For Acute Intussusception see Acute Totcstinal Obstruction, p. 649. 

Symptoms. — h. chronic intussusception may last for a month, a year or longer 
before it temunates in an attack of acute obstruction or of generd peritonitis from 
perforation. It may fin^y reach the anus, from which it may project for some 
inches ivithout preventing the passage of feces. The onset is generally iwidious ; 
owasionally it is acute, but the severity of the symptoms gencralty diminishes and 
the subsequent pfogr«s of the case is chronic. Only about half of the cases are 
accompanied by constipation, diarrhtea being present in the majority of the other** 
The most prominent symptom is colic, occurring in attacks which steadily increase 
in frequency and severity and may be brought on by taking food or by aperients. 
Constipation is present during the attadq and blood and mucus may be passed at 
frequent intervals in entero-colic and colic, but not in enteric, intussusceptions. ^ A 
palpable tumour is present in half the cases ; it becomes harder and longer during 
an attack of ojlic, and appears to recede in the intervals. Severe attacks are accom- 
panied by vomiting, especially in the enteric form. Visible peristalsis and dilatation 
may occur in the intestines abo>e the intussusception. An opaque enema, given fot 
suspected chronic obstruction, may re>eal the presence of an intussusception by the 
^ical appearance produced when a small quantity of fluid penetrates between the 
intussusceptum ana tiie intussusdpiens. 

Treatment. — ^Thc treatment is always surgical. 


MEGACOLON; HIRSCHSPRUNG’S DISEASE 

Definition.— Megacolon is a condition in which the rectum and pelvic colon 
and sometimes the whole of the large intestine arc dilated and hypertrophied, although 
no organic obstruttion is present. The condition was described by Hirschsprung 
1887 and oc^rs tn children, untreated cases rarely reaching adult life. It occur* 
about once in e\eiy 30,000 births and shows some famiViai tendency, being more 
frequent in males than in females. It must be distinguished from simple dilatation 
of the Oilon resulung from constipation, paralytic ileus, obstruction in the sigmo'" 
or rectum, or from gaseous distension in some forms of dispepsu r.). 

Mcgacolon must also be disunguishcd from a colon oJ unusual length but normal 
diameter — dotichocolon. The pemc colon sTines greatly in length, but although * 
very long pehjc colon may predispose to voItoIus, there is no r«son to beheie that 
it predispose* to mcgacolon. 

ATtioIoey and Pathogenesis. — Recent work has shown that Hirschsprung'* 
disease is doe to a congenital apkma of the ganglion cells of the plexus of Auerbach 
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and Meissner^ in a short segment of the sigmoid colon or rectum. This segment 
appears normal to the naked eye, but the bowel above it is dilated and thickened. 
No evidence of inflammation is found, and it is the failure of the aplastic segment to 
carry on the peristaltic expulsion of the feces that produces the functional obs^ction 
and enlargement of the colon. This condition is present from birth, and is often 
fatal before the child is a year old. Other cases of megacolon may develop later in 
infancy and are due to simple constipation with fecal accumulation in the sigmoid 
and rectum. Lack of care as to bowel routine, alterations of diet, or painful defecation 
are the most frequent causes. 

Symptoms. — In Hirschsprung’s disease there is always a history of constipation 
dating from birth or from the first few weeks of life. At an early stage the bowels 
cease to act spontaneously, and drugs gradually lose their effect until an evacuation 
can be procured only*by means of enemata. The stools are generally soft,_but in 
early cases hard scybala may be passed. Soon after the onset of constipation Ae 
abdomen, which is normal in appearance at birth, begins to increase in size otring 
to distension of the colon with gas and feces, the size varying from time to time 
according to the extent to which the bowels are opened. Enormously dilated seg- 
ments of colon can often be recognised through the stretched abdominal wall ; they 
are dull on percussion, and palpation shows that they are filled with soft unformed 
fsces. The rectum is empty but a mass of feces may be felt through the rectal wall 
in the sigmoid colon. proper treatment the child can lead an ordmary life 

without symptoms of toxsmia, but otherwise severe malnutrition and ansmia ^du- 
ally develop. Attacl^ of acute obstruction are often superimposed upon the chronic 
condition. 

In cases of megacolon due to fecal impaction the constipation usually becomes 
complicated by incontinence in which smw amounts of soft feces are continually 
being extruded nest the hard masses la the rectum. On rectal exan^atLan fetd 
feces are felt and rectal prolapse, fissures or piles frequently develop. Constitutional 
symptoms may be slight and abdominal distension is much less than m Hirschsprung’s 
disease. 

Megacolon in adults may give rise to no symptoms beyond a mild degree of 
constipation. The abdomen is often not obvioxisly distended. 

The gas in the dilated pelvic colon is under considerable pressure. In small 
children it pushes the diaphragm up and the abdominal wall for\vard, but in older 
children and in adults the appearance of the abdomen is generally less abnormal, 
as the diaphragm, which receives no support from above owng to the negative intra- 
thoracic pressure, gives way earlier than the abdominal muscles. In spite of the 
fact that the diaphragm may thus be almost completely out of action and that the 
capacity of the chest is much reduced, there is no complaint of dyspncea, and patients 
may be able to take strenuous exercise without any difficulty. In most cases the left 
dome of the diaphragm is alone involved; it may reach the level of the third or 
fourth rib and is always higher than the right dome. In rare cases the dilated pelric 
colon may displace the heart to the right, or cross the mid-line and pass upwards 
between the upper surface of the liver and the right dome of the diaphragm. 

^ Eventiution of the Diaphragm. — As the diaphragm in megacolon is displaced 
into what is normally part of the thoracic cavity, the condition present might with 
justice be called eventration (:.e. out of, "venter,” belly) of the diaphragm. This 
name is, however, generally reserved for a condition in which the high position of 
the diaphragm is the result of a congenital defect in the musculature of the left half 
of the diaphragm, which is represented by a fibrous membrane containing only a 
few scattered muscle fibres. In deep respiration it moves passively up in inspiration 
and down in expiration — x.e. in the re\’erse direction to tliat taken by the normal 
right half of the diaphragm. When the high position of the diaphragm is secondary 
to megacolon there is a small movement in the normal direction. 
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The cventrauon of the diaphragm Yrhich results from maldevelopment of its 
musculature is rare compared with that due to ttiegacolon, other causes being disea^ 
or injury to the phrenic nerves and pressure from gastnc distension as m aerocolie 

^Radiological Examination — Every radiographic examination should begin with 
an inspection of the patient in the erect position before he has had an opaque meal 
or enema The possibility of a megacolon is at once suggested by the discover oi 
eventration of the diaphragm The abnormally high position of the left dome of the 
diaphragm presents such a striking appearance that it can hardly be missed, and 
as has been pointed out it is more frequently caused by roegacolon than by pnmary 
atrophy of the diaphragm, in which the left side moves upwards during inspiraUoo 
while the right side moves downwards in the normal manner It is generally possible 
m mcgacolon to recognise the outline of the enormously dilated air-contaming loop 
of pelvic colon and to distinguish it from an abnormally large gas-bubble m the 
fundus of the stomach, which is always limited below by the horizontal upper border 
of the shadow of the gastric contents When a gas-contaming cavity is seen under 
the right dome of the diaphragm, as well as the left, the diagnosis of megacolon is 
certain 

An opaque meal does not help greatly in the diagnosis of mcgacolon, but radio 
gram examination after an opaque enema gives the only means of recognising the 
exact anatomical condition present It is, however, essential to watch the fluid 
being run in, as it is otherwise impossible to interpret a radiograph owing to the 
Urge amount of overlapping of different segments ot the bowel caused by the enor- 
mous dilatation of the pelvic colon, the uppermost loop of which is often mistaken 
for the splenic flexure The fluid is seen to run straight upwards through a greatly 
dilated rectum and pelvic colon to the left dome of the diaphragm Small amountf 
of banum emulsion are run in during screening so that jn this way the narrowed 
segment of rectum and recto sigmoid may be demonstrated distal to the dilated 
bowel above Very large quantities of fluid are required to visualise the whole colon 
and the pelvic colon alone may have a capacity of 6 to 12 pints The colon in children 
may hold as much as 4 to 6 pints, and m babies 1^ to 2 pints 

Ihc size of the colon, as shown in a radiograph taken after the injection of a" 
opaque enema, is not an indication of its actual size nor a measure of its toniatj, 
but an indication of its distcnsibili^ Even if the fluid is injected at a pressure 
insufficient to cause discomfort, the size of the vanous segments is often much greater 
than It 18 when seen with the sigmoidoscope or after an opaque meal 

Complications,— -KoItTuZiw — ^In a small proportion of cases the patient complain* 
of sudden attacks of very severe pam with abdominal distension Slight atucks, m 
which the pain ta not very severe and the distension is slight, occur much ino« 
frequently , they are probably of the same nature as the severe attacks and arc caused 
by the twisUng of a loop of the dibted pelvic colon Both types of attack may last a 
few hours or a few dajs, and almost always subside spontaneously 

Procnosis,— In Hirschsprung’s disease the prognosis is bad unless treatment « 
successfully earned out, and m 2 ny children die before adolescence In cases due to 
infantile consupauon the outlook is good, and gradual improtemcnt is the rule a* 
the child grows older 

In man> cases mcgacolon is compatible with perfect health Most of the patient* 
complain onlj of constipation no more sex ere than occurs m many people with no 
organic disease of any kind , in some the condition is discovered aiidentally dunng 
routine investigation of abdominal symptoms due to some other cause 

Toxic sjmploms are rare unlcsa aperients hate been taken m excess Only m 
exceptional cases m which radiographs show lliat severe stasis occurs m the cscum 
and ascending colon as well os in the pelvic colon, maj true inteslinat tox«mia occur 

Treatment— In Hirschspning't disease the most successful form of treatment 
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IS the operaUon of recto sigmoidectomy in which tlie terminal narrowed segment 
of bo^\e^ 13 removed and the dilated colon mastomosed to the anus with its sphincter 
mechanism intact Other surgical measures such as exasion of the dilated colon, 
sjTnpathectomy or the use of spinal amesthetics ha\e produced onlj temporary im- 
pro\ement ConservaU\e medical treatment ne\er leads to lasting cure 

In cases of megacolon due to chrome constipation bowel wash outs should be 
given for severd weeks, preceded, if necessary, by digital removal of fecal masses 
under an anesthetic After the colon has been thoroughly evacuated a magnesium 
and paraffin emulsion should be giv en and regular training in bowel habits mstituted 
\\ffien attacks of pain and distension, presumablj caused bj a partial volvulus 
recur m spite of treatment, immediate relief can often be obtained by the passage 
of a long flatus tube w ith the patient in the knee-elbow position If this fails and the 
pain IS severe morphine and atropine should be injected Relief almost always 
follows, but if the attacks are frequent and sev ere, the dilated loop forming the v olvulus 
should be exased in a free mterv’al 

Thomas Hunt 


ACUTE INTESTINAL OBSTRUCTION 

Acute mte stinal obstruction is a condition m which the passage of the contents 
al ong the *intestin^ can al Is more or su ddenly o bstructed either completely or 
m grWter part. The Blood supply to the involved region is also often obstructed, 
thus’eonverSig something already senous into something cnticai Only those forms 
due to meclianical causes wall be dealt with here, those due purely to paralysis or 
spasm being considered elsewhere 

Etiology — The causes of acute mtcstmal obstruction are numerous, and may 
best be considered under (1) causes withm the lumen of the bowel. (2) causes m the 
wall of the boweL and (3) causes omside the boweloitThile there are two additionaT 
co nditions — intussusception and volvulus — which do not come under any of these 
categories 

1 Causes within the lumen of the bowel giving nse to acute obstruction are gall 
stones feed accumulations and very rarely true foreign bodies Gall stones 
enough to cause mtestinal obstruction are usually oT about 3 inch diameter and enter 
the intestine, not by the bile ducts but by a fistulous openmg between gall bladder 
and duodenum The stone becomes impacted where the bowel lumen has narrowed 
su/Scientlj , s foot or too aboie the tloo ctccal sphincter F’vcsl accucnuhttion may 
produce an acute temunation m a case of chrome obstruction due to some other 
cause but it may cause obstruction by itself Then the faecal mass may be enormous 
m size and of a stony hardness , jt leads more frequently to the pseudo diarrhcci of 
partial obstruction than to complete constipation The mecomum ileus of new bom 
infants is another cau^e in tlus category 

2 Causes m the wall of the bowel give nse more commonly to chrome rather 
than to acute obstruction , the commonest of such narrowings are those due to 
cancer These conditions are discussed elsewhere, and it is only their liability to 
an acute termination which needs consideration here Such a finm catastrophe may 
result from the impaction of fTcesp, or acute paralysis of the intestinal wall mth or 
witliout pentomtis may develop Congenital stneture is a rare cause of acute intestinal 
obstmction m early infancy , apart from imperforate anus the commonest site is in 
the duodenum 

3 The most common cause outside the intestine is strangulation of a portion of 
intestine by congenital or adventitious bands diverticula or pentoneal adhesions 
Sucli bands may result from old inflammatory disease or mav be a sequel to a laparo 
tomy They may be produced by the adherence of normal structures, such as the 
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omentum, Fallopian tube or appendix, to other abdominal organs, or may result 
from the presence of a pereistent Mcdcel’s diverticulum. The latter may reroam 
atta^ed to the umbilicus, or its free end may become adherent. Such bands may 
obstruct by bridging across a portion of bowel, or a knuckle of bowel may become 
twisted round or under them, or, if the band is not long, mere kinking at its point 
of attachment may be sufficient to obstruct the lumen. Internal hernia may give 
rise to strangulation and intestinal obstruction ; their commonest sitra are congenital 
or acquired slits or tears in the mesentery or omentum, one or other of the noOT^ 
peritoneal fossje, or, more rarely, the foramen of Winslow, or congenital or acquired 
apertures in the diaphragm. The peritoneal fossaj into which such internal hemi® 
may pass are situated in the neighbourhood of the duodeno-jejunal flexure, in the 
peri-cffical remon, and in the root of the pelvic mesocolon. Since almost always the 
part of bowel involved in this type is a mobile one, its mesentery is also involved 
and its blood supply thus gready endangered. Strangulated external hemis are, 
of course, other examples of acute obstruction. 

4. Intusnueeptiem . — By intussusception Is meant the passage of a segment of 
intestine into the lumen of another segment immediately below. ^Vhen tms ocemrs 
a tumour is formed consisting of three layers, the outermost or intussusripiens being 
the portion of bowel into which invagination is occurring, and the inner two con- 
stituting the intussusceptum, which therefore consists of an entering layer and a 
returning layer. Between these latter is the strangled mesentery, interference wm 
the vessda of which speedily occurs and induces changes in the intussusceptum. The 
apex is the distal part of the intussusceptum and the neck the narrow part where the 
returning layer turns to become the sheath or intussusdpiens. 

Intussusception most frequently occurs m the first two years of life and is then 
regarded as brought about by irregular peristaltic movements initiated by swelling 
of the lymphatic tissue on the inner wall of the bowel. In adults an intestinal pol^us 
or carcinoma is often the atartmg-point of the invagtnadon, which generally diners 
from that occurring in infants by bring chronic instead of acute. 

Various forms of intussusception occur, of which the ileo-caecal variety, with the 
ileo-caical valve as its apex, constitutes about 70 per cent. Enteric, colic, ilco-colic 
and multiple intussusceprions are less frequent. An intussusception always increases 
at the expense of the ensheathing layer, its apex remaining constant. 

5. Volvulus is a condition in which a coil of intestine becomes twisted on itself 
around its mesenteric axis, leading to interference with its circulation and with the 
passage of its contents- It occurs most frequently in the pelvic colon and the ileum, 
but may affect the cxcum or any part of the intestine with a mesentery. The pelvic 
colon type usually occurs Ute in Ulc, is commonest in males, and droends partly upon 
an abnormally shaped mesentery and partly upon loading of the from chronic 
constipation. 

Pathology. — In acute intestinal obstruction the conditions found fall mainly into 
two groups, depending on (1) the occurrence of obstruction of intestine with a prc' 
viously normal lumen and (2) acute obstruction supervening upon gradually increasing 
chronic obstruction. 

1. In most cases in this group a portion of intestine is strangulated in addition 
to the obstruction to the lumen of the bowel, and consequently the condition of the 
intestine must be considered in three regions — namely, aDO\e the obstruction, below 
it and in the strangulated coil itself. An exception occurs in the acute obstruction 
produced by an impacted foreign body, where, of anirse, there b no strangulation. 

(q) The intestine above an acute obstruction is usually greatly distended, iu w-alls 
are at first pale and thin, and later otdematous and purple in colour, and the extent 
of these changes rapidly increases upwards as the obstruction persists. TTie distended 
coib arc full of fluid (partly the normal dammcd-back secretion, partly an exudate 
of tenim), and as the case progresses bacteria escape tlirough the distended and 
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paralytic coils and lead to pentonitis These changes are far more marked in small 
intestine obstruction than when the colon is affected 

(6) Below the obstruction the coils are, as a rule, empty, contracted and pale 
(c) As a result of circulatory mterference, the strangulated cod itself becomes 
distended with effused blood and gas, the latter mainly CO 2 , which cannot be absorbed 
It IS purple m colour, tense, cedematous and paralysed, and it e^des bloodstamed 
fluid both into its lumen and into the surrounding peritoneal cavity If the strangula- 
tion IS sufficiently severe to obstruct artenes as well as vems the cod becomes gangren- 
ous in less than an hour Such a cod is grey and loses its pentoneal sheen , it is 
fiacad and exudes free gas and stinking fluid mto the pentoneum This condition 
IS, of course, irret ersible , fortunately, complete artcnal obstruction does not usually 
occur for sevei^ hours and the mtestinal wall quickly returns to normal when the 
strangulation is released A strangulated cod soon loses power to prevent the passage 
of bactena, and if left alone its vessels inevitably become thrombosed, and its wads 
become gangrenous and ultimately perforate The contents of an obstructed loop 
are profoundly toxic, the toxiaty bemg greater the higher the obstruction is situated 
2 When acute supervenes on chronic obstrucuon, the bowel has already had 
time to accommodate itself in some degree to the presence of narrowing of its lumen 
The final blockage of the passage is most frequently due to impaction of fasces in 
the narrowed part, or to Uakmg adhesion, volvulus or acute paralysis of the mtestme 
aboi e iL In such cases the already existing hypertrophy above the obstruction gives 
place to rapidly increasing distension, and as a result the mtestmal arculation is mter- 
fered wth, and gas, being no longer efficiently absorbed, collects ivithin the boivel 
The ententis and ulceration usually present m some degree above a chronic obstruction 
rapidly increase, and perforation and consequent pentomtis speedily foUou , 

Symptoms — ^The symptoms of acute mtestinal obstruction var> somewhat with 
the particular cause of the condition, but some of them are always present Of the 
general symptoms, pam, vomiting, constipation and collapse are the most important 
Pam IS an early symptom and is severe , a person m perfect health may be suddenly 
seized with an acute aodommal pam which doubles him up and never remits At 
first the pam is stabbing m nature, but later there are exacerbations which are colicky 
m character, and which occasionally serve to localise the obstrucuon If the condition 
is allowed to progress until pentomtis supervenes, the contmuous pam and tenderness 
associated with ffiat condition are present in addition 

Vomitmg, preceded by nausea and severe retching, usually comes on about an hour 
after the pain, but it may be delayed for 8 or 10 hours Once it has begun it continues 
with increasing frequency, and from the second to the fourth day it becomes stercoral 
in character The higher the obstruction, the greater the vomiting, and the sooner 
does the latter become stercoral Stercoral voimtmg is not due to antipenstalsis, but 
IS caused by the stagnant and excessive secretions of the bowel above the obstruction, 
gradually extending upward until they overflow into the stomach and cause vomitmg 
1 he Stercoral character is accounted for by the remarkable speed with vv hich Bact 
coll and other organisms multiply in the stagnant contents 

Constipation is, as a rule, absolute, although the bov%el below the obstruction imy 
emptj Itself shortly after the onset of the pam and vomiting Neither faxes nor flatus 
are passed and cnemata, after washing away any fecal material present m the bowel 
below, are either retained or return slowly v\athout force or flatus 

Collapse IS earl> and severe The patient is prostrated, anxious and restless , 
the pulse is rapid, small and thready , the temperature is subnormal and the extremi- 
ties cold and clammy The collapse is partlv due to a reflex from stimulation of the 
vagal and splanchnic nerve endings m the abdomen, and partly to loss of fluid from 
sweating and vomiting An important part is also plajed by the toxic intestinal 
contents, the higher the obstruction the greater is the toxiatj of the stagnating 
contents 
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In addition to these cardinal symptoms the patient presents certain other irnpomnt 
signs. The tongue is dry and the teeth soon become covered with sordes. ine 
abdomen is at first not tender to the touch, and sometimes pressure may relieve tne 
pain. The higher the obstruction, the less will be the distension. If acute obstruction 
supervenes on chronic obstruction, visible peristalsis may be present, and the coils 
can be felt to harden under the band. Occasionally a tumour is felt in the abdornen, 
especiaUy in intussusception, where a sausage-shaped mas3_ can frequently 
On auscultation intestinal sounds are present in increased inlensity> and are hign- 
pitched in character. If peritonitis supervenes the symptoms of that condiuon 
develop and consequently the abdominal picture changes. In acute intestinal obstruc- 
tion the urine is scanty and highly coloured, and when the obstruction is low m the 
bowel it contains a great excess of indican. . . ,i t, » 

Diagnosis. — ^The diagnosis of acute intestinal obstruction is usually easy, but 
the further differentiation of the site and nature of the obstruction, though some- 
times fairly simple, is often impossible before operation. The history is of importance 
in deciding whether the acute symptoms have supervened on those of chronic obstruc- 
tion, when similar but less severe attacks which were relieved by enemata or ijurgatiyes 
may have occurred. Enquiry should be made for evidence of past abdominal pains 
suggesting appendicitis, salpingitis or other conditions which might produce 
bands. 

The presence in an infant of a sausage-shaped tumour, which can be felt to barden 
and is situated usually in the upper abdomen, with tenesmus and the passage of blood 
and slime, associated with acute attacks of colic causing the child to scream and draw 
up its legs and with occasional vomiting, forms a characteristic picture of intussuscep- 
tion, and enables a confident diagnosis to be made. In doubtful cases examination 
under anaisthesia may be required, and rectal examination may enable the intussus- 
ception to be felt. 

In volvulus the onset is acut^ but collapse may be absent. Vomiting is not 
frequent at first, but the characteristic feature is the rapid onset and extreme degr« 
of distension. This distension may at first be localised and indicate the seat of the 
voUtiIus, but it soon involves the whole abdomen and may cause severe cardiac and 
respiratory embarrassment. 

Distension implies interference with the blood supply and consequent deficient 
absorption of gas from the bowel ; it may be a valuable indication as to whether 
strangulation has taken place as well as intestinal obstruction. 

The conditions from which acute intestinal ofef ruction have to be differentiated 
arc numerous. The most important is strangulated hernia, and a careful examina- 
tion of the hemial apertures must altvajs be made. In fat patients with femoral 
hernia; it is easy to overlook the condition, and in the rare obturator hernia diagnosis 
is frequently only possible on opening the abdomen. r*cal Impaction is another 
important condition to be considered, particularly in view of the grave results of 
bparotomy mistakenly undertaken for >15 relief. The history of chronic constipation 
and the presence of hard or putty-likc masses in the rectum or pelvic colon should 
prevent errors. Digital examination of the rectum should never he omitted in acute 
obstruction, since such masses or a growth may be palpable. 

The differential diagnosis from acute peritonitis m ay be difficult The extreme 
tenderness and ngidity in the lalteV, the absence or stercoral vomiting, the partial 
nature of the constipation at first, as well as the temperature and history are distin- 
guishing features Difficulty may arise from conditions causing aaite stimulation 
of the sympathetic nerve, such as torsion of the testicles, ova ry nr omcntum._or the 
passage of a renal or bi li ary olculus . Cmful enquiry of the hlst^, the character- 
mic oiitributi^n of pain m the colics, examination of the scrotum and vagina and of 
the unne will usually lead to a correct diagnosis Further, in these conditions encmata 
generally result m passing of flatus, and the course of the disease docs not follow the 
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usual seq^uence in acute intestinal obstruction. In ^ute pancreatit is tlie pain is 
localised in the epigastrium and constipation is usually not absolute. ^ 

Lead colic can be distinguished by blue line on the gums, the history, the blood 
picture, the absence of stercoral vomiting and the result of enemata ; a routine neuro- 
logical examination wU distinguish tabetic crises. 

Rare conditions ^Yhich may lead to mistakes are embolus or thrombosis of the 
superior mesenteric vessels. In embolus some cardiac lesion is usually present, and 
in thrombosis there may be eridence of cirrhosis, gall-bladder disease or thrombosis 
of other veins, while hiematemesis and melsna are common in both conditions. 

Prognosis. — Spontaneous cure is remotely possible in all cases of intestinal 
obstruction, but in the majority, if operation is not undertaken, death occurs. This 
termination may be at a Y’ariable time after the onset, the average being after 6 days. 
Once the obstruction has been relieved by operation recurrence is imcommon, except- 
ing perhaps where the cause was peritoneal bands following a previous operation. 
Even when operation is undertaken, acute intestinal obstruction has a grave outlook, 
depending partly on the length of time elapsing before inten'ention and partly on 
the nature of the lesion. Other conditions materially affecting the prognosis are the 
age and general condition of the patient, and the presence of toxaemia, septicemia, 
peritonitis or complicating conditions elsewhere. 

Treatment. — Excluding cases of faecal impaction the treatment of all cases of 
acute intestinal obstruction is immediate operation. The object of the surgeon is to 
locate ti\e seat of the obstruction, and to relieve it as quickly as possible with the 
minimum of handling and exposure of tlie abdominal contents. When the abdomen 
is opened a collapsed portion of gut is sought, as this helps to localise the seat of 
obstruction. When found, the obstruction is relieved in the simplest possible manner, 
by reducing a hernia, dividing a band, reduction of an intussusception by manipula- 
tion, remoNnng a gall-stone, etc. Where simple measures are insuScient, as where 
the bowel is not viable or a carcinoma b the cause, further immediate procedures 
depend upon whether small or large bowel b implicated. In the large bowel, resection 
and anastomosis must not be attempted ; the risk of leakage from the suture line b 
too great In cancer cases dther a proximal colostomy or caecostomy b made to give 
immediate relief, the opening being made far enough from the site of the gronth to 
allow a dean field for later deliberate resection, or the growth and adjacent bowel 
are mobilised and exteriorised, to be cut away after closure of the abdominal wall, 
thus leaving a double colostomy which b dosed when the upper distended bowel has 
regained normality. Strangulated large bowel b rarely found and is similarly exterior- 
ised. In the small bowel, however, external openings are to be avoided because great 
loss o{_ fluid ensues and tiic contained secretions digest the skin around such fistuhe. 
Resection and anastomosis here carry much liss risk of leakage and can usually be 
confidmtlj' performed. Apart from operation, saline and glucose solution should be 
given intravenously by the continuous drip method to combat the loss of chlorides 
and fluid, and opium may be given to rebeve pain once the diagnosis b established 
and operation agreed to. As a preliminary to operation, dbtension should be to some 
extent relieved by the passage of a Ryle’s tube into the stomach with intermittent or 
continuous suction. The passage of a IVIiller-Abbott tube farther down the intestine 
will accomplish this eren more satisfactorily but it b often a difficult matter to pass 
tim instrument in a sick patient and, while it may be attempted with ad\’antage, it 
should not be perristed in. 


APPENDICITIS 

. — ^Thc two sexes are affected equally. No age is exempt, but the disease 

is most common in j’oung adults. 
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The appendix may become infected cither by organisms spreading from the 
lumen of the cscum or conveyed by the blood In the ioTtneXy the original infection 
may presumably come from infected food, but septic foci in conne«ion with the 
teeth, tonsils and naso pharynx are probably of more importance The latter are 
also the likeliest sources of h'ematogenous infection The commonest organism 
IS Bact colt’y next in order of frequency comt streptococci and staphylococci 
Congenital or acquired abnormalities are present in a considerable proportion of 
cases In the former the appendix is not fully descended, is of the infantile variety 
or IS twisted on itself In the latter there are adhesions or kinks caused by previous 
inflammation cither of the appendix itself or of neighbouring organs Obstruction 
to the lumen from any of these causes produces stagnation of the contents and pm- 
vides the necessary conditions for bactenal invasion Foreign bodies are another 
cause, but they occur less frequently than might be expected Intestinal worms, 
pins and fruit pips and stones have all been met with, out by far the commonest 
foreign body is the so-called " appendicular concretion ”, formed of inspissated fecal 
material moulded into shape by the appendix itself 


ACUTE APPENDICITIS 

Pathology. — In catarrhal appendicitis the mucosa only is afferted, but in the 
commoner diffuse type all the coats are involved, the organ being hyperasmic, rigid, 
tense and swollen, and the mucous membrane freguently ulcerated Later the lumen 
of the appendix becomes filled with pus, and, if there is obstruction, empyema of 
the organ results Later still, local or general gangrene occurs, the most frequent 
sites being the tip or the base Perforation is very liable to take place at any of these 
stages, leading either to a localised appendicular abscess or to generalised pentonit^ 
The chief factor m determining which of these two complications will occur is the 
virulence of the organism, since it requires time for the reaction of the peritoneum 
to come into play suffiacntly to localise the results of perforation to the immediate 
neighbourhood If the lumen of the appendix is obstructed by a stercolith, acute 
appendicular obstruction results, and the tension of decomposing fecal matter within 
Its lumen leads to rapid gangrene and perforation In milder cases the inflammation 
tends to resolve, and the appendix may return to an apparently normal condition, 
but if the attack has been at all acute, either adhesions or narrowing of the lumen 
generally remain, leaving it far more liable to further attacks of inflammation If 
perforation and abscess formation occur and operation is not undertaken, spreading 
pcntonitis results Suppurative pylephlebitis may result from spread of infection 
along the mesenteric veins either with or without perforation of the appendix. 

Symptoms — In nearly all cases the following symptoms arc present, though 
they may vary in degree — (1) sudden abdominal pain, (2) pyrexia, (3) increased pulse- 
rate, (4) gastro-intestinal s^ptoms, (S) local signs 

1 Sudden abdominal pain — ^The onset is usually sudden, the patient being seized 
with severe abdominal pain which is typically central or generahsed at first, later 
moving to the nght lUac fossa In the obstructive type, colidcy pain marlu the onset, 
unassociated with fever or increase of pulse rate, and continues until perforation 
results or operation is undertaken In very severe cases, especially m children, and 
where early gancrene occurs, the pain may be comparatively slight after the iiuUal 
onset, and in other cases the affection may progress to abscess formation vnlh rela- 
tively little pain Such types are, however, the exception and pain is usually a pro/n- 
ineni symptom 

2. lyrexia is almost always present at some tune during the attack, except m 
cases of the obstrucui e type, where its absence is apt to lead to mistakes in diagnosis, 
but its height is no measure of the seven^ of the lesion. There is sometimes a ngor 



ACDTE APPENDICITIS 655 

at the onset but the temperature is rarely greater than from 100“ to 102® F A nse 
only to 99° or 100® F is not uncommon but is important, as some pyre-tia is almost 
mvanabl> present at some period during an attack When a localised abscess has 
formed, ana in very severe cases with perforaUon and generalised pentonitis, the 
temperature may be normal or subnormal throughout. 

3 The pulse rate is usually increased and tends to contmue to mcrease as the 
disease progresses In cases of appendicular obstruction there may be no increase 
m the pulse rate until perforation has occurred 

4 Gastro intestinal disturbances are almost invanably present. The tongue is 
furred and rapidly becomes dry There is usually vomitmg at the onset of the attack 
but It does not precede the pain and, tliough it persists m the set ere cases with 
pentomtis, it may pass off although nausea usually continues While constipation 
is the rule, diarrhcea sometimes occurs and indicates usually a pelvic position of the 
appendix, m tthich the inflammation spreads to and irritates the rectum If 
the process does not settle and is allowed to progress, complete constipation 
resultmg from pentomtis and consequent paralysis of mtestmal movements 
ensues 

5 Local signs — ^There is usually no distension of the abdomen at the onset of 
the attack but on inspection it Viall be seen that the lower abdomen moves less freely 
than the upper on respiration, and the nght side less than the left There is frequently 
hypenesthesia of the skin in the nght iliac fossa, and occasionally some cedema can 
be discovered by loosely picking up the skm and subcutaneous tissues between the 
fingers and companng wiA the other side There is great ngidity of the nght rectus 
muscle and this is probably the most important single sign , the ngidity is often too 
great to allow of any proper deep palpation In addition to the ngidity there is great 
tenderness and pain on palpation, which has its maximum at MacBumey’s point, 
attuatftd at the junction of the outer and middle thitds of a line drawn frotn the 
antenor supenor iliac spme to the umbilicus In some cases an ill defined mass can 
be felt m me nght iliac fossa, and the longer the history the more likely is such a 
mass to be present It is constituted mainly of adherent coils of mtestme and omentum 
surrounding the inflamed or perforated appendix. Rectal examination is often of 
value and sometimes a tender mass can be felt on the nght side of the rectum when 
none can be made out from above Considerable imtabihty of the bladder may be 
present, espeaally where the appendix is pelvic m position, and the unne, which is 
scanty, frequently contains albumm 

A blood count is often of \’alue for purposes of differential diagnosis, and usually 
shovis a Veucocytosia of frotn 15, WQ to 

In many of the worst cases, some or all of these signs and symptoms may be 
absent, but with a careful examination and a clear history it is usually possible to 
reach a correct diagnosis 

Sometimes an abnormally situated appendix gives nse to charactensuc symptoms 
IVith a retro c»cal appendix, local signs m the nght ihac fossa may be absent, there 
being mstead great pain and tenderness m the lom, and ngidity without great tender- 
ness of the nght rectus These cases are speaally apt to develop subdiaphragmatic 
abscess An appendix ruimmg down mto the pehTs is apt to give diarrhcea and 
bladder imtability, local ngidity may be shght and a mass can usually be fclt per 
rectum An appendix runnmg directly inwards may occasionally give nse to left 
sided symptoms 

Course — ^Where a correct diagnosis is made, operation should be undertaken 
at once for reasons to be discussed later, but if operation is delayed the case may 
take one of three possible courses 

(a) Gradual reco\erj maj ensue and m first attacks this ivill occur in a large 
number of cases Imp^o^ement begins about the second or third day and the acute 
symptoms generally subside m a week. Similar recovery may occur, taking a few 
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weeks, where a mass is palpable The mass m this instance is due to cedema of 
walling off structures, particularly the omentum, although there may conceivably be 
a little pus which is absorbed in the centre of the mass In all these c^es the patient 
IS extremely liable to have further attacks, a liability which is mcreased m proportion 
to the degree of change which has ooairred in the appendix - 

(6) Often as the result of ulceration or perforation of the appendix, the local 
symptoms not onl) do not disappear at the end of the first week, but persist and^come 
aggravated The temperature usually rises and there may be ngors, while at the same 
time a tumour becomes palpable in the iliac fossa In some cases the abdominal 
wall may become cedematous and indurated and the patient frequently begins to 
lose weight rapidly, to sweat profusely and to show all the signs of closed suppuration 
If an operation be now performed, an abscess is found with walls composed of adherent 
and matted mtestmes, omentum and parietal pentoneum Such abscesses oftM 
contain large quantities of very foul smelling pus and if left alone may burst into the 
rectum or general peritoneal cavity, or more rarely on to the surface, usually m the 
neighbourhood of the umbibcus Spontaneous recovery may foUcnv rupture mto the 
rectum or on to the surface, but death is likely to ensue where the rupture occurs 
into th^entoncal cavity 

(e) The third result of an unoperated attack of acute appendicitis, and by far the 
commonest cause of death m this disease, is generalised peritonitis This may occur 
cither from perforation of the appendix before limiting adhesions ba%e had tune to 
form as m cases of the obstructive type, or it may occur wthout any perforation at 
all In the latter instance bactena pass through the wall of the inflamed appendix 
and set up suppuration in the neighbourhood , if the resistance is poor, this m% olv« 
the neighbouring pentoneum and ultimately leads to a generalised infection W 
other cases a localised abscess may form and later burst into the pentoneum, a result 
often preapitaicd by sudden exertion on the part of the patient, mmdiaOus palpauon 
or the admmistration of apencnts The great danger of appendiatis, and one that 
can only be met by immediate operauon, b that general pentorutis may occur from 
the vciy beginning, and its s^ptoms may be indistinguishable from those of the 
acute appendicitis itself In the hand* of competent abdominal surgeons, operation 
m the early stages is one of almost absolute safety, and m these orcumstances any 
delay, mtli the shadow of possible pentoaitis menacing the patient at any tune, is 
quite unjustifiable 

Diagnosis — ^As appendiatis is by far the commonest acute inflammatory condi 
tion occurring in the abdomen in people under middle age it must always be thought 
of in the presence of acute abdomind disease In a typical case, with acute onset 
of abdominal pain generalised at first and later settling into the nghf iliac fossa 
with vomiang consupalion and focaf ngidity and tenderness, the diagnosis is easj 
but one or more of these signs may be absent and then it is well to remember that 
a single positive sign is worth several negauve ones The most constant single sign 
IS tenderness on deep pressure in the iliac fossa and if this is present even m moderate 
degree, tlie pauent must be carefully watrficd before a diagnosis of acute appendiatis 
can be safely discarded 

A genend examination is cssenual in order to eliminate certain other conditiosji 
which sometimes lead to mistakes Right sided pneumonia may cause difficulty, as 
Its onset ti sometimes assoaated with considerable pain and rigidity in the nght side 
of the abdomen but as a rule the accompanying respiratory sj-mptoms and signs 
espeoahv the rapid respiration, will prevent error In children, contraction of the 
nght psoas muscle wth flexion of the hip may suggest an acute arthntls or even a 
T SOIS abscess whilst a psoas abscess is occasionally mistak'enTOr^Sppendidtis. Of 
heabdormhal lesions most likely to cause confusion the most diiBcult to differentiate 
^ yute tubo-ovar^ disease in wo men In some of these appendiatis co- 

exc.!* from sj^53 of infection, and where doubt remains after a thorough pclwc 
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examination it is safer to operate than to nsk leaving a possible acute appendicular 
lesion 

In perforation of castnc or duodenal ulcers, the general shock is more profound, 
the ngiHIty is more general and boanl like, and the pam is diffuse and not localised, 
m biliary and intestinal colic, the nature and distnbution of the pam usually suffice 
to pre\ ent mistakes The unne should be routinely examined and pyelitis and renal 
colic exduded by the findings and by the site of the pain Twisting of a small ovanan 
cyst may be impossible to differentiate, but operation is called for in either case In 
certain cases of typhoid fe^ er the clinical picture may closely simulate appendicitis 
The relatu ely slower pulse and higher temperature, the constant headache and the 
absence of any definitely acute onset, are of the greatest help m distinguishing and 
a leucocyte coimt may be of considerable assistance, as leucopema is present m typhoid 
fe\ er in contrast with the leucocytosis of appendicitis 

Prognosis — If left alone a considerable proportion of patients wth acute appendi- 
atis tend to reco\er, but it i3 not possible to give an accurate prognosis of the course 
in any particular patient within the first 48 hours The chief cause of death is peri- 
tonitis and less often pylephlebitis septicxmia or pulmonary embohsm Even if 
recovery from a first attack does occur, the patient is left with a far greater liability 
to subsequent attacks Successive attacks of appendicitis tend to be more severe, 
and a patient who has had two is almost certain to have further trouble 

With early operation the prognosis is extremely good, death being rare after 
operation within 36 hours Even when operation is undertaken later m the attack, 
the prognosis is still good unless general pentonius has ensued, when the prognosis 
without operation is uniformly bad A further great advantage of early operation is 
that drainage of the abdomen can usually be avoided, whereas in delayed operations 
drainage is frequently necessary 

Treatment — In patients with acute appendiatis operated upon within 36 hours 
of the onset the mortality rate in the hands of competent surgeons is negbgible, and 
since It IS quite impossible to detertmne the course which any particular attack is 
going to take, there can be no doubt that when the diagnosis is definitely established, 
operation should be undertaken at once Some surgeons are of opmion that when 
the patient is seen later than 48 hours from the onset and is tending to improve, 
medical treatment should be undertaken until the attack has subsided and the appCndcc 
removed during the quiescent penod Since operation in such cases is, with com- 
petent surgery, very httle more difficult or dangerous than in early cases such a view 
has httle to recommend it since it condemns the patient to two tedious penods of 
sickness uvstead of owe, awd ttvere vs \w additvow ttve risk of the patient a natural ijbjec 
tion to an operation v\hen he feels perfectly well overcoming the advice he has been 
given and leaving him exposed to all the risks of a further attack When pentonitis 
or localised abscess formation has occurred there axe no two opinions as to the 
necessity of operation If, for any reason operation is impossible or refused, the 
patient should be kept m the Fowler position should have notlimg but water by 
mouth and may be given morphme to dimtmsh both pam and intestinal movement, 
provided alway-s that any question of operation has been finally and definitely decided 
Chemotherapeutic and antibiotic agents should be administered Under no circum 
stances should a puige be given as there can be no doubt that far too frequently 
purgation is the direct cause of perforationi^ 

Where an appendicular abscess has developed it v\as formerly held that the 
abscess should be drained and the appendix removed subsequently Modern surgical 
opinion is in favour of doing both at one operation and m the hands of an expenenced 
operator this procedure is undoubtedly best, but where skilled surgical aid is not 
available simple incision and drainage of the abscess meet the immediate 
emergency 


Charles Donald 
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SUBACUTE APPENDICITIS 

Recurrent attacks of subacute appendicitis arc not rare, but true clironic inflam- 
mation of the appendix, as such, docs not occur For this reason, though rccurrcm 
infection with 8ubsec|uent fibrosis and adhesions may be diagnosed with some assu 
ance the term chronic appendicitis should not be used 

Symptoms and Diagnosis —Many patients suffering from colon spasm, co 
stipation or other abdominal symptoms have their appendix wronpW removed, ***" 
without benefit or with actual aggravation of tbcir symptoms Diffuse emcal ten • 
ness IS so frequent a finding on physical examination that its presence is alone 
very little diagnostic significance Pam localised to the right iliad fossa or 
cases of retro cmcal or retro colic appendicitis to the right lorn or right hypochonunu 
with localised tenderness on radiological examination may point to appenuicu 
disease, in a few cases symptoms may simulate those of cholecystitis In 
recurrent appendicitis the syrnptoms are localised and not general, aS m most ncurosra , 
they may be made worse by physical exercise but arc not relieved by food or alJcaJis 
in rare cases, when the appendix is adherent to the rectum, there may be diarrnaa 
m the attacks Nearly all cases of regional ticitis arc at first misdiagnosed as chronic 
appendicitis as is often ileo exeat tuberculosis and carcinoma of the cxcuni 
Tuberculous mesenteric glands may also commonly cause local pam and 
ness m the right ihac fossa, usually ivith some persistent low feVer and general lU 
health A few patients suffering from duodenal ulcer symptoms seem to be lasungiy 
relieved by removal of a fibrosed and adherent appendix, but any true causal relation- 
ship IS uncertain It is exceedingly doubtful if the ** kinked long or otherwise 
radiologically described “ grumbling appendix ’* is ever the direct cause of indigestion 
or of digestive symptoms other than those indicated above 


DISEASES OF THE LIVER 

The liver is our largest glandular organ, and is essential for life, since it is con 
cerned with the mam processes of nutrition It is often referred to as the seat ot 
intermediate metabolism , after absorption through the intestinal wall the mam 
products of digestion are at once conveyed by the portal vein to the liver, where 
many elaborate activities involving disintegration and synthesis take place 

Most of the common named diseases oi the liver (excluding abnormalities tumour 
growth and parsiSiStc jnfe jfatwwjsy rtsuh ^smsge sad sash damage 

would usually be serious and more often fatal but for two facts which have a funds 
mental bearing on all aspects of liver diseases, and espeaally prognosis and treatment 
1 We possess a large supply of liver tissue in excess of our essential needs It 
well known that the greater part of the liver may be replaced U' caranoma and yet 
the functions of the organ remain for the time unimpaired 2 The liver has remark 
able powers of regeneration and repair Not only do surviving cells rapidly regenerate, 
often to form large masses (nodular hyperplasia) but the new cells come into perfect 
alignment with a completely effiaeot sy^m of bile ducts 

TESTS OF LIVER FUNCTION 

The liver has so many functions that no single test can be expected to provide 
information about derangement of all of them Moreover, the two facta already 
mentioned — the excess of liver tissue over normal requirements and the great capaaty 
for repair— inevitably influence the results On the whole the tests available demon- 
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strate disordered function readily in acute dami^e or disease, but do not tell what 
the clinician most ^\’ants to hnow, namely, the boundaries between adequate function 
and complete breakdown, especially in the more chronic diseases of the liver In 
general the correlation bet\\een liver histology as shown by biopsy and the results 
of biochemical tests of function is not dose, and gross pathological changes may be 
obvious under the microscope whilst functional tests remam normal In piactice 
It IS unwise to relj on any one biochemical test alone, the most useful information 
being obtamable by a combined senes of tests, if possible repeated over a penod of 
time 

Liver biopsy — ^This technique was first desenbed in 1895 and is now an accepted 
method of investigation Vanous types of needle are used, and they may be inserted 
either below or just betw een the nbs , m the latter case the patient must co operate 
by holding his breath Good local an-esthesia is essential and the patient must remain 
in hospitd for 12 hours after the test is completed Among 10 000 biopsies the 
mortality was just over 0 1 per cent , and the incidence of complications 0 32 per 
cent Liver biopsy is particularly useful in the diagnosis of chronic hepatitis, of 
hepatic enlargement of unknowm nature, and as a guide to prognosis in cases of 
cirrhosis of the h\er It should not be performed in jaundiced patients unless the 
diagnosis remains uncertain after thorough physical and biochemical examination, 
as there is an mcreased risk of bleeding from the puncture in these patients It 
ma} be of value in confirming a diagnosis of malignant metastases m the liver sarcoid- 
osis or of fatty mfiltration It demands considerable skill m its performance and 
should not be employed in cases w here there are special nsks of hamorrhage 
The mam biochemical tests of liver function are bnefly desenbed below 
I Tests based upon the formation and excretion of bile pigments Van den Bergh 
Reaction Urobilinogen in Unne — ^There are few hepatic diseases m which some 
increase in the bilirubin content of the blood does not result, and estimation of the 
serum bilirubin by the van den Bergh test or, more roughly, by the icterus index, 
may give evidence of disease even when clmii^ jaundice is absent In general high 
\alues indicate severe liver damage but the converse is not necessanly true Repeated 
exammations of blood biUrubin are often of great service in watching the waxing, 
waning and final recovery from disease The amount of bilirubin m the plasma 
can be measured by a quantitative colour reaction, vTin den Bergh’s test, which is 
given by Ehrlich’s diazo reagent after adding alcohol This test can detect vanations 
m plasma level which are impossible to appreaate at the bedside A sharp distinction 
was formerly drawn between reactions occurring before and after addmg alcohol to 
the plasma, the “ direct’ and ‘ indirect’ reactions respectively, as it was believed 
that the former occurred only with obstructive jaundice and the latter with hxmo 
lytic jaundice It is now knowm that this is not consistently true, and as far as the 
differential diagnosis of most of the common forms of jaundice is concerned, the 
test is of little or no value 

Urobtlinogenuna — Some of the bile which normally reaches the mtestme, after 
convereion in the large intestine to stcrcobilinogen is excreted m the unne as the 
rolourless urobilinogen, this oxidises m Ught and air to the bright yellow urobihn 
Damage to the liver or excessive formation of bile pigments as m hiemolytic jaundice 
l«ds to increased amounts of urobilinogen m the unne, whereas complete obstruction 
of the bile du<x prevents bile reaching the intestine and so prevents any urobiUnogen 
appeanng in the unne The presence of urobdmogen is detected by Ehrlich’s alde- 
hyde reagent, which gives a bnght pink colour when 0 5 ml is added to 5 ml of 
unne 

the part played by the kver in carbohydrate metabolism Lavulose 
and (jalactose Tolerance Tests — Unfortunately pure hevulose is difficult to obtain 
and the test is so unreliable and of so httle practical value that its use has been almost 
abandoned the same is true also of the galactose test 
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III. Tests based on the detoxifying (ioxiphyiaciic) function of the liver. 

Add Synthesis Test.—Btraoiz aad and its salts arc conjugated in the user witn 
clyeme to form hippunc acid which is excreted in the urine, and the test is earned 
out by giving sodium benzoate orally or intravenously. Renal disease, anamiai 
pneumonia and other diseases invalidate the results of this test which is time-con- 
suming, unreliable and of little value in diagnosis. ^ , 

Bromsulphthalein Test. — ^This test is of no value in the presence of jaundice and 
depends upon the ability of the liver to remove the dye from the blood. It require 
an intravenous dye injection with subsequent collection of a blood sample after 45 
minutes. In normal subjects all the dye should by then have disappeared from the 
blood, whereas in cases of liver disease such as cirrhosis, there is continued dye 
retention. 

^ IV. Tests based on the activity of the liver in the manufacture of the plasma-protexns. 

Total serum proteins and albumitf-globuHn ratio. — Accumulating evidence points 
\o the liver as the site of origin of the albumin and part of the globulin of the plasma- 
proteins. Changes, and especially diminution, occur in many other diseases but 
when the liver is known to be involved th^ have a special significance. Experi- 
mental hepatic injury and both acute and chronic hepatitis in man lead almost con- 
stantly to a fall in albumin and a rise in globulin. In liver disease the normal figures 
for total plasma protein of approximately 7 to 8 g. per 100 ml. may be reduced to 
S or lower, and the normal fibres for albumin and globulin of 4 to Si g, per 100 ml^ 
ind 1-2 to 3 respectively arc rcversed_sb'tl»at'thc former may fall to 2,or lower and 
the latter rise to acute hepatitis these changes are slight or moderate, 

but they become «treme if subacute necrosis develops. In cases of cirrhosis these 
changes may also be marked, and there is, as a rule, a dose relationship between 
the level of plasma albumin and the functioning capacity of the liver, so^ that it 
may be of help in assessing prognosis. Inversion of the, albumin-globulin ratio 
persisting in a jaundiced patient is a senous indication of continuing hepato-£el!uI?r 
damage. 

*' “ • (1») Cephalin Cholesterol Flocculation r«t.— This test was originally introduced 
by Hanger in America and depends on an alteration m the relative leiels of the 
scrum proteins. It is usually positive in cases of parenchymatous liver disease and 
is 3 useful aid in differentiating hepatic from obstructive jaundice. 

- .J (c) Thymol Turbidity Test; — ^This test is also dependent upon the globulin frac- 
tions in the scrum and is performed by addmg thymol to serum and recording the 
degree of flocculation (turbidity) observed, 'i'he result is recorded in units, the 
normal being 0 to 4. This test is rapid and simple to carry out, and is the most 
useful and sensitive of all the flocculation testa at present m use, values above8 being 
strong evidence of hepato-cellular disease. It is not increased in cases of obstructive 
jaundice. 

f(f) Other floccularion tests less frequently used are the Takata Ara, colloidal 
gold and colloidal red tests They have no advantages over the thymol turbidity 
test. 

V. Tests based upon Lipotd Metabolism. — In obstructive jaundice there is usually 
a rise mjhe total blood cholesterol above the normal level of 120 to 250 mg- pc'" 
100 mL ; when such nse is not found in a laundic^ pauent, the cause is usually 
bcpatoJcellular disease. Moreover, m liver disease, the percentage of cholesterol in 
estcrified form, which is normally 50 to 70 per cent,, falls and this reduction in 
cholesterol -esters is roughly proportional to the degree of liver damage. The test is 
thus of value in esumatmg the extent of hepatic disease and state of recovery, «f 
repeated estimations are earned out. Unfortunately, a number of complicating 
factors lessen the reliability of the test. 

VI. Serum Alkaline Phosphatase.— This enzyme is excreted in the bile and m 
cases of obstrucuve jaundioe ita, level in the blood is increased. The lest is of •value 
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in helping to differentiate obstnicdve from hepatic jaundice and in conjunction with 
other tests gives most useful information. Nonnal values lie between 3 to 13 King- 
Armstrong units, and levels below 30 units in the presence of jaundice almost always 
indicate a hepato-cellular rather than obstructive cause, whilst vulues above 40 units 
strongly suggest obstruction. ^ ^ ^ ' 

Summary . — In practice the most useful combination of biochemical tests is the 
estimation of serum proteins and albumin-globulin ratio, 'the alkaline phosphatase 
and thymol turbidity* test s and of bilirubin in the blood."' Valid inclusions can never 
be dra'vm from a solitary test, and if ^ssible multiple tests repeated at intervals with 
due appreciation of their \vide range of variability should be carried out. In con- 
junction rrith the clinical history and examination they may then be of real value, 
particularly in the differential diagnosis of cases of chronic jaundice. 


JAUNDICE 

Defmltion. — Jaundice is the condition caused by the presence of excess of bili- 
rubin in the blood (bilirubinjemia) which manifests itself clinically by yellow coloura- 
tion of the conjunctiva and skin. 

Etiology and Pathology. — Many dassihcations of jaundice have been made, 
some of them based chiefly on jetiology and others on pathology. None of them is 
perfect, and for simple clinical purposes the best still appears to be a division into 
three groups, hamolytic jaundice, toxic and infective hepatic jaundice and obstructive 
jaundice. 

(fl) H^EMOLTnc Jaundice. — In haemolytic jaundice bilirubin is produced in exeesf^ 
from haemoglobin set free in the circulation by the destruction of red cells os a result 
of abnormal fragility, as in acholuric jaundice, or of the presence of hiemolytic toxins 
in the blood. The hsmoglobm is broken down in cells of the reticulo-endothelial 
system in the spleen, bone-marrow and elsewhere, and the bilirubin is carried to the 
liver for excretion. The excess of bile-pigment is thus formed quite independently 
of the glandular cells of the liver, and the condition is often referred to as a " dis- 
sodated jaundice 

(6) Toxic AND iNFEcrnT Jaundice. — ^This is by far the commonest variety, and 
is the result of damage or necrosis of liver cells which are unable completely to 
transfer the pigment from the blood to the bile-capillaries. Some pigment is there- 
fore retained in the blood, but some passes through for excretion in amount depending 
on the extent of the damage and the stage of repair. Further, the bile-pigment which 
reaches the bile-ducts may again be obstructed (see below) by cholangitis. In this 
variety of jaundice therefore the excessive bile-pigment in the blood may be of two 
kinds — one which has passed through the glandular cells of the liver and one which 
has not done so. 

(c) Obstructi\t Jaundice. — In obstructive jaundice bile excreted by the hepatic 
cells is reabsorbed by the hepatic blood capillaries, together perhaps wath the lymph- 
atics, owing to the rise in pressure caused by obstruction of the bile-ducts. The 
obstruction may occur (1) within the ducts, or it may be due to (2) changes in their 
walls or (3) pressure from ^rithout. 

1. Obstniciion tciilitn the ducts. — ^Thb is almost always due to gall-stones. In 
tery rare cases a hydatid cyst ruptures into a duct, which becomes obstructed by a 
piece of membrane or a daughter tyst, or a round worm enters the common bile-duct 
from the duodenum. 

2, ^ Ohitruction due to changes in tlu trails of the ducts. — Congenital obliteration of 
the bile-ducts is a rare cause of simple jaundice in infants (p. 699). An acquired 
stricture may result from accidental inmry of the common^lle-duct during operation. 
Infective and suppurative cholangitis lead to jaundice, but in some cases the obstruc- 
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non to the ducts ts associated ith changes in the liver cells, which are in part respon 
sjble for the production of the jaundice Jaundice is an early symptom of primary 
carcinoma of the hepatic and common bile ducts and biliary papilla 

3 Pressure on the ducts from lathout — Caranoma of the liver and ver> rarely 
gummata and hydatid cysts give nse to jaundice by pressing on the mtrahepauc 
branches of the bile ducts , if some of the latter escape, bile sull passes into tne 
duodenum from other parts of the bvcr and the feces remain coloured The tumour 
may alw project into the portal fissure and give nse to jaundice with colourless stools 
by pres«ing upon the hepatic ducts or common bile duct 

Enlarged glands m the portal fissure may cause jaundice by pressure uoon the 
ducts The most common cause is pnmary or secondary cancer of the liver, as 
these glands dram the hver, but not the other abdominal viscera or pentoneur^ 
for the same reason they rarely become tuberculous They arc very rarely enlarged 
in Hodgkin s disease and glandular fever and never m syphilis 

Jaundice may occur m cancer of the stomach, even when no secondary deposit 
are present m the Uver or in the glands in the portal fissure This is due to tw 
pressure of glands m the neighbourhood of the head of the pancreas, or to direct 
spread of the growth into the lesser omentum, where it compresses the common 
bile duct and may invade its walls 

Jaundice is produced by obstruction of the common bile duct when chrome 
pancreatitis occurs in an individual in whom the duct is embedded in the head ot 
the gland It is generally present m cancer of the head of the pancreas, but vciy 
rarely w ith a pancreatic cyst or calculus 

(a) Latent Jaundice — The recognition that bibrubm is alwaj's present ^ ^ 
blood and the development of tests such as the van den Bergh reaction, by which 
fairly accurate quantitative measurements can be made, have shown the existence 
of latent jaundice This is important in a vanew of hepatic diseases and also m other 
conditions such as pemiaous anamia Normafly the bibrubm content of the blood 
IS about 1 m 250,000 (0 4 mg per 100 ml ) and except m hjcmolytic jaundice the 
concentration must nse to 1 m 50 000 (2 mg per 100 ml ) before bile pigment appears 
in the urine and the skin begins to be coloured 

In hsmoljTic (or dissociated) jaundice, on the other hand, the renal threshold 
19 much higher, and no bile pigment may be found in the unne in spite of a con- 
centration greatly exceeding the normal in the blood 

Symptoms — Jaundice appears first m the conjunctira and then successively on 
the face, neck body and limbs The mucous membrane of the lips and palate becomes 
jellow very soon after the conjunctiva: In chronic obstructive jaundiw the pigtneot 
in the skin becomes dark green In a small proportion of very chrome cases xanthoma 
develops but this condition is more common without jaundice (p 784) The patches 
consist of cholesterol which the blood m jaundice contains m excess In chronic 
jaundice there is a tendency for telangiectases to develop over the body and face, 
they may disappear at the same time as the jaundice Purpura and hsmorrhage 
from mucous membranes, cspeoally the nose and gums may occur as a result of 
defiaency in vttamm K, 

The unne becomes bile stained before the conjunctive and skin the interval 
being sometimes as long as 24 hours but it generally returns to normal before the 
yellow colour of the skin has disappeared The urine may be vcllow, olive, dark 
brown or even black. The colour can be disunguished from that m urobilmuna 
hamutuna and mclanuna, and that produced by rhubarb senna santonin and ebry'so- 
phanic acid by Cmchn s test for bile pigment. 

V\ hen obstruction to the bile ducts is complete, no bile reaches the intestines 
and urobilin is absent from the unne, when the obstruction u inrompletc, de- 
composmon of the bile which reaches the intestines may occur and urobdmuna 
tesulu Bile-salts arc present m the unne only for the first few days Their dis- 
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appearance is due to the fact that they are produced m very small quantities, being 
constantly reabsorbed from the bouel and re-excreted, when the bile-ducts are 
obstructed the kidneys rapidly excrete all the bile-salts present in the blood In 
chrome obstructive jaundice bile stamed casts are almost always present in^the urme, 
and less frequently albuminuria occurs The unne may reduce Fehlmg’s solution 
owing to the presence of glycuronic aad 

The faces are bulky and often extremely offensive ^Vhen the obstruction is 
complete they are clay-coloured, owmg partly to the absence of stercobiUn and 
pa^ to the presence of excess of fatty acids and soaps, which reqmre the presence 
of bile for their complete absorption, and of neutral fat if the pancreatic duct is 
simultaneously obstructed (p 701) Loss of weight results, and the excess of un- 
digested food which reaches the colon is likely to cause excessive bactenal decomposi- 
tion This may lead to intestinal symptoms and toxamia if the hepatic cells are 
damaged and their detoxifymg action impaired 

The sweat may contam bde, which is also sometimes present m the tears and in 
the TTiilk , but the saliva, cerebrospinal fluid and mucus of the alimentary canal are 
free from bile, although the sahvary glands and other organs are deeply bile stained 
The sputum in pneumoma and the effusion m pleunsy and pentomtis contain bile- 
pigments The blood plasma is tinged with bile Coagulation is considerably 
delayed m obstructive jaundice owing to deficiency of prothrombm This is a result 
of lack of fat-soluble vitamin K (“ Koagulation vitamm ”), too httle of which is 
absorbed when bile is absent from the small mtestine 

In jaundice of recent ongm the pulse may be slow as a result of the presence of 
bile salts m the blood Pruntus occurs in about 20 per cent of cases, e^eaally 
when the jaundice is deep , it may be very severe and mterfere with sleep It is not 
directly due to the jaundice, as it may develop several days before the jaundice appears 
and continue after its disappearance When present before the jaundice, it may 
subside with the onset of the latter It may also disappear at a tune when the jaundice 
IS still as intense as ever It is most frequently seen m obstructive cases 

The yellow vision or xanthopsia of jaundiced patients is less marked than that 
caused by santonin, and is rarely sufficiently obvious for the patient to mention it 
unless directly asked 

Diagnosis — ^The importance of latent jaundice has already been referred to, but 
even when the conjunctivas and skin are already yellow the diagnosis of jaundice may 
be completely missed if the patient is only seen in arti^aal light. This clinical pomt 
cannot be over-emphasised 

1 Age^ sex and htstory — Transient jaundice is common m the newly bom (p 
746) Obstructive jaundice may result from congenital obliteration of the bile-ducts 
fp 699) and congenital syphihs (p 681) Severe jaundice m mfants may be familial 
(p 745) MUd infective jaundice may occur sporadically or m epidemics among 
mfants , it is identical with the infective hepatitis of older children and adults 

Jaundice occumng m childhood or before the age of 30 is generally caused by 
mfective hepatitis After 30, gall stones become a more common cause, especially 
m women, and after 40 cancer is the most common cause m both sexes Jaundice 
developing m premancy should raise a suspiaon of acute necrosis of the Iw er When 
two or more members of a family are affected, an mfective hepatis leptospiral jaundice 
or a toxamia IS the cause m acute cases In chrome cases acholunc jaundice is probably 
present 

In jaundice of obscure ongm the possibility of a toxic cause should be remem- 
bered, and enquiries made whether the patient has recently received treatment with 
organic arsenical preparations, Atophan or other hepatic poison Serum jaundice 
(p 666) IS clmically mdistmguishable from mfectj\e hepatitis except by the history 
of a probable cause at the matenal time interval prevnouslj Most cases of so-called 
arsenical jaundice are due to faulty sterilisation of synnges w hich have been contarmn- 
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ated with traces of blood conUxamg the ictcrogcnic agent and not to the arsenic 

2 Colbar— In hjemolytic anemia the skm has a charactensDc Icmon^ello^ 

colour, though the conjunctivs may be unaffected In acute and subacute hepatic 
necrosis, such as the toxic jaundice caused by arsenobenzene, the shin assumes 
bright yellow colour, which is quite distinct from that of the jaundice caused o) 
obstruction of the bile passages A dirty or greenish jellow colour occurs only to 
chronic and more or less complete obstructive jaundice. , 

3 Course — Jaundit* of very short duration is generally due to the pa^ge or 

gall stone If it lasts some days infective hepanus is equally probable. Obstru^c 
jaundice, which progresses until it becomes extremely deep, suggests cance^ wni»i 
chronic jaundice, which v’anes from Dme to time, and intermittent jaundice are 
generally due to a stone m the ampulla of the bile-duct, but may also be due to cancer 
of the ampulla . 

4 Condition «/ ihe gallbladder — ^Enlargement of the gallbladder indicaw 
obstruction of the cystic or common bile duct, though the former is not likely to be 
associated writh jaundice The enlargement is present m over 9Q per cent, of cas» 
in which obstruction is due to causes other than gall stones, but in only 20 per ceDL 
of cases of calculous obstruction The difference is due to the contraction of the gau 
bladder caused by chrome indammation in cholelithiasis, m which, moreover, me 
obstruction is often incomplete This is known as Courvoisier’s law, but as it has 
20 per cent exceptions it is no lav;, as Counoisicr (1890) well knew 

5 Condition of the liter —Jaundice associated mth great enlargement of the liver 
18 generally due to growth if it is inegular, and to chronic obstruction of the commoo 
bile duct if the liver is smooth , the irregular enlargement due to svphilis is 
extreme, and, like that due to hydattd ^ts or an abscess, is rarely assocuted wtn 
jaundice The presence of ascites points to a growth or to orrhosis, but the jaundice 
ts goierally greater in the fomer 

6 Examination of the stools —The presence or absence of stercobilin in the *tooB 
shows whether the common bile duct is incompletely or completely obstructed. 
Slight excess of fatty aad and soap without anv struted meat fibres or starch occurs 
m uncomplicated jaundice , excess of neutral fat, as well as fatty aad and soap 
together with striated meat fibres points to obstruction of the pancreatic duct. Cons 
plete absence of both bile and pancreatic juice from the mtestinal contents indicates 
obstruction at the ampulla of yater 

7 Pam — Constant pam suggests growth or, at the onset, infective hepatitis 
attacks of pain gall stones and absence of pam acute or subacute necrosis M“>y 
exceptions to this general statement occur Chronic pancreatitis may be painless as 
may caranoma of the pancreas, but more usually pain is present, often of sev ere degree. 

S SyphiCu — Acuve signs of syphihs or scars of old lesions indicate the possi 
bility of a syphtliuc origin, or of infecuon through an arserucal injection which a 
pauent may be bav mg for syphilis without his own doctor’s knowledge 

Treatment — The ueatment of jaundice zs the treatment of the condition which 
causes it The subject, therefore, requires no further consideraUon here, except 
for the pruritus and tendency to haemoirhage, which ate results of the jaundice itself 
Thyroid gr \ three times a day, and fractional doses of calomel may give relief to 
the pruntus which is also helped by a warm alkaline bath, or moistening the irritable 
parts of the skm with 1 m 40 carbolic aod, 1 in 50 ichthammol, or I in 70 solution 
of menthol m spirit Sedativ es should be used with cauuon m Uv er disease and espec 
sally the barbitoncs and opium denvatrres, but if sleep is much interfered with 

f aialdthyde 3 to 10 ml intramuscubrly is safe and often successfuL The anu 
istarmne drugs are also of value m controlling the itching and should be tned m 
full dosage especially at night 

T'il<imin h —This vitamin has been prepared from alfalfa cereals and other *ub 
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stances, as ■well as a number of synthetic amilogues under the names menaphthone 
(B P ) and menadione (U S P ) Vitamm K causes a rapid nse m plasma prothrombm 
and IS thus able to control considerably the hsEmorrhagic tendencj present m many 
cases of obstructive jaun^ce 'When given by mouth it must be combined with bile 
salts (or It IS not fully absorbed), and a dose of 5 to 10 mg daily with gr 5 of bile 
salts IS sufBaent to raise the prothrombm level to normal in 12 to 36 hours Intra 
muscular mjections of the synthetic products dissohed m oil are painful but act 
more certamly and more rapidly Intravenous mjections can also be gi\en Vitamm 
K should always be administered before an operation on any patient ■with obstructive 
jaundice, preparations such as Kapilon, Synkavit (water-soluble) bemg suitable in 
doses of 10 mg Also see p 769 

1^-pHRONIC INTERMITTENT JUVENILE JAUNDICE 
A number of wTiters have descnbed a condition, seen predominantly m men 
between the ages of 15 and 25, m which mtermittent penods of lassitude and jaundice 
occur over many years, and in which an hereditary basis can often be detected 

Etiology and Pathology — No definite cause is knovm but, as stated, an heredi- 
tary factor IS often present, and attacks are especially brought on by external factors, 
such as alcohol, lack of sleep, overwork and mental anxiety Liver biopsy has shoivn 
only slight fatty infiltration of the liver cells but no mflammatory changes or evidence 
of arrhosis Liver function tests are usually normal 

Symptoms — ^Penodic lassitude, with slight jaundice and sometimes mild dys- 
peptic symptoms are the only complamts There is never itclung, and the yellow 
staining of the sclerotics is only faint, if m faa it is detected at all The serum bili- 
rubin IS raised but fluctuates considerably, ■values between the normal and 35 for the 
icterus index being foimd at different tiroes The unne is normal m colour and bile 
pigments arc not present 

Diagnosis — ^The condition may be suspected m any case of a young adult 
showing barelj detectable jaundice, varymg in mtensity but continuing for many 
j ears with p&nodic bouts of fatigue, but ■toe malady can only be diagnosed for certain 
w ith the aid of the serum bihrubm estimation There is no enlargement or tenderness 
of the Iwer, as occurs in infective hepatitis, and no signs of hasmolysis, or splenic 
enlargement as occurs in chrome hereditary hiemolytic jaundice 

Prognosis and Treatment — ^The prognosis is uniformly good As Meulen- 

f racht has wntten, the most important therapy that can be gi\cn is the diagnosis 
To speaal dietetic or medicmal treatment is indicated 

HEMOLYTIC DISEASE OF THE NEWBORN (seep 745) 
ACHOLURIC JAUNDICE (seep 741) 

CONGESTION OF THE LIVER 

^tiology — ^^^^len the outflow of blood from the hepatic vein is impeded as a 
result of right sided heart failure, following primary disease of the heart or obstructive 
pulmonary disease such as emphysema, passive congestion of the liver maj result 
It 13 also produced b} thrombosis of toe hepatic veins, a rare condition generallj 
scc^dary to some neighbouring malignant, syphilitic or inflammatory disease 

V^'hologj — ^The sublobular and intralobular veins are dilated The centre of 
appears as a dark spot, whilst the outer part is pale owing to fatty 
infiltration The mottled appearance resembles the section of a nutmeg and has 
led to the name “ nutmeg hvc- ’ 

Symptoms —In addition to the symptorns of the cardiac or pulmonary disease, 
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which has led to the right-sided heart £iilare, special symptoms result from the 
passive congestion of the liver. The capsule of the liver is stretched and pain re^ts, 
especially it the enlargement is rapid. When the increase in size is more gradual, 
there is a feeling of fullness and weight in the right hypochondrium. The liver can 
be felt to extend considerably lovier than normal, its size varying from time to tune 
according to the condition of the heart. It is 6rm and tender, especially if the con- 
gestion is recent and acute. Distinct expansile pulsation can sometimes be felt by 
pladng one hand in the loin and the other just below the right costal marrin ; which 
Corresponds with ventricular systole if tneuspid regurgitation exists. It must be 
distinguished from the non-expansile pulsation transmitted through the diaphragm 
from the labouring right ventricle. 

The congestion of the liver leads in turn to congestion of the organs which are 
drained by the portal vein. Anorexi^ dbeomfort immediately after food, flatulent 
dbtension of both stomach and intestines from deficient absorption of the gas swal- 
lowed with the food or produced by fermentation, and constipation are commonly 
present. The combination of slight jaundice with cyanosb produces a characteristic 
dusky colour of the face. The jaundice is, however, often latent, a positive van den 
Bcrgh reaction being obtained with no pigmentation of the skin or conjunctive. _ 

Ascites is common, but b rare in the absence of general (edema, being mainly 
due to the same causes ; it is also in part a direct result of portal congestion and 
sometimes of chronic peritonitis. The spleen b very rarely enlarged in spite of the 
interference with the outflow of blood in the spl^c vein by the hepatic congestion. 

DiMnosb.— -When cardiac or pulmonary disease b obvious, the dbgnosb is 
easy. Sometimes, however, the most prominent symptoms are due to the congestion 
of the liver, and the dbgnosb from ctrrhosb may be difficult. In congestion of the 
liver the spleen is not enlarged, and the ^mptoms rapidly improve and the liver 
diminishes in size with rest and cardiac treatment. Moreover, haMnatemesis, though 
common in cirrhosis, very rarely occurs in passive congestion in spite of the engorge- 
ment of the gastric mucous membrane. 

Treatment. — Diet has no effect on the flatulence, which can only be reUeved 
by treatment of the cardiac condition. Digitalis and mercurial diuretics mil do 
more to reduce hepatic pain and discomfort than any local application, but in some 
cases venesection may do good. Mild purgation with magnesium sulphate may also 
help to rebeve the portal congestion. 


INFECTIVE HEPATITIS 

Infective hepatitis, which was formerly desi^ated catarrhal jaundice, has become 
increasingly common in the last 15 years, both in Great Britain and abroad, and in 
the War of 1939-1945 it was the most important infection in the Britbh Army io 
Africa, the Near East and India. 

Etiology and Pathogenesb. — Data at present avaflable show that an icterogenic 
agent is present in the blood-stream in cases of hepatitis, and may exbt there before 
symptoms anse and before any evidence of liver damage can be detected. Tbb 
agent IS now known to be a living virus, and healthy volunteers given dried Scirt 
filtered extracts of unne and stoob from jaundiced patients have developed hepatitis 
both when extracts were given orally and intra-nasally. Naso-pharyngeal washings 
taken from cases of hepatitis, however, have so far not been shown to transmit the 
disease, and there b at present no test known which detect the presence of the 
icterogenic agent except observation of the result of transmbsion to man ; no method 
of culture in vitro has yet been successfuL 

Ilomologout Serum f/epalilu.— Much of our knowledge of the causation of infec- 
tive hepatitis has come through a study of the very closely allied, but almost certainly 
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not identical condition now generally entitled homologous serum jaundice, though 
more correctly it should be known as homologous serum hepatitis Experimental 
work on this condition has shonm that the causative agent will pass through filters 
uhich retam bacteria, is extremely resistant to heat and disinfectants, surviiing 
storage at low temperatures for very long periods, and is probably a ery similar though 
not identical with that which causes natural infective hepatitis Serum hepatitis 
differs from infective hepatitis m having an mcubation period of betiveen 60 and 
150 days, and in havmg an appreaably higher mortality, even though the m^onty 
of the cases are mild 

Serum hepatitis may follow the transfusion of whole blood, serum or plasma, 
It has resulted from the injection of convalescent human serum used in the prophy- 
laxis of measles and mumps , it occurs after the use of syringes contammated by 
human blood and in this way accounts for cases of so called post-arsphenamme 
jaundice , cases of “ post-vaccinal jaundice ” have followed the use of yellow fe\ er 
and other vacemes, and m 1941 one senes of yellow fever vaccines was responsible 
for over 23,000 cases m the U S Army with an mcidence of over 5 cases per 100 
doses of vaceme 

Post transfusion jaundice was of senous importance during the War of 1939-1945, 
and m 1945 was for a time a major cause of death in U S hospitals m England , an 
incidence of 7 3 per cent of cases of jaundice following transfusion with pooled serum 
or plasma was reported m 1946 among 2040 patients transfused In some senes 
the mortahtj has been as high as 12 per cent Expenmentallj the intensity of the 
hepatitis has shoivn no relationship to the amoxmt of dned serum mjected — as little 
as 0 1 ml intravenously being enough to cause severe hepatitis, even of a serum 
stored for over 2 years 

Epidemiology — Infective hepatitis most frequently affects those under 40 years 
of age The mam epidemics occur m the autumn, but sporadic cases are found at 
all times of the year The mcubation penod is between 15 and 35 days and the mode 
of infection is both through stools and urme, and probably by air borne droplets 
from the saliva and naso pharyngeal secretions The pre-ictenc stage is said to be 
the most mfective penod but there is some evidence that the blood may remain infec- 
tive for a considerable tune after jaundice has actually disappeared It is quite rare 
for cases to develop hepatitis from bed to bed contact unless sanitation is defective, 
and It IS not essential to isolate the patient provided ordmary precautions are taken 
as for other excremental diseases It is probable that cases maj arise through careless 
contamination of food or dnnk with excreta of mdivaduals m a household suffenng 
fstim wppaiewviy s.wsqAe gasVro eiAeiVUs vnxbwoil javmdice 

Dunng the War of 1939-1945 the inadence was markedly higher amongst officers 
than amongst men, a fact which has been attnbuted by some to the immunity de- 
veloped by the men owing to the repeated minor infections which they suffer and 
from which the officers are more protected owing to their better hygiene and feeding 
arrangements 

Morbid Anatomy — ^Post-mortem exammation m the numerous fatal cases occur- 
nng m the extensive epidemic m Scandinavia m 1926 and 1927, and m epidemics 
in Great Britain and in the British Army overseas m 1942 and 1943 alwaj-s showed 
acute or subacute hepatic necrosis Liver biopsy has demonstrated that the pnmary 
chinge IS inflammatoiy, and that the necrosis is to a large extent the result of post- 
mortem autolj*sis Inflammatory changes are invanablj present m the connective 
tissue, the parenchyma show’s irregular foci of necrosis and glj cogen disappears from 
the cells The lobular pattern is lost, \\ith the disappearance of sj’mptoms the 
inflammatory cells rapidly disappear and the lobular pattern is restored The jaundice 
13 m part a result of impaired functional activaty of the hepatic cells, which normally 
take up the bile pigment from the undamaged reticulo-cndothelial cells, and excrete 
them mto the bile capillancs, and m part a result of disorganisation of the structure 
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which has led to the nght-sided heart failure, special symptoms result from the 
passive congestion of the liver The capsule of the liver is stretched and pam results, 
especially i? the enlargement is rapid When the increase in size is more gradual, 
there is a feeling of fullness and weight m the ncht hypochondnum The hver can 
be felt to extend considerably lower than nonnal, its size varying from time to time 
according to the condition of the heart It » firm and tender, espeaally if the con 
gestion IS recent and acute Distmct expansile pulsation can sometimes be felt by 
placmg one hand m the loin and the other just below the right costal margin ; which 
corresponds with ventncular systole if tncuspid regurgitation exists It must be 
distinguished from the non expansile pulsation transmitted through the diaphragm 
from the labounng nght ventncle 

The congestion of the hver leads m turn to congestion of the organs which are 
drained by the portal vein Anorexia, discomfort immediately after food, flatulent 
distension of both stomach and intestines from deficient absorption of the gas swm- 
lowed with the food or produced by fermentation, and constipation are commonly 
present The combination of slight jaundice with cyanosis produces a characteristic 
dusky colour of the face The jaundice is, however, often latent, a positive van den 
Bergn reaction being obtamed wth no pigmentation of the skin or conjunctivs 
Ascites IS common, but is rare in the absence of general adema, being mainly 
due to the same causes , it is also m part a direct result of portal congestion and 
sometimes of chronic peritonitis The spleen is very rarely enlarged in spite of the 
interference with the outflow of blood tn the splenic vein by the hepatic congestion 
Di^nosis —-When cardiac or pulmonary disease is obvious, the diagnosis is 
easy Sometimes, however, the most prominent symptoms are due to the congestion 
of the hver, and the diagnosis from cirrhosis may be difficult In congestion or the 
liver the spleen is not enlarged, and the ^mptoms rapidly improve and the U'W 
diminishes in size with rest and cardiac treatment Moreover, haematemesis, though 
common in cirrhosis, very rarely occurs in passive congestion m spite of the engorge- 
ment of the gastric mucous membrane 

Treatment.-- Diet has no effect on the flatulence, which can only be rehevcd 
by treatment of the cardiac condition Digitalis and mercurial diuretics will do 
more to reduce hepatic pam and discomfort than any local application, but in some 
cases venesection may do good MUd purgation wilh magnesium sulphate may also 
help to relieve the portal congestion 


INFECTIVE HEPATITIS 

Infective hepatitis, which was formerly designated catarrhal jaundice, has become 
increasingly common m the last IS years, both m Great Bntam and abroad and m 
the War of 1939-1945 it was the most important infection in the Bntish Army m 
Africa, the Near East and India 

Etiology and Pathogenesis. — Data at present available show that an icterogenic 
agent is present in the blood stream in cases of hepatitis, and may exist there before 
symptoms arise and before any evidence of hver damage can be detected This 
agent is now kno%vn to be a living vims, and healthy volunteers given dned Seitz 
filtered extracts of urme and stools from jaundiced patients have developed hepatitis 
both when extracts were given orally and intra nasally Naso pharyngeal washings 
taken from cases of hepatitis however, have io far not been shown to transmit the 
disease, and there is at present no test known which will detect the presence of the 
icterogcnic agent except observation of the result of transmission to m^n , no method 
of culture tn ctlro has yet been successful 

Homologous Serum HepaUtu — Mu^ of our knowledge of the causation of infec- 
tive hepatitis has come through a study of the very closely allied, but almost certainly 
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not identical condition now generally entitled homologous serum jaundice, though 
more correctly it should be knowm as homologous serum hepatitis. Experimental 
work on this condition has shown that the causative agent will^ pass through filters 
which retJun bacteria, is extremely resistant to heat and disinfectants, surviving 
storage at low temperatures for very long periods, and is probably very similar though 
not identical with that which causes natural infective hepatitis. Serum hepatitis 
differs from infective hepatitis in having an incubation period of between 60 and 
150 days, and in having an appredably higher mortality, even though the m^’ority 
of the cases are mild. 

Serum hepatitis may follow the transfusion of whole blood, serum or plasma; 
it has resulted from the injection of convalescent human serum used in the prophy- 
laxis of measles and mumps; it occurs after the use of syringes contaminated by 
human blood and in this way accounts for cases of so-called post-arsphenamine 
jaundice ; cases of “ post-vaccinal jaundice ” have followed the use of ydlow fever 
and other t'accines, and in 1941 one series of yellow fever vaednes was responsible 
for over 23,000 cases in the U.S. Army with an incidence of over 5 cases per 100 
doses of vaccine, * 

Post-transfusion jaundice was of serious importance during the War of 1939-1945, 
and in 1945 was for a time a major cause of death in U.S. hospitals in England ; an 
incidence of 7*3 per cent, of cases of jaundice follounng transfusion with pooled serum 
or plasma was reported in 1946 among 2,040 patients transfused. In some series 
the mortality has been as high as 12 per cent. Experimentally the intensity of the 
hepatitis has shown no relationship to the amount of dried serum injected — as little 
as 0*1 ml. intravenously being enough to cause severe hepatitis, even of a serum 
stored for over 2 years. 

Epidemiology . — Infective hepatitis most frequently affects those under 40 years 
of age. The main epidemics occur in the autumn, but sporadic cases are found at 
all times of the year. The incubation period is between 15 and 35 days and the mode 
of infection is both through stools and urine, and probably by air-bome droplets 
from the saliva and naso-pharyngeal secretions. The pre-icteric stage is said to be 
the most infective period but there is some evidence that the blood may remain infec- 
tive for a considerable time after jaundice has actually disappeared. It is quite rare 
for cases to develop hepatitis from bed to bed contact unless sanitation is defective, 
and it is not essential to isolate the patient provided ordinary precautions are taken 
as for other excremental diseases. It is probable that cases may arise through careless 
contamination of food or drink with excreta of individuals in a household suffering 
from apparently simple gastro-enteritis wthout jaundice. 

During the War of 1939-1945 the incidence was markedly higher amongst officers 
than amongst men, a fact which has been attributed by some to the immunity de- 
veloped by the men ouang to the repeated minor infections which they suffer and 
from which the officers are more protected owing to their better hygiene and feeding 
arrangements. 

Morbid Anaton^. — ^Post-mortem examination in the numerous fatal cases occur- 
ring in the extensive epidemic in Scandinavia in 1926 and 1927, and in epidemics 
in Great Britain and in the British Army overseas in 1942 and 1943 alwaj’S showed 
acute or subacute hepatic necrosis. Liver biopsy has demonstrated that the primary 
change is inflammatory, and that the necrosis is to a large extent the result of post- 
rnortem autolysis. Inflammatory changes are invariably present in the connective 
tissue, the parenchyma shows irregular foci of necrosis and glycogen disappears from 
the cells. The lobular pattern is lost. With the disappearance of symptoms the 
inflammatory cells rapidly disappear and the lobular pattern is restored. The jaundice 
is in part a result of impaired functional activity of the hepatic cells, which normally 
take up the bile pigment from the undamaged reticulo-endothclial cells, and excrete 
them into the bile capillaries, and in part a result of disorganisation of the structure 
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of the lobules with consequent rupture of the intralobular bile capillaries. The inter- 
lobular and larger bile-ducts are unaffected, and the stomach and duodenum are 
normal. The pathological appearance of the Hver in homologous serum hepatitis 
is indistinguishable from that found in hepatitis, and fatal cases show a massive hepatic 
necrosis. , , , , , . 

Symptoms. — In all but a few mild cases jaundice is preceded by other symptoms. 
The mode of onset is usually very characteristic but certain other variable types may 
be described. 

Most commonly there is a gradual onset over several days of severe anorexia, 
nausea, constipation and headache. Vomiting is often present but is less frequent 
than the almost continuous feeling of nausea, especially marked at any smeU, sight 
or even thought of food. Epigastric discomfort is present in most cases, occasi^ahy 
amounting to quite severe pain, but never colicky as in gall-stone attacks. Some 
pyrexia occurs during this pre-icteric period, which averages 3 to 4 days but may 
vary from 24 hours to 15 days or even longer. As soon as jaundice appears the 
symptoms and fever usually quickly improve, and appetite often returns with remark- 
able rapidity. 

In about 20 per cent, of cases the onset is violent and sudden, resembling severe 
influenza, malaria or even meningitb; the temperature may rise to 105“ F. with 
rigors, intense headache, general pains and prostration. The temperature may remain 
high for several days but jaundice often does not develop in these cases until the 
fifth or sixth day of the_ illness. Paradoxically such severe cases at the onset often 
recover exceptionally quickly and have a particularly good prognosis, perhaps partly 
because they are, as a rule, treated urgently and at once in bed when milder cases 
are not. 

In a proportion of mild ambulatory cases, perhaps 10 to 30 per cent., there are 
no symptoms whatever of ill health and the only abnormality noticed is an icteric 
tinge in the eyes and skin. Jaundice is not deep and appetite is not impaired. ^ In 
another group a mild coryzal illness, or a slight febrile “ bUious attack ” with vomiting, 
headache and vague abdominal dbcomfoit occurs but no clinical jaundice ever 
develops. Such cases are not rare in epidemics of infective hepatitis and should 
always be borne in mind in such circumstances. It is probable that ambulatory 
non-icteric cases are an important cause of spread of infection, resembling in this 
way the non-paraljiic cases of anterior poliomyelitis. Diagnosis of the mild sporadic 
cases is difficult and may be impossible, but in an epidemic, if this type of case is 
remembered the symptoms together with slight enlargement of the liver and some- 
times a transient trace of bile m the unne should enable a fairly confident opinion 
to be given. 

Pruritus is rare in cases of infective hepatitis but general depression b common 
and considerable loss of weight and weakness may follow any but the mild cases 
Dehydration may be pronounced at the onset if vomiting is at all severe. Mental 
symptoms are unusual except as a premonitory sign of beginning hepatic necrosis 

o.) when delirium, mama, convulsions or coma may occur. On examination the 
jaundice may be \ery deep or only just detectable as a faint yellow tinge in the sder- 
otics. The pti/je is often slow, 50 to 60, but this is by no means a constant sign or of 
m^h help in diagnosis, being usually rapid during the pyrexial period and tending 
to become sloNvcr at the later stage of the disease. The liver is almost always palpable, 
being m some cases much enlarged. Such enlargement may considerably precede 
the appearance of jaundice, and does not run parallel by any means to its intensity, 
pcrsisung often for some time, after all signs of jaundice have disappeared. The 
Iner is smooth, tender and firm but not hard; the lower edge may reach as low as 
the umbilicus, but in more than half the cases is only one or two finger-breadths 
below the costal margin , m about one-third of the cases it is not palpable at all. 

I he spleen is slightly enlarged in less than one-fifth of the cases 
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The bihrubxn m the serum is mcreased abo\e the normal \'alue of 0 4 rag per 
cent to ^'alues bet^ een 2 and 40 rag per cent , such excess often rema in i n g in the 
blood for some time after apparent clinical recovery The blood count may be 
normal but more usually shows a relaUte lymphoc^osis with some leucopema, 
leucocytosis does not occur, and there is no aniemia 

Diagnosis — The diagnose m the pre i«enc period is suggested by the char 
acteristic triad of anorexia nausea and fever In older patients the distraction from 
jaundice due to carcinoma of the pancreas maj be extremel) difficult, but any severe 
pruritus should alwaj’s arouse a suspicion of an obstructive jaundice due to growth 
or stone Liver function tests are of some help in the differenPal diagnosis, and t 
markedly positive thjTnol turbidity test is lery suggestive of hepatitis rather than a 
duct obstruction The serum bilirubin is rarely raised until immediately before 
jaundice appears No speafic laboratory test for hepatitis has yet been discovered 
Regular estimations of serum bihrubm are of considerable value m judging the pro- 
gress of a case, and so helping m the distinction between obstructive malignant disease 
and severe hepatitis 

The possibility of Weil s disease must be remembered, and the presence of 
albuminuna together wath positive serological tests {qv) will confirm the diagnosis 

Prognosis — ^The average total duration of the illness is from 20 to 40 dajs 
but in a number of patients a so called ‘ post hepatitis syndrome charactensed by 
fatigue anorexia, dyspepsia and a palpable liver may persist for many weeks, making 
convalescence verj slow These symptoms are m many cases jpsjchogcmc, and 
liver biopsies have not shown evidence of anhosis or other histofogical changes m 
the hver Depression and intolerance to alcohol and fattj food are commonly noticed 
for a time after recovery In others, however, the disease appears to remam active 
and a condition of chronic hepatitis with progressive liver cell degeneration and 
fibrosis results Hepatic necrosis at the time of an attack may also later lead to 
cirrhosis of the h\ er with nodular hyperplasia and scarring Such sequels, though 
fortunately rare are of v ery great importance and are particularly likely to occur in 
individuals who have lived on diets defiaent m protein before acquiring hepatitis 

The mortality is low amongst healthy well fed individuals being not more than 
1 or 2 per thousand, though varying somewhat ra different epidemics, amongst 
undemounshed or debiUtated people, however, it may rise to 2 or 3 per cent 

Relapses occur in from 2 to 8 per cent, of cases and are usually i^d, coming on 
from 3 to 6 weeks after recov ery from the raitial illness Alcohol may undoubtedly 
preapitate such relapse and also may appear to bring on jaundice in a patient m 
cubating the disease Second attacks though infrequent are by no means as rare 
as IS generally bcUeved, and exceptionally three or even more attacks at intervals 
apart may occur in the same patient 

Treatment —-Prevention —The chief means of prevention he in attention to 
personal hygiene and general saratation Care m washing and m the handling of 
food IS especially essential dunng an epidemic and by those in contact with cases of 
supposed gastro ententis or undiagnosed fever The use of gamma globulin in a 
dose as low as 0 01 ml per pound body weight injected mtrarauscularly has seemed 
to produce immunity which has lasted several months or longer some trials have 
suggested that this may be partly an activx response confemng more than merely a 
temporary passive protection Previous good nutntion and an adequate protein 
intake arc almost certainly of importance m lessening the sev enty of an attack. Dunng 
an attack patients should be kept completely in bed m the course of the earlier stages 
and as a rule, it is wise to contmue this until the jaundice has disappeared If, how - 
ever, the patient has no symptoms fcxls well and is eating a full diet he may be 
allowed up in his room even though slight jaundice is still present, but this should 
rarely be allowed under 2 weeks from the onset of the illness If the patient is able 
to cat normally, the diet should not be restneted and carbohydrates and proteins 
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especially should be given freely from the start This is in order to maintain the 
glycogen deposits in the liver cells (carbohydrates) and the plasma protnns whicn 
are often lowered in liver disease (proteins) A low fat diet has no special merit, ano 
fats need not be avoided unless they cause nausea and vomiting, or are so repugnant 
that the patient feels unable to eat them If there is much %omiting it is essential to 
ensure that adequate fluid and glucose are gi'en, either rectally or intravenously, 
and It IS wiser to give 1 or 2 litres of glucose saline intravenously early than to wait 
until the patient shows signs of dehydration As a rule sweet drinks (Xintaiaing glucose, 
jellies, biscuits, boiled sweets and stewed fruit with sugar are well taken, and iced 
skimmed milk is often tolerated well The administration of amino aads — cjsteine 
and methionine — by mouth m doses of 3 to 5 g daiiy have in some cases appe^cd 
to shorten the duration of the illness, but their u^e on the whole has proved dis- 
appointing 

The use of ascorbic acid, 100 mg dafly, and of vitamm K is advisable if any 
operative interference is needed dunng the illness or if any signs of hiemorrhage 
such as purpura occur Drugs have no place m treatment, except symptomatically, 
but some benefit has been reported from the use of chlortetracyclmc Aspirin may be 
given safely for headache, and various dyspeptic mixtures may be tried for the nausea 
and vomiting, rhubarb and soda sometimes seemmg to act satisfactonly Morphine 
13 contraindicated m cases of hepaUtis, and even the barbitones in srnall doses, e g 
phenobarbitone, gr ^ two or three times a day, should only be ordered if there is 
very severe insomnia or itching , 

Dunne convalescence the avoidance of chilling is important and alcohol should 
be forbidden for several vsceka or longer after recovery, according to the seventy of 
the illness In some cases alcohol tolerance is lowered for a long time, or even per 
manently, and stnct teetotalism may be advisable Signs of drowsiness, mental 
confusion, delusions or mania, or of reduction m the urme output with deepening 
jaundice and vomiting must be watched for, especially between the eighth and fifteenth 
days, as mdicating liver fadure from hepatic necrosis 


ACUTE AND SUBACUTE HEPATIC NECROSIS 

Etiology, — Hepatic necrosis, previously often called Toxic Jaundice, may he 
caused by a large variety of toxins, but couiadent infection either by natural infective 
hepatitis or by transmitted serum or syringe ” jaundice is often impossible to 
exclude The vulnerability of the liver to toxins is dependent partly upon dietary 
factors expenmental wots having shown that both carbohydrates and proteins — 
particularly the sulphur-contaming ammo acids — mcrease the resistance of the Uver 
to poisons such as chloroform and phosphorus Too high an intake of fat on the 
contraiy is harmful, by causing fatty deposition in the liver (see Cirrhosis) and by 
mcreasing the effect of many toxic substances whi^ arc more soluble m fat than m 
water 

(c) Intrinsic toxins — ^An unknown toxin, which may develop in the later months 
P^^g^ncy — the toxic jaundice of pregnancy 
(b) Extrinsic toxins — i Acute alcoholic poisomng 
11 Delayed chloroform poisoning 

in Delayed poisoning with bromcthol (Avertm) and other basal anzesthetics 
IV Carbon tetrachlonde used in treatment of ancylostomiasis 
v Tnmtrotoluene, tetrachlorcthane, and other chemical solvents used m mdustry 
VI Arsenic (i) acute in arsemuretted hydrogen poisoning, (u) subacute m 
poisomng with arsphenamme prraarations used in the treatment of syphilis, though 
in many cases a “ synnge transmitted ” virus infection is the cause 
vn Phosphorus poisoning 
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viii. Gold poisoning, a rare result of chrysotherapy for skin diseases and arthritis. 
It occurred in 8 per cent, of 1500 patients -who were given gold for arthritis, 
ix- Cinchophen (Agotan, Quinophan, Atophan) ; acetanilide. 

X. Mushroom poisoning (p. 345). 

xi. Infective hepatitis. In epidemics of infective hepatitis a small number of 
cases, usually less than 1 per cent., terminates in acute or subacute necrosis of the 
liver. Death does not often occur before the end of the third week. It is probable 
that some of the sporadic cases of acute hepatic necrosis which are otherwise un- 
exphuned are instances of fulminating infective hepatitis, but this cannot be regarded 
as established in the absence of tests for the presence of the virus. 

Pathology. — ^Acute and subacute hepatic necrosis are caused by severe poisoning 
of the liver cells, the intracellular ferments of which are set free and produce auto- 
lysis. The necrosis may affect particularly the periphery of the lobules, or the centre, 
or it may be very diffuse. If extensive, death may ensue within a few days (acute 
necrosis). The old name of acute yelloto atrophy of the liver is unsuitable, as the patho- 
logical change is necrosis and not atrophy. If a certain amount of liver tissue with- 
stands the toxic onslaught, the patient may survive for some weeks or months, and 
at necropsy the destroyed liver is found to have become replaced by cellular fibroblastic 
tissue, toe surri\'ing islets of parenchyma being in a state of active proliferation. 
This is the stage of subacute necrosis. Finally some cases survive for many months 
or years, as the regenerated liver tissue compensates more or less adequately for what 
has been destroyed. When death occurs in such cases from the progress of the 
lesion or from some intercurrent disease, the liver presents the appearance knotvn as 
multiple nodular hyperplasia, with numerous rounded nodules of regenerated func- 
tioning liver tissue separated by broad tracts of post-necrotic fibrosis. The stomach, 
duodenum and bile duimels up to the smallest canallculi are completely normal. 

1. ACUTE HEPATIC NECROSIS 

Synonyms. — ^Acute Yellow Atrophy of the Liver ; Icterus Gravb. 

Arate hepatic necrosis is a very rare and very fatal disease apart from the cases 
in which necrosis is the result of an extrinsic poison. It may occur at any age, but 
chiefly bet\veen 20 and 30, In adults, females are affected twice as often as males 
owing to the fact that pregnancy is one of the chief exciting causes, but the proportion 
is reversed in clnldhood. 

Symptoms. — In the first stage jaundice is present with fever, malaise, vomiting, 
consUpation and muscular pains. In about a third of the cases the patient suffers 
from general malaise for some time before the jaundice appears, and in rare instances 
jaundice is absent throughout. This first stage generally lasts for 5 or 6 days. 

The second stage, that of hepatic failure, begins suddenly with drowsiness, head- 
ache, photophobia, restlessness and delirium with characteristic maniacal shrieking 
and wailing. Muscular twitching and occasionally general convulsions follow, and 
the patient may become violent. Transient squint is sometimes present, the pupils 
are generally dilated, and there is often an extensor plantar reflex. Retraction of 
the head may be present, and a lumbar puncture may be required to diagnose the 
condition from meningitis. Se^'ere vomiting occurs, and the vomited material may 
contain altered blood. The tongue is dry and tremulous. The pulse becomes rapid 
tod feeble, but the temperature is generally subnormal, though it often rises just 
before death. An erythematous rash is sometimes present and a moderate degree of 
(edema is usual. Purpura is common, and haemorrhage may also occur from the 
gums, nose, kidnej’s, uterus and alimentary canal, and in the retina. The sulphurous 
smell of mercaptan may be noticed in the breath. Coma finally develops with Chejme- 
Stokes respiration and incontinence of urine and fsces, toe whole of the second stage 
lasting IcM tlun a week and often only 3 or 4 days. 

The liver is often enlarged and tender in the first stage, but at the onset of severe 
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svmptoms it rapidly diminishes m size, until the hepaUc dullness disappeamwi^ 
to the necrotic and flabby liver falimg back and allowmg the mtestmes to pass between 
It and the abdominal -wall The spleen is sometimes enlarged Asates is rarwy 
detected during life, though it may be found after death There is no znsmis, ou 
there is moderate leucocytosis 

The unne ointams bile and albumin, and casts are often present Inere is o 
glycosuria. The percentage of nitrogen excreted as ammoma increases ^ 

normal of about 5 to 20 owmg to the aadosis, which causes ammonia to be faed oy 
orgamc acids before there is tune for it to be converted mto urea Rounded discs ot 
leuan and needle shaped crystals of tyrosm denved from autolysis of the 
may be deposited m the unne when it cools, but they are sometimes found only alter 
concentration and may be absent altogether, though they are subsequently discoiered 
in the hver They are also occasionally found in the unne m typhoid fever, erysipelas, 
small pox and leukreima, so that their presence is not pathognomomc of acute necrosis 
of the hi er 

Diagnosis — ^The diagnosis cannot be made wndi certamty without biopsy or 
necropsy, but depends upon the occurrence of severe general symptoms with 
jaundice and evidences of bleeding The serum bilimbm is high — 20 rog pef 
ml or higher — and the serum albumin is greatly reduced . 

Prognosis and Treatment — Acute hepatic necrosis is fatal m between 50 mu 
l(K) per cent, of cases, m spite of all treatment. Glucose must be given freely either 
by mouth or intravenously, or m both ways, from 10 to 15 oz a day orally and 2 to 3 
litres of 5 to 10 per cent solution mtravcnouslv, 10 ml of 10 per cent 
gluconate imected slowly intravenously is advised by some autbonties, and a high 
fluid intake is easential Insulin is not of v’alue and may be harrofuL The u« ox 
methiofune, cysteine and choline, though justifiable experimentally have so far been 
ofhttlc demonstrable value m man 


2 SUBACUTE HEPATIC NECROSIS AND NODULAR HYPERPLASIA 
If jaundice persists for more than 3 months after an attack of hepatitis it is probable 
that permanent damage has been done to the hver, and tJic longer the jaundice lasts, 
the more hlcly is this to be true Other pauents may make an apparent recovery 
from an attack of hepauus but the jaundice returns and the illness pursues a relapsing 
course In still other cases there la no clear history of an acute attack and the patient 
presents himself— or more commonly herself — a chronic jaundice of insidious 
onset. In all such cases the structure of the hver has been so gravely disorganised 
that the normal connections of the portal venules and the biliary canahculi cannot be 
re-established and the pauent erentually succumbs from portal hypertension or 
chohcmia The dinicaJ pfctore is tha: oS cirrhosis (pp 674, 678), except thatjavndice 
IS more prominent The dilTcreniiation of subacute hepautis from obstructiv e jaundice 
may be difiicult at the bedside but great help is usually obiamed from biochemical 
tests Diagnosuc laparotomy should be avoided if possible m subacute hepatitis as 
operauon is not well borne The hepatic funcuons are much more gravely impaired 
than in obstructnc jaundice and the bypoproteimemia and reveraaT of the ratio of 
albumin and globulin m the plasma are of coiuiderable diagnosuc value The prog 
nosia is unfavourable and death may occur after a durauon of a few months or y«is 
hut in some cases nodular regeneration is sufficient to maintain hver funcuon for * 
normal length of life Treatment should follow the same lines as for acute hepaac 
necrosis in the early phase of the illncM and as for arrhosis m the later 


FAlTk INFILTRATION OF THE LIVER 
Sj*nonyms — Hepatosis, ‘ Livcnslmess** 

Indjnduals who habjtually orereat and consume large quanuaes of alcohol and 
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carbohydrate, but take only small amounts of protein in their diet, are likely to develop 
fatty infiltration of the liver The condition is frequent m the tropics where it is 
called " tropical liver ” and is due to the above factors, combined sometimes with 
the effects of malana, amcebiasis or entenc fever Excessi\ e consumption of alcohol 
does not seem by itself to cause the condition, provided the dietary protein intake is 
suffiaent The condition can be demonstrated by liver biopsy and is rapidly recover- 
able under conditions of rest and high protein feeding 

It IS to be distinguished from a much more senous form of liver disease found in 
children m tropica! countnes, called serous hepatosis, which is also due to protein 
defiaency , m this condition there is cedema of the liver with exudation of an eosmo- 
philic coagulum, fibrosis and later true cirrhosis 

Symptoms — ^No close correlation between the degree of fatty infiltration and 
the clinical symptoms can be drawm, but enlargement of the liver is the most im- 
portant and characte nstic sig n It is usually tend^ and firm jlscites is_rare, but 
slight anamia i^requent, wluch m a few coses may be macrocytic Albuminuria 
occurs m fuUy h^f the cases The patient complains of a feeling of discomfort, 
farely" amounting to pain m the fight hypochondnum, and symptoms of alcoholic 
gastntis espeaally mormng anorexia and nausea are often present The complexion 
13 often sallow andThere is sometimes a slight degree of jaundice He says he is 
*' livensh ” or ** bilious ”a he is irritable and depressed, and complains of a feeling 
oT gmeral unfitness, headache and drowsiness Gastric and mtestinal flatulence may 
6ccur as a result of defiaent absorption of gas secondary to slight portal obstruction 

Penods of comparative well-being may alternate inth acute exacerbations or— 
'* liver attacks ” wh^ are generally^caused by increased alcoholic excess, by over-^ 
eating and sometimes by exposure to cold During such an attack the h\er becomes 
larger 'aniTmore tender, and the stretching of the capsule may cause acute pain 
With suitable treatment an attack usually subsides within a fortnight and even m 
severe cases a month or 6 weeks is generally suffiaent to restore the patient to good 
health If he becomes teetotal complete recovery usually occurs, otherwise arrhosis 
eventually develops m many cases 

Treatment — ^The patient should be kept in bed on a high protein diet until all 
symptoms have disappeared and the bver is no longer tender He should avoid 
alcohol permanently and reduce his weight if this is excessive by restricting both 
carbohydrates and fat Additional vitamins and amino acid preparations are of little 
proved value It should be pointed out to the patient that his liver has become 
abnormally vulnerable, and that even small quantities of alcohol are dangerous to 
him and may ev entually cause arrhosis and death 


CIRRHOSIS OF THE LIVER 
Synonym. — Chrome InterstiUal Hepatitis 

Cirrhosis of the liver is a condition m which the liver hardens as a result of the 
development of new fibrous tKsue The pathological picture vanes considerably, 
but the pnmary feature is always a loss of hepatic glandular cells assoaated with an 
increase m fibrous tissue New bver cells regenerate, and at this stage the liver is 
often uniformly enlarged , later scar-tissuc is formed wluch by contraction distorts 
the liver, diminishes its size and twists the blood vessels and bile ducts to an extreme 
degree Fibrosis may be fairly imiform throughout the whole organ, or very irregu- 
l^ly disposed, according to the xtiological factors discussed below Pathologists 
desenbe five mam tj’pes, based on the histological picture, namely, die common 
portal or_rnululob]J^ arrhosis (p 674), arrhosis ass oaat ed w ith nodular hyper- 
plasi a_(p 672), pcricelIular_arrhosis (m congenital sypfflis, p 6S1) ^liary or pen- 
loEuUr arrhosis (p 679) and tlic very spco^iscd form know n as ha-moch romatosis 
(pigmentary arrhosis, bronzed diabetes, p 680) 
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Etiology — Tw o m?in causes are postulated ivhich bew cen them may expl^ the 
majority or even all forms of hepatic arrhosis— damageto^ej^r 
duccd by viruses nucrobic infections or toxic substances , ^^^let^ debamciK^ 
acUng indirectly by mterfcnng wth the nutntton of the hver cells trmcn gradually 
degenerate and die « , i 

The first factor has long been accepted as important, but the recent work oa 
infecUYc hepatitis, particularly by the technique of liver puncture, has proved teat 
not all acutely damaged livers recover but some progress slowly to the stage of tjpicai 
arrhosis Toxic chemical substances may also produce the same effect. 

Dietary factors in arrhosis have been extensively studied experimentally, 1 
was found that in gniTnaU high fat diets mduced fatty degeneration of the 
subsequent arrhosis , the inference was drawn that the excess of fat ^ 

some way with Ac nutrition of the hver cells, which died and were replaced by fibrous 
Dssue It was also discovered that administration in adequate dose of two natur^ 
substances of the body, leathin and choline, reduced the fat content of the hver an 
prevented cirrhosis Casern a natural protein, was equally effective, and its acOviiY 
was proved to be due to the presence of the amino-aad methionine, an essentizj 
substance for the production otleathin Leathin, in fact, appears to be an essential 
medium for the transport of fat m the body , and if leathm or the methionine neces- 
aarv for its manufacture arc defiaenf, fat aanimulates m the hver cells and degeowab^® 
follows 

Further experiments showed that rats fed on diets defiaent in first class protcio 
also developed arrhosis, and it was found that the cnticaJ deficiency m the 
protein diet which brought about neaosis was of the two sulphur •containing ami®>’ 
gads, methiomne and cysteine, the first being the more important. . 

It is probable that toxic and dietetic factors often act together in man and 
the development of arrhosis after acute bwatius is far more hhely to occur in 
viduals whose diets hav e been previously defiaent in protons id others Certainly 

the two main groups of post infective and nutritional cases are not dwaj^ easy to 
distinguish other climcally or histologically 


PORTAL OR MULTILOBULAR CIRRHOSIS OF THE LIVER 
Synonyms —Portal or Multilobular Cirrhosis , Laenncc^a Cirrhosis 
Definiuon,— The portal or multilobular form of arrhosis of the hver ts so mui* 
the most common that it is generally desenbed shortly as arrhosis of the hver 1* 
xs a disease m which degeaeraUoo of the hepatic cells occurs m assocaauon 
fibrosis spreadmg from the portal spaces to endose vanous numbers of lobules 

Etiology — rbc general problems of mtiology have already been discussed. 'Ice 
disease is generally fatal about the age of 50 but a distmct group of occurs ^ 
childhood. It IS three times more common m men than m women, but only sbghdf 
more so in boys than m girb Cirrhosis is m rare instances fWmtlral, presumably 
as a result of an mbom defect of the liver cells which renders them abnormally vulntf 
able to toxins and hable to premature degeneration, this may then be zssoasKd 
with chronic lenticular degeneration. It xs more common m mdividuals who follow 
a sedentary occupation than m those who lead an active life and among the 
t^an the well to-do ’ 

The ma^onty of patients with arrhosis of the liver m Bntain have mdulge° 
excessively in alcohol , it la three times more common among people connected wi* 
the Uquor trade than among the general public. Cases occur however, especially 
in India, Egypt and Dutch East Indies, and in children m which alcoholic excess 
can be excluded -mth certamty Thus arrhosis is not infrequent among Brahmu* 
the majonty of whom mdulge m large quantities of gmger, cardamom, red pepp^ 
and other spicxa, but never touch alcohol. 
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CIRRHOSIS OF THE LIVER 

Pathology.— Cirrhosis never develops experimentally in animals as a result of 
chronic alcoholic poisoning, although fatty changes and occasionally necrosis wth 
a slight degree of small-celled infiltration may be produced. It occurs m_ less than 
3 per cent of dninhards dying from the effects of alcoholism, though it is at least 
three times as frequent amongst inebriates as amongst the non-drinking public; its 
geographical distribution does not correspond with that of chronic alroholism, and 
when excessive indulgence in alcohol leath to nervous changes, cirrhosis of the liver 
is rare. 

It is probable that the main factor concerned is the low-protein diet which 
alcoholics often take, combined with their high calorie intake in form of alcohol. 
There may also be defiden^ of other essential food factors owing to the substitution 
of alcohol for or^nary food with consequent serious imbalance of the diet as a whole. 
Assodated virus hepatitis, other infections such as malaria or amcebiasis and possibly 
some constitutional vulnerability of the liver may be additional factors concerned. 

The size of the liver varies greatly ; it may be much smaller or much larger than 
normal, depending upon the relative degrees of hyperplasia and fibrosis. 

Its surface is irregular. The projections may be as small as those of a granular 
kidney, but more frequently they give rise to a hob-nailed appearance. 

The obstruction to the intrahepatic brandies of the portal vein produces a rise 
in pressure in its tributaries ; this results in dilatation of the collateral circulation 
which normally exists between the portal and general venous systems. This com- 
pensatory circulation is carried out by the following groups of vessels. 

1. An anastomosis may develop within the liver between the branches of the 
por^ vein and the intralobular vems. Large branches pass from the liver and its 
capsule to the phrenic and intercostal veins, where the liver and diaphragm ore un- 
covered by peritoneum. Occasionally a single large vein passes from tiie liver in 
the faldfocm ligament by the side of the obUterated umbilical vein to join the veins 
of the abdominal ^vaU at the umbilicus; the subcutaneous veins around and above 
the umbilicus are consequently dilated, and a large bunch of dilated veins may form 
at tlie umbilicus (caput inedutcc). In rare cases a loud venous hum may be heard with 
the stethoscope at this point or below the xiphisteroum. 

2. The gastric veins anastomose with the tesophageal veins, which open into the 
azygos veins; the veins in the cesophagus, espedally its lower end, may become 
greatly dilated. 

3. The inferior mesenteric vein communicates through the superior and middle 
htemorrhoidal veins with the inferior hsmoirhoidal vein, which w a branch of the 
internal iliac vein. This might be expected to pve rise to hemorrhoids, hut they are 
hardly more common among patients with cirrhosis than in individuals with healthy 
livers. 

4. Additional veins umte the radides of the portal veins in the intestines and 
peritoneum with tlie inferior vena cava and its branches. These indude the retro- 
peritoneal veins, which are often greatly enlarged, espeaally in the neighbourhood of 
the kidnej*s. 

Symptoms. — About SO per cent, of patients with cirrhosis of the liver die from 
some intercurrent disease or acddent. Such cases are generally described as latent. 
But in the majority symptoms due to the condition were probably present before 
death, and the fatd result of the intercurrent disease or acddent w’as often due to 
j tlie diminished power of resistance W’hich results f^rom drrhosts. In some cases, 
r ho\ve\cr, the disease may be genuinely latent, owing to compensatory hyperplasia of 

r ^e liver cells and to the development of an effident collateral circulation between 

; branches of the portal vein and sj'stcmic vdns, 

f In a large maiori^ of cases the symptoms caused by drrhosis are preceded by 
f those of fatty infiltration, which have alread y be en deslaibed (p. 673), and alcoholic 
^ ccsophagitis and gastritis have generally bcciTpreseht for many years. The patient 
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habitually \sakes in the morning with a feeling of nausea and no desire for ^eal^stj_ 
Tiolent retching often occurs, and he then vomits a small quantttxof alkaline lyatm 
fluid, after which some bile stained mucus may appear A sense of uncomfortable 
fullness IS also felt in the epigastrium after other meals, and the nausea and vomiting 
may recur The appetite is poor, and there ts a special repugnance for meat when 
cirrhosis develop, the symptoms due to catarrhrat6"exaggerated hy the congestion 
of the gastric and intestinal mucous membrane caused by portal obstruction , this 
leads to the secretion of still more mucus, and by preventing absorption of gas lea 
to flatulence, which aggravates the feeling of distension already present Flatulence 
IS a constant early symptom and may be the earliest sign of portal congestion , it is 
‘ Ic vent avant la pluie ” . 

I he complexion is generally sallow and bloated with dilated capillary or artena 
angiomata, especially over the nose and cheeks In the later stages theTace is dteun 
the cheeks and eyes are sunken, and the conjunctiva: are congested and often slighUj 
tinged with inlc The skii^f the body ts dry and inelastic , numerous spider angio 
mata appear on the face, neck and back as the disease progresses and red or purple 
areas of skm may be produced by the uniform distension of small venules Purpura 
and various forms of erythema may occur 

The tongue is flabby and furred, the gums readily bleed and pharyngitis is com 
mon owing to chronic vrntation by alcohol The breath is often offensive as a resul 
of oral sepsis .. 

The patient is generally constipated, but attaclis of diarrhcea often occur, espcciii*; 
during tnc last few ueeks of life 

In a Urge proportion of cases the Uver is enlarged when the patient is first seen 
Its lower border can generally be felt below the costal margin in the ngbt 
line, but ascites and occasionally flatulent distension of tlie intestines or ob«w 
may render it impalpable It is always hard, and its edge can consequently oflen 
be felt even when it is not enlarged An enlarged liver can be observed to shrink » 
the disease progresses until it ceases to be palpable, and after death it may be fou^” 
to be considerably smaller than normal The irregular surface of the liver may be 
recognised by palpation, and m contrast with its tenderness m the pre cirrhotic 
stage is insensitive 

Discomfort is often felt in the right hypochondnuro, but pam occurs only if 
disease IS complicated by an attack of perihepatitis 

In about 35 per cent of cases jaundice occurs It is generally slight and is often 
transient In the absence of jaundice, excess of bile pigment may be found m <ne 
blood 

In 80 per cent of cases the spleen is enlarged Owing to its hardness it is easily 
felt unless It IS obscured by ascites or intestinal flatulence Discomfort or pain ^3/ 
result from stretching of the capsule if rapid enlargement occurs , more frcqucnd^ 
ti IS due to pcrisplcnius When both Uic Uver and spleen arc much enlarged 
left lobe of liic former may overlap the latter 

llxmatcmesis occurs m about 25 per cent of cases It may be an early sympt^'^’ 
and is often the first indication of the presence of serious disease, though it is 
allv preceded by sj-mptoms of castntis It is Jess common after ascites has developed 
I lie bxmatcmcsis gcntrallj ukc» the form of a single large hxmorrhage but sortie 
limes a smaller quanlil) is tomited dunng seseraf days It is generally rc^^u^ 
onl> after a considerable interval I he blood collects slowly in the stomach 
often passes into the intestine, causing mclama without Inmiatemcsis W hen a con 
sidcnblc quaniiu lias collected m the stomach, the distension causes it to be v oniitc^ . 
small quantities arc not brought up unless \omitmg occurs from some indcpcwd<P| 
cause Death directly fnim hTnutcmesis is unusual in cirrhosis and account^ 
less than 5 per cent of the moruUiy In tl»c majority of cases the haOTOrrbsge ‘ 
result of rupMirc of vancore \«ns of the trsophagus, especially in the lowest 3 
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where they can often be demonstrated with the radiograph The blood runs into 
the stomach, though m severe cases it may well up directly from the tesophagus 
Hsemorrhage may also occur from imnute erosions secondary to acute gastntis, some- 
times associated with lancose veins The erosions are verj difficult to discover post 
mortem and possiblj m some cases there is no actual loss of surface, the hemorrhage 
corresponding with the bleedmg which occurs from other mucous membranes In 
very rare cases melena may result from thrombosis of the portal vem or one of its 
branches (see p 6S8) 

Epistaxis IS common. The hemorrhage generally comes from a pomt on the 
anterior part of the septum In the late stages oozmg from the nose may occur, as 
well as from the gums, lungs, kidnej’s and uterus, as a result of the toxemia caused 
by hepatic insuffiaencj and defiaency m vi tamin K, and small hemorrhages often 
occur under the s^ Hamoptysis, however, is generally due to the cirrhosis being 
assoaated with pulmonarj tuberculosis 

Asates is present in most cases of cirrhosis which run their full course It is a 
late symptom m uncomplicated cases, and is oftSi absent if the patient dies from 
some mdependent cause or from hiematemesis at a comparatively early stage The 
onset IS generally gradual, but it occasionally develops suddenly after a blow on the 
abdomen, a chill or an acute infection , it is also acute in portal thrombosis It some 
tunes disappears spontaneous!) It is partly due to portal congestion, as the intra 
hepatic brandies of the portal vein are compressed some being completely obbterated , 
occasionally others are thrombosed, and m rare cases thrombosis of the portal vein 
it&df occult, but this IS not the sole cause as the fluid may collect with extreme 
rapiditv instead of pan passu vnth the changes in the liver, and it is often absent 
when tlic portal pressure is high as shown b> the occurrence of htematemesis In 
some cases it is secondary to chrome pentomtis The ascitic fluid is dear and some 
tunes slightly bile stamed Its reaction is alkalme, its speafic gravit> between 1 008 
and 1 015, and a large proportion of the cells it contains are endothehal When the 
asates is due to chrome pentomus the speciflc grant) is greater than 1 015, more 
albunun is present, flakes of fibnn may form on standing and polymorphonudear 
cells are foimd When 50 per cent or more of the cell& are I)Tnphocytes, tuberculous 
pentomtis is probabl) present In rare cases the asates is chjlous or chyhform, 
still more rarely it is hjEmorrhagic. 

Oedema of the ankles is frequent, but it is rardy sev ere, though occasional!) it 
spreads up the legs to the abdomen and back It often develops before or at the same 
time as the asates m which case it may be the result of h)'poprotein'emia, but most 
frequent!) it follows it and is then often due to thrombosis of the inferior vena cava 
Pressure from the asatic fluid ma) pla) some part, smee removal of this ma) lessen 
the cedema 

Muscular weakness and loss of energy may be the earliest symptoms, they '^r., 
constant in the late stages The musdes are flabby and atrophied, and m4.rl cd 
wasting of the whole body occurs 

The nse in ultra abdominal tension caused by flatulent dy’spepsia and later by 
asatesjs frequently followed by the development of hermas 

The urme is diimmshed m quanUty and the speafic gravity is high It is very 
aad and high coloured and a large deposit of urates generally forms on standing 
It contains excess of urobilm, but even when slight jaundice is present bile pigment 
IS often absent. In tlie late stages the percentage of nitrogen excreted as ammonja 
increases at the expense of urea , this is due to ammonia being required to umte 
with the excess of orgamc aads present, and not to inability of the liver to form urea, 
as ammonia giv en by the mouth is stiU excreted as urea In the last days of life Icuan 
and tv rosin crystals are sometimes found 

Albummuna is occasionally present as a result of Itcpatic toxremia nephritis or 
congestion of the kidneys from heart failure Glycosuria is rare as the glyojgcnic 
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function of the liver is maintained to a certain extent even in advanced cases. The 
blood may be normal, but in a number of cases anemia develops, due either to 
defidency of iron, proteins, or to hsemorrhage from tesophageal or other 
veins. In some cases the aniemia is hyper^hromic or macrocytic, but more usually 
it is hypochromic and normocytic. . 

The temperature is often raised in rapidly progressing cases apart from compuca- 
tions such as tuberculosis and urinary infection, ^ . a: • rv 

In the late stages of drrhosis the toxaemia which results from hepatic msumacDcy 
gives rise to restlessness, irritability, muttering delirium and finally to coma. Sev ere 
colitis with large amounts of blood and mucus m the stools is a frequent compilation. 

Nervous symptoms may also be present as a direct result of chronic 
Delirium tremens may follow a drinking bout and occasionally a hamatemesis. Sugnt 
mental disturbance and muscular tremor ate common, but neuritis is rare. ^ 

Active tuberculous disease is found more frequently in patients dying with cirrho^ 
of the liver than with other diseases. This is probably due to the diminished resistance 
to tuberculous infection caused by chronic alcoholism. The lungs are most often 
affected, phthisis being the cause of death in 15 per cent of cas« of dnhosis, an 
tuberculous pleurisy is not uncommon- Either the drrhosis or the phthisis may W 
completely latent and remain undiscovered until death. Tuberculous peritonitis ^ 
found in 10 per cent, of cases ; the accompanying asdtes is often thought during Uie 
to be due to the drrbosis. The lungs are gcneiSly also involved. Tne_ majonty o 
cases of tuberculous peritonitis in adult males arc associated with drrhosis. 

Diagnosis. — An enlarged, bard liver in an alcoholic individual is generdly 
result of drrhosis. The occurrence of hsmateroesis, cnlareemcnt of me spleen of 
slight jaundice makes the diagnosis still more probable. The enlarged bard 
which is produced by chronic venous congesu'on in heart failure, may be difficult 
to distinguish from cirrhosis if the patient Is seen when the heart is no longer failing* 
A histoiy of heart failure with pain in the hepatic region and any evidence of existtog 
heart disease point to congestion. . 

The diagnosis from syphilis and from malignant disease of the liver is discussed 
elsewhere (p. 687). 

The symptoms in the last stages arc often indistinguishable from those of ursnu^ 
and the diagnosis may be very difficult in the absence of a full history. But a much 
increased blood urea with high blood pressure, albummuric retinitis or the present 
of a large quantity of albumin vrilh casts in the urine would prove that urasmls i* 
present. 

Prognosis.— If an individual srith alcoholic cirrhosis becomes completely teetotiu 
in the pre-asdlic sUge, there is a good chance that the disease will not progress and 
that his sjTnptoms will disappear. Even the damage done to the liver can be repaiKd 
1 1 come extent by hyperplasia of its cells, a large liver being therefore a favourable 
sign, and the danger of hxmatemesis, together with the other ill effects of po^ 
congestion, may be overcome by a sufficient development of the anastomoses between 
the portal and general venous 3}*stems. 

Much, therefore, depends upon the patient’s character, as, if he is unabl^ 
control he desire for alcohol, the disease is certain to advance to a fatal issue. The 
■voungcr the patient the more chance there is for functional compensation to occur, 
but the prognosis is always bad in children. However completely latent the dlseas® 
may become, much of the damage to the li%er is, of course, permanent, and the pau'ent s 
power of resisting acute infections and other diseases is materially reduced. 

Fe\er is a senous symptom, as it indicates rapid advance of the disease or the 
presence of some enmpheatjon. The dciwlopment of jaundice, and particulariy 
ascites, are of senous significance. 

In rare cases the disease runs a subacute course, death occurring within a fej^ 
months of the onset of s)-mptoins. Suiii cases are most frequent in comparad'®'? 
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young adults who are heavy drinkers. The liver is painful and tender, fever is present, 
emaaation is rapid, and multiple hamorrhages arc likely to occur. 

Treatment. — As has been indicated, the real treatment of_d rrhosis must be 
pro^ylactic, but considerable alleviation and prolongation of Jif^can often be 
achieved by treatment even when the disease is fully established. iUpDhoI must be 
-absolutely prohibited for the rest of the patient’s liife, and no medicine containing 
alcohol should be prescribed. 

Thejiiet in the early stag^ should be that required for the treatment of the associ-_ 
ated'chronic’^asuitis, and curries, piddes, ginger, all higWy^^oned food, jiinegar, 
'^ustard,~pepper, high game must be restricted. In the late stage, when symptoms 
of "hepatic insufficiency are present, the diet should consist of milk, milk foods, vege- 
table purges and fruit *, a quarter of a pound of dextrose in a pint of lemonade or other 
fruit drink should be given daily. High protein feeding is certainly important as a 
preventive and should be carried on throughout treatment, milk concentrates being 
useful when meat proteins are badly tolerated. \Vhen ascites is present rigid sodium 
restriction and a low fluid intake, combined with the use of mercurial diuretics may 
be most effective and completely relieve the fluid distension. A course of whole liver 
injections g^ven intramuscularly daily for 2 to 3 weeks provides vitamins and lipo- 
trophic factors and may also lead to improvemenL The bowels_should_be kept 
regular by means of .Epsom salts. No other drugs are required in uncomplicated 
cases. The treatment of the gastritis, asdtes and hamatemesis is considered in detail 
elsewhere, 

Smwal Treatment . — Many types of operation have been devised to try and relieve 
portal hj'pertension in cirrhosis of the liver. Most of these operations have aimed at 
shunting the portal blood into the s^temic circulation either by a porto-caval or a 
lieno-renal anastomosis. Ligation of the hepatic arte^ has also been carried out on 
the assumption that the pressure in the hepatic artery is directly communicated to the 
portal system through sinusoidal connections betn'een the two systems. 

These operations have a high operative mortality and in many cases have proved 
no more successful than medical treatment. In general they may be expected to 
help patients who have bled from cesophagcal vances rather than those suffering from 
ascites. 


BILIARY CIRRHOSIS 

There has been much discussion whether it is justifiable or desirable to separate 
this form of cirrhosis from others^ but it makes for clearness to do so. Two forms 
are described. 


PRIAXARY HYPERTROPHIC BILIARY CIRRHOSIS 
Definition. — ^A chronic disease of the liver occurring in childhood and early 
adult life, accompanied by persistent jaundice, with great enlargement of the liver due 
to fibrosis surrounding the smaller bde'ducts and striking splenomegaly. 

iEtiology.— Quite unlmown, but thought to be primarily an inflammation of 
the small bile-ducts. This was Hanot’s view, and the disease was formerly often 
described under his name. It is seen most commonly between the age of 20 and 30 
jears, but also occurs in children. An hereditary and familial mddence have been 
noted. 

Pathology. — ^The liver is very large, smoot hand coloured deep green from the 
chronic jaundice. Microscopically dense fibrosis surrounds the small bile-ducts and 
spreads out to surround the lobules, often single lobules, but the liver cells remain 
unaltered. In the later stages the lobules are invaded by the fibrosis, and the patho- 
logical picture is then almost identical with ordinary portal cirrhosis. It is chiefly 
for tins reason that many \\ riters refuse to separate this form of cirrhosis. The spleen, 
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however is generally much larger than m portal cirrhosis, and may occasionally e\efi 

exceed the liver m weight 

Symptoms — ^The onset is slow and jaundice which waxes and \vane3 but pers 
until death is the most obvious clinical feature Abundant bile pigment is presen 
m the unne throughout Reasonable health may be maintained for years mterrup e 
by occasional enses of abdominal pam and fever The abdomen is often 
distended by the very large hver and spleen and there is much flatulence in 
later stages haimorrhagcs are not infrequent and the patients become very thin an 
poorly nounshed , 

Prognosis is bad The average duration is about 5 years and unless mtercurr 
disease supervenes the termination is from gradual hepatic failure ending m coma 
Treatment — As for portal arrhosis 


SECONDARY OBSTRUCTIVE BILIARY CIRRHOSIS 
Definition — A chronic fibrosis of the liver spreadmg from the larger bile ducts 
which have been obstructed and often infected (cholangitis) by previous dis^e 
Etiology — Obstruction of the larger bile ducts with cholangitis and often peri 
cholangitis due to gall stones caranoma or other obstructive disease This conditio 
13 seen more often by surgeons than physicians 

Pathology —The liver is at first barged but never so large as m the 
trophic variety of biliary cirrhosis Jaundice is constant and m section the 
dark green with obvious dilated large bile ducts filled with inspissated bile A 
fibrosis spreads out quite irregularly from the ducts as m portal cirrhosis 
liver cells are damaged and necrosed there » considerable new bile duct 
Uon The spleen is sometimes normal sometimes enlarged but ne%er of the su 
found m the hypertrophic variety . 

Symptoms— are those of the primary disease obstructmg the bile ducts follows 
only later by those of arrhosis . 

Prognosis— depends on recognition of the primary cause and whether jt can » 
relieved before arrhosis has occurred . 

Treatment — is essentially surgical and preventive Once arrhosis is full) estao 
lishcd the treatment is the same as m portal arrhosis 


^*Ti«mochromatosis 

Synonyms — Pigmentary Cirrhosis Bronzed Diabetes 

fEtiology and Palhologj — Hsmochromatosis is a rare disease m which Urg* 
quantities of hamiosidcnn an iron containing pigment are deposited in various p^ 
oftJicbody cspcaally the liver upper abdominiU lymph glands pancreas suprarensi 
glands and skin but very little m the kidneys and spleen The deposition of p’g 
ment is assoaated with ordinary multilobular cirrhosis of the liver and cirrhosis oi 
the pancreas and the latter by involving the islands of Langerhans may g*'® 
to diabetes mellitus It occurs in about 7 per cent of cases of arrhosis of the 
in males and hardly ever in females There is no excessive hmmolysis. The quantity 
of iron deposited is much greater than m hemolytic anemias in whidi the 
of iron is chiefly in the hver and kidnejs whereas m hxmochromatosis it is clu^'q 
in the hver pancreas and abdominal glands to which it passes from the hver ana 
pancreas The condition appears to be due to some abnormal and excessive abso^ 
tton of iron from the ahmenury tract and since the body is unable to exCTCte thi* 
iron to any extent it is stored in the liver where it causes degeneration of the 
cells In advanced cases 40 g of iron may be deposited in the body compared witn 
the normvl 2 to 4 g Multiple blood transfusions may similarly lead to excessive im" 
deposition as maj some forms of Ixmolj-sis but true arrhosis is only very «rel) 
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produced m this way The disease is extremely chronic Primary caranoma of the 
liver occurs m h'emochromatosis somewhat more frequently than m simple arrhosis 
of the U\ er , j t. 

Symptoms. — The symptoms are those of cirrhosis and diabetes associated ivith 
pigmentation The hver and spleen become progressively larger Ascites may 
occur and the subcutaneous veins are sometimes enlarged The skm is generalh 
pigmented a slaty colour, especially in the exposed parts of the body, and has a wnnMed 
parchment-hke appearance. The lesion of the suprarenal cortex may give nse to 
symptoms of Addison’s disease, the pigmentation of the skm being sometimes due to 
melanin and not to haimosiderin, and pigmentation of the buccal mucous membrane 
may occur In the rare cases m which no pigmentation is present a diagnosis can be 
made only after death In most cases symptoms of severe diabetes wth acidosis 
appear suddenly, but they may be absent to end Genital hypoplasia and loss of 
secondary sex characteristics are commonly found 

Diagnosis — ^The disease can be diagnosed uith certainty only when pigmenta- 
tion, diabetes and cirrhosis are associated together ^Vhen two of these conditions 
are present alone, a defimte diagnosis is impossible It can, however, be made with 
a considerable degree of probability if well marked bronzing is associated with cirr- 
hosis, even m the absence of diabetes The serum iron level is raised, normal = 80 
to 180 pg per 100 ml , and it can be shown that the iron binding capacity of the 
serum proteins is completely or almost completely saturated In doubtful cases 
•biopsy of a pigmented area of skin settles the diagnosis 

Prognosis — So long as no diabetes is present the prognosis is not worse than 
that of uncompheated cirrhosis, but the onset of diabetes is always senous With 
insulin, however, a normal life can generally be led for several years, death being 
finally caused by the cirrhosis Heart failure, due to mvohement of the myocardium, 
IS tlie cause of death m a number of patients 

Treatment — ^The treatment is that of arrhosis and diabetes The latter requires 
larcc doses of insulin, with the aid of which the diet can be balanced without special 
dmicuU^ Repealed venesections to remove iron from the bod> have been tried with 
success and it is possible that the monthly loss of iron occurring with menstruation 
is the reason why the disease so rarelj affects women 


CONGENIIAL SYPHILIS OF THE LIVER (PERICELLULAR 
CIRRHOSIS) .. 


iEtioIogi and Pathology — ^Thc luer ta affected m 50 ^ee cent of lafaats with, 
congenital sj'philis This great frequency is probably due to the Treponema pallidum 
passing through the placenta and the umbilical \cm direct to the fcetal liver, which 
IS the first organ it reaches, and which is consequently found to contain it in larger 
numbers than any other organ 

Congenital syphilis produces diffuse changes in the liver very different from the 
focal lesions of acquired syphilis, except in rare cases occurring in later childhood, 
in vvhicli caseous gummata are found The hver is smooth and uniformly enlarged 
and IS firmer and paler than normal The changes arc due to pericellular arrhosis, 
the result of diffuse infiltration with embryonic conncctive-tissue cells between the 
individual hver cells These may be assoaated with small collections of round cells, 
or rnmary ^mmata, which resemble tubercles when seen by tlic naked eye 

I he spleen is generally enlarged and hard Diffuse small celled inGItntion or 
fibrOTts may be found m the kidneys, pancreas testes suprarenal glands and lungs 
bymptoms. — Symptoms pointing to disease of the hver are not often present 
m infants with congenital syphilis, but on examination the liver and spleen are found 
to be ctmrgcd and abnormally firm The hver normalh extends farther down in 
voung children than in adults owing to its relatively larger tire and the mo'c hon- 
rontvl position of the nbs Only detinite cnHrgemcnt and abnormal Iiardn^ss of the 
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liver can, therefore, be regarded as important in the absence of other evidence of 
congenital syphilis. Jaundice is rare ; it may be present from birth or, less frequently, 
it develops a few weeks later. , . • 

Diagnosis. — The diagnosis is generally easy owing to the well-marked signs oi 
congenital syphilis present in other parts of the body together with a positive Wa^er- 
mann reaction. In the absence of such sie^ the diagnosis must be made from 
rickets, tuberculosis and gastro-intestinal infection, and, when jaundice is present, 
from the other more common causes of icterus neonatorum (p. 746^. 

Prognosis. — ^The prognosis depends upon the general condition of the infant. 
It is less favourable in delayed congenital syphilis than in acquired syphilis owing 
to the changes being generally more widespread. 

Treatment. — The treatment is that of congenital syphilis. 


ACQUIRED SYPHILIS OF THE LIVER 

1. Secondary syphilis. — ^Jaundice formerly occurred in about ^ per cent of cases 
of syphilis at the same time as the roseola and enlargement of glands, but it is now 
almost unknown. Rapid recovery generally followed treatment with mercury, but 
occasionally death occurred from acute hepatic necrosis. It must, of course, be 
distinguished from the jaundice following treatment with organic arsenical prepare' 
tions (pu 229). 

2. Tertiary syphilis. — Etiology. — Gununata of the liver are becoming ino^- 

ingly uncommon ; but in more than half of the cases in which other active syphiliUC 
lesions are found at necropsy the liver is affected. ^ 

Syphilis affects the liver three times as frequently in men as In women. The 
disease is generally discovered betiveen 10 and 20 years after infection, but in rare 
instances it has occurred within a year. 

Pathology.— In the early stages a mass of pink syphilidc granulation-tissue, 
sharply separated from the healthy liver, is found; necrosis soon occurs in the centre, 
which becomes yellowish-white. The caseous mass is later surrounded by a fibrous 
capsule ; as this contracts, the liver becomes more and more deformed. The cap^® 
of the liver in the neighbourhood of a gumma is thickened, and adhesions often 
develop bet^veen it and the adjacent o^ns, the diaphragm and anterior abdominal 
wall. Unless they are very large, gummata, which arc generally multiple, are slowly 
absorbed till they may finely be represented by nothing more than scars, from wbiw 
fibrous tissue radiates into the capsule. Much less often a large part of the Ii'cr ** 
diffusely infiltrated. Gummata are often assoaated with some degree of difiu^ 
syphilitic hepatitis, which produces cirrhotic changes in long-standing cases, espcdally 
it the patient is alcoholic or has been treated with arsphenamine denvatives. 

Symptoms. — Gummata and acatrices are sometimes found after death without 
having led to any symptoms. The nature of the symptoms they produce depends 
upon the size, extent and position of the lesions. Before any localising sympto^ 
appear the patient may complain of general iH health, which is often associated 
g«tro-intcstinal symptoms. The first symptom pomiing to disease of the liver U 
generally pain in the nght hypochondrium, the result of perihepatitis over a gumma* 
The pam may radiate to the nght shoulder and is sometimes associated with local 
tenderness. 

Irregularities on the anterior surface of the h\er produced by gummata and bf 
the contraction of acatrices are easily palpable. I'he diagnosis from mahgnaot 
disease can be made by the presence of a posiuve Wassermann reaction and the rapid 
disappearance of a gumma with antisyphilittc treatment ; jaundice and asdtes are 
much more common in malignant disease, in which the constitutional symptom* 
ate generally more severe, and there may be evidence of a primary growth b some 
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Other situation In hydatid disease the liver is smooth apart from the tumour itself, 
but in syphilis it is often irregular, owing to the contraction of acatnces The 
presence of eosmophiha points to hydatid disease A gumma near the gall bladder 
or m the left lobe of the hver may simulate a growth of the gall-bladder or of the 
stomach respectively. 

Irregular fever sometimes occurs, disappearing with antisyphilitic treatment. In 
rare cases an infected gumma may break down, when the symptoms and sequels 
do not differ from those of other forms of hepatic abscess 

Jaundice is mfrequent m sj'philis of the hver, but it is occasionally produced by 
the pressure of a gumma or of a syphihtic acatnx , in very rare cases this is assoaated 
with attacks of pain mdistinguishable from biliary colic due to gall-stones 

Ascites IS uncommon, but may result from pressure of gummata or cicatrices 
on the intrahepatic branches of the portal vein or less frequently on the vem itself 
in the portal fissure, m which cases t^ombosis is hkely to occur. 

\Vhen a gummatous hver is assoaated with am>Ioid disease, the clinical aspects 
of the latter may be so prominent that the presence of a gumma is overlooked The 
h\ er and the spleen are enlarged, ascites and tedema are present, and the unne contains 
albumin and casts 

Diagnosis — ^The possibility of syphilis should always be remembered m obscure 
hepatic disorders Apart from a history of infection and the presence of other syphilitic 
lesions, the Wassermann reaction should alwys be tested m doubtful cases As, 
however, mfection with syphihs does not prove that every lesion present is syphilitic, 
the final proof of the nature of the disease is obtained only if great improvement or 
complete recovery results from antisyphihtic treatment The diagnosis from arrhosis 
of the liver is suggested by the greater irrewlanty in the enlargement of the liver 
Hamatemesis dilated veins on the abdominal wall, jaundice and symptoms of gastritis 
and hepatic insuHiciency are much more common m arrhosis, and the nutrition 
suffers at an earlier stage 

Prognosis — ^The prognosis of syphihtic lesions of the hver is good if treatment 
IS actively carried out at an early stage In the rare cases in which the symptoms are 
due to pressure exerted by cicatrices and not by gummata little or no improvement 
can occur 

Treatment — As soon as the possibility of syphilis is recognised a full course of 
penicillin should be given Large doses of iodide should then be ordered and ill 
results rarely follow the administration of as much as gr 40 of sodium iodide every 
6 hours , a patient is more likely to suffer from lodism if the dose is graduallj increased 
from a small quantity than if full doses are given at once Mercury should also be 
given, but no organic arsenical preparation because of the danger of hepatic necrosis 
occurrmg as a result of its action on the already damaged hver cells 

AMCEBIC HEPATITIS AND HEPATIC ABSCESS 
This IS dealt with under Amcebiasis (sec p 279) 

HYDATID DISEASE OF THE LIVER 
.ffifiologj and Pathology — Hydatid disease is caused by swallowing the ova of 
the echinococcus or hydatid worm (p 324) The mfection often dates from child- 
hood, even when the disease is not recognised till middle life The ova are conveyed 
by the fingers from playing with a dog the shin, paw's or muzzle of which have been 
contaminated with infected fasces li^ection may also result from contaminated 
water, salads, watercress or uncooked vegetables The disease occurs m many coun- 
tries, and IS common in Austraha and New Zealand, where with a population of 
millions there are 150,000 dogs, of which about a tliird are spreadmg myrwds of hydatid 
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eggs about the country homesteads every day. It also occurs in England, but is rare 

in North America. , ,, 

When the eggs arc swallowed, the embryos set free py digestion of the egg-sneii 
pass through the walls of the stomach or smdt intestine into the radicles of portal 
vein, by which they reach the liver, where they are generally arreted. The embyo 
now forms a small cyst, wnth an internal, nucleated, protoplasmic layer (the endo- 
cyst) and an external “ cuticular membrane The reaction in the surrounding 
results in the formation of a fibrous capsule. After a time a dozen or more buds 
project from the endocyst, and devdop into daughter c>sts, identical in structure with 
the mother cyst ; these soon separate from the endocyst of the mother cj’st and 
become free. 

The fluid in the cyst is clear or very slightly opalescent, with a specific gravity 
between TOOS and 1*011. It contains chlondes, phosphates, traces pf sulphates and 
succinates, and some unknown toxic substances, but only occasionally trac^ 0‘ 
albumin or sugar. Hooklcts and less often hydatid heads may be found in the fluid. 

The liver is involved in 60 per cent, of cases of hydatid disease in man.^ A singw 
cyst is generally present, but there arc occasionally multiple cysts, or single ones 
may develop in more than one organ. 

Symptoms.— The patient remains in good health until the weight of the cyst, 
its pressure on surrounding parts, or the occurrence of a complication, such as rupture 
or suppuration, causes symptoms- A hydatid wst of the liver may remain latent and 
be discovered only after death or in the course of a routine examination of the abdomen 
in a patient tvithout abdominal symptoms. 

The increasing size of the liver may give rise to a sensation of weight and fullness 
in the right hypochondrium, and pain may be felt in the right shoulder. Jaundice 
caused by pressure on the bile-ducts, oedema of the legs and scrotum by pressure on 
the inferior vena cava, and ascites by pressure on the portai vein, may all occur m 
exceptional cases. 

A small cyst may rupture into the biliary passages : intense jaundice results, 
and the patient generally develops suppurative cholangitis. A large cyst may burst 
into the general peritoneal cavity, cspcaally after a blow on the abdomen, when show 
and collapse may follow. Symptoms of an allergic character may result, especially 
severe urticaria, erythema and pruritus, l^ess frequently there may be diarrhaa 
and vomiting, and dyspnoea, sometimes of an asthmatic character. In rare cases 
convulsions, collapse and carduc failure may occur and end fatally. Rupture int<^ 
the stomach or intestines may lead to spontaneous recovery. 

The upper part of the right side of the abdomen and lower part of the thorax 
become prominent when the cjst is la^c. If the cyst reaches tlie front of the li'cr 
it becomes palpable m the hypogastnum. When it projects from the under surface, 
the liver is pushed fonvard and it may simulate a large gall-bladder or a renal tumour. 
A cj-st near the conveidty pushes the diaphragm upwards and may compress the lung 
and simulate a pleural effusion. In such cases the irregularity m the upper surface 
of the h\er can be recognised with the radiograph. When deeply embetided in the 
liver, it produces a more general expansion and no local tumour is palpable. The 
tumour is generally tense and elastic. In rare cases percussion of the middle fingef» 
when the left hand is placed flat over the cyst, produces a peculiar vibration— the 
hydatid thnll — which is pathognomonic. 

Bactena may invade the fibrous capsule and multiply between it and the cutieuhir 
membrane, with the result that the nutnbon of the hydatid is impaired and tl>« 
partite dies. lu death results m a diange m the cuticular membrane, which, vvhen 
hralthj, IS impervious to bactena and leucocytes, but now allows them to pass into 
the fluid, which acts as an excellent culture medium and graduallv beownes filled mth 
pus cells. Symptoms of hepatic abscess arc present, and the abscess may finally 
rupture into the general peritoneal cavnt), stomich or intestines 
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Diagnosis — ^Ihe discovery of a tumour of tlie li%er should lead to a considera- 
tion of cancer, sj'phihs and h>datid cyst The general health is greatly affected in 
the first, comparatively little or not at all m the second and third In cancer and 
S} phihs the tumour is likely to be irregular and multiple , in hj datid it is a uniform 
round s^ielhng, and most frequently only one can be felt The two former are hard 
and obviously solid, wMe the latter is elastic, and in rare cases the charactenstic 
hydatid thnll can be felt The Wassennann reaction iS positive with a gumma and 
generallj negative m the other diseases Eosmophilia is frequent in hj datid, but in 
no other hv er disease, and may nse as high as 75 per cent The mtradermal mjection 
of stenle hj datid fluid produces a positive cutaneous reaction in 90 per cent of cases 
(Casom test) Once the skin has become sensitised it may remam so permanently 
in spite of removal of the cyst The complement fixation and preapitin tests are less 
rchable Radiography ma) show the outlme of a hydatid cyst if its w all has become 
partly or wholely cmafied 

Prognosis — A cyst may continue to grow for 20 or 30 years, but the possibihty 
of suppuration or perforation is a constant danger When it dies, the cuticular 
membrane folds on itself and may become calcified , its contents dry up and form a 
mass con tainin g gntty maienal It can tlien cause no further trouble 

Treatment — In places w here hy datid disease is common, dogs should never be 
fed on raw offal They should be treated periodically with the v ermifoge, arecolme, 
and not petted unless the hands are carefully washed aftenvards 

Hydatid cysts were formerly treated by tapping, but such methods have now 
been completely superseded by an open operation, m which the fluid is evacuated 
and as much of the cyst wall as possible is removed In some cases the latter is v ery 
loosely attached and can be pulled out intact The operation should be performed 
whenever a hydatid cyst is diagnosed, even if it causes no symptoms, as there is 
always a danger of serious compTicatioiis 

CARCINOMA OF THE LIVER 

Etiology and Pathology. — (a) Priaiary Growths — ^Primary carcinoma of the 
liver IS found only about once m each thousand necropsies, and primary sarcoma is 
considerably rarer Primary caremoma may be denved from the liver-cells (hepa- 
toma) or, much less frequently, from the bile duct cells (cholangioma) , 90 per cent 
of the former and 50 per cent of the latter occur m arrhotic hv ers Pnmary cancer 
occurs in about 7 per cent of patients with cirrhosis, the inadence being many tunes 
•IS great as among patients vvTthout acrhosis The incidence is very high m the 
Dutch East Indies owing to the great frequency of non alcoholic cirrhosis among 
the nativ es and to a special tendency of this form of cirrhosis to undergo malignant 
degeneration It accounts for some 10 per cent of all malignant tumours m some 
Asiatic countnes such as Japan and the Malay States 

Pnmary cancer of tlie liver readily mvades the portal vem, along which it spreads 
in both directions from the point of entry, formmg a tree like cast of the affected part 
of the portal system On section the growth distended v essels give die appearance 
of a tumour of multicentnc ongin, and dissemination to other parts of the Uver often 
occurs through the portal system. In 40 per cent of cases extrahepatic metastases 
are present. Spread by lymphatics may involve glands m the portal fissure, whicli 
press upon the portal vem and bile ducts as well as glands elsewhere m the abdomen 
and chest, and malignant emboU may pass by the hematic veins to the lungs The 
symptoms may be mdistinguishablc from those of cirrhosis, the liver bemg normal in 
size or considerably enlarged In the latter case, nodules can sometimes be felt on 
the surface The spleen is often enlarged, and asates dev^ops owing to portal 
obstruction Pam m the right bypochondnum and jaundice are more common than 
m uncomplicated arrhosis 



686 


DISEASES OF THE DIGESTIVE SYSTEM 


(6) SECONT5ARY GROWTHS. — Secondary carcinoma of the liver is about thirty 
times as common as primary carcinoma; it is ten times as common as secondary 
sarcoma. Ito«uremostfrequentlyafter^eageof50. It is more common in women 
than men because it frequently follows cardnoma of the breast and female genital 
organs, and is rare in cardnoma of the lip, mouth and tonrae, which are much more 
common in men than w'omen. The most common seat of the primary disease is the 
stomach, and then in order the colon, breast and uterus- Cancer of the gall-bladder, 
extrahepatic bde-ducts and the stomadi may invade the liver by direct continuity. 

Symptoms- — The liver is almost always palpable, as it is enlarged and abnor- 
mally hard. It becomes progressively larger until it may be so enormous that it 
appears to fill the whole abdomen, the right lobe being generally most affected. It 
is irregular in shape, and individual nodules of growth are often depressed in the centre 
— “ umbilicated Deposits may be felt at the umbilicus and in the faldform ligament 
near the Unea alba. 

Persistent pain is generally felt in the right hypochondrium and in the back ; it 
may pass to the right shoulder and occasiorwly down the arm. It is in part due to 
stretching of the capsule of the Itver, especially when it grows rapidly, but the most 
severe pain is due to perihepatitis, the presence of which can sometimes be confirmed 
by feeling and hearing a rub. Deep-seated growths may cause no pain throughout the 
illness. 

Progressive and persistent jaundice is present in 50 per cent, of cases ovring to 
pressure on the main bile-ducts within the liver by the growth or on those in 
portal fissure by glands. The fasces sometimes retain their colour, as the jaundice 
may be due to pressure on the intrahepatic bUe-ducts, one or more of ivhjch escape- 
Asrites develops in 50 per cent, oi cases, generally as result of malignant peri* 
tonitis or perihepatitis. It nuy also be caused by pressure on the capiluries when 
the liter is ertensivclv infiltrated with growth and by portal thrombosis following 
invasion of the portal vein. The fluid is generally serous, and when jaundice is 
present it is bile-stained. Extravasation of blood into a superficial nodule may cause 
u to be hwnonhagic. In rare cases it b chylous owing to obstruction of a main 
lymphatic, but more frequently it b chyliform. Perforation of the organ primarily 
invoUed or infection without perforation may cause it to become purulent. Oedema 
of the ankles is present in the late stages as a result of toxsemia, hypoproteinremb and 
cardiac weakness. More widespread dropsy may be caused by pressure upon or 
thrombosis of the inferior vena cara or aoine other large vein. 

In the laic stages the patient becomes rapidly wcaser. The appetite b lost, and 
there is often a special distaste for meat. The body woght falb progressivciv, but 
occasionally the loss of weight due to the general emaebuon b more than counter- 
balanced the increw in weight of the liver and the accumulation of fluid in the 
abdomen. The skin is inelasuc and sallow, and secondary anxmia develops. It b 
often possible to sec the liver moving up and down with respiration through the wasted 
abdominal wall. Fever b often present, especially in rapidly advancing cases, quite 
apart from that caused by infection of the pnmary growrth or of a necrotic secondary 
dep^Jt. Suppuratiie cholangitis may be caused by the infection of obstructed dticw* 

The iMgc liver and the as^tes may push the diaphragm up and compress the 
bases of the lungs, which arc ^ likely to become congested, but the main enbi^ 
mem is always dow-nwartb. T^e growth may spread through the dbphragm and 

’ 

FuuUy the patient become. Bmmolent and aometimea deliriou,. Coma is cenet- 

SK&eote,^;n»^ gtadnali/mnte 

Diacnoait— A parolul. tender and irremjiar enlai^ent of the liter is nn»t 
fteqnenUy due to a grovnh, and the probsbjiq, j, increased if genSIl sj-Spl«ns of 
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malignant disease are present If there is evidence of a primary growth elsewhere 
or a growth has been removed by operation within the last 5 years, the diagnosis can 
be made with certainty 

The tumour produced by cancer of the liver must be distinguished from one 
produced by syphiUs and hydatid of the liver The shape of the liver often helps m 
the diagnosis, and umbiUcation of a nodule is conclusive evidence of cancer The 
general hedth is much more impaired and the patient is generallj older m cancer 
than in syphihs and h) daUd disease A history of syphilis or evidence of its effects 
in other parts of the body pomts to a gumma, and unless a primary growth is dis- 
covered the Wassermaim reaction should always be tested Whenever hydatid disease 
is possible, a differential blood count should be made, as eosmophilia is frequently 
present, but not m the other conditions ^Vhen there is asates it may be impossible 
to diagnose between orthosis and cancer, especially if the patient is slightly jaundiced 
The abdomen should be tapped so that the hver can be palpated, the irregulanties 
of the arrhotic hver are so much less marked than those m cancer that they are often 
not recognisable through the abdominal wall The spleen is generally large m cut 
hosis, but normal m size m cancer, and the liver is rarely very large m cirrhosis Pam 
IS generally much greater m cancer, and jaundice, when present, is more profound 
In secondary cancer of the hver the primary disease is often latent, espeaally 
when It IS situated in the stomach, colon, tail of the pancreas, prostate or lung 
But when a thorough mvestigation fails to reveal a pnmary growth elsewhere m the 
body, if jaundice and asates are absent and emaaation is slight, a single, rapidly 
growing tumour of the hver is more likely to be pnmaxy than secondary In doubtful 
cases liv er puncture may provide a conclusiv e diagnosis, but an exploratory laparotomj 
may often he of more value as it enables a biopsy to be done if needed, and satisfies 
both physiaan and relatives that no possible further therapeutic steps are possible 
Peritoneoscopy, though regularly practised in some chmcs, has had little general 
support as a diagnostic procedure (see p 723) 

jprogaosis — Cancer of the liver is alwa^ fatal The course of pnmary cancer 
IS very rapid, as it rarely lasts more than 4 months, and death may occur even withm 
4 weeks of the onset of symptoms The duration of the illness m secondary carcmoma 
of the liver depends upon the pnmary disease, death being often due to the latter 
If the pnmary disease has been removed by operation or is latent, death may not 
occur for a year or even longer after the disuse of the hver is discovered , but most 
cases prove fatal vvithm 6 months The disease generally advances steadily, but it 
may remain almost stationary for a tune and then rapidly progress to a fatal issue 
Treatment — It is rarely justifiable to operate when it is known that a growth 
of the hver is present, but if during an operation for cancer of the stomach or gall- 
bladder the liver is found to be involved only m its immediate neighbourhood, an 
attempt should be made to remove the affected part Moreover, the presence of one 
or more small nodules m the hver does not contraindicate partial gastrectomy or 
colectomy for the pnmary growth, as the operauon may be followed by a penod of 
a 3 ear or more of complete freedom from symptoms Much care and thought must 
be given to the ps 3 chological handling of the individual patient, though no general 
rule can be laid down it is m general, unwise to inform him that he has an moperable 
^d fatd disease If it is deaded to tell him the truth, some form of treatment should, 
if possible be given him at the same time m order to provide some sLght hope even 
if this IS plamly stated to be small 

The medical treatment of cancer of the liver is purely palliative, but by means 
of morphine the patient should be spared pam throughout the illness An injection 
of rnorphine should be given whenever pain is felt and the dose should be mcreased 
as the disease progresses and the patient becomes accustomed to the drug With 
adequate dosage patients can be kept drowsy but free from pain and not unhappy 
to the end The bowels should be kept regular by drugs, the dose of which generally 
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requires to be increased as more morphme is given The patient should be allowed 
to eat and dnnk exactly what he likes, and no restnctions should be made on account 
of the supposed indigestibility of certain articles of food, nor should large quantities 
of food be forced upon a patient \/ho has no appetite When the diagnosis once 
been made ivith complete certainty, frequent examinations of the abdomen distress 
the patient without doing any good 


NON-SUPPURATIVE PYLEPHLEBITIS AND PORTAL 
THROMBOSIS 

iEuoIogy and Pathology — ^Tbe stagnation of blood caused by cirrhosis of the 
liver accounts for about 30 per cent of cases of portal thrombosis, but the latter is 
so rare that it occurs m less than 5 per cent, of cases of arrhosis hlalignant dise^ 
of the liver, stomach or pancreas is the next most common cause , invasion of the 
terns of the affected organ leads to thrombosis, which spreads to the portal tein 
Syphilitic changes in the tvalls of the portal vein and non-suppurativc pjlephlcbius 
caused by spread of infection from neighbouring parts may cause thrombosis 

Portal thrombosis may extend throughout the vein and its branches, but more 
frequently it is localised to the mam trunk and one or more intrahepatic branches or 
extrahepatic tributaries 

Symptoms —-In the presence of arrhosis of the U\er or intra abdominal grovrth 
espeaallv if asates is present, there may be no indication that portal thrombosis has 
occurred If, honeier, the patient is in comparatnely good be^th, sudden occlusion 
of the portal vein may lead to the rapid development of ascites, hsroatemesis and 
melana, and the spleen becomes enlarged \Vhen the splenic vem is occluded, the 
gplensc enlargement is rapid and considerable M hen mesentenc veins are suddenly 
imolved, haemorrhagic infarction results and leads to intestinal paralysis with severe 
melasna and early death 


SUPPURATIVE PYLEPHLEBITIS 

Etiology —Suppurative pylephlebitis is almost alwap secondary to some intra 
abdominal inflammatory disease, generally assoaaied with the presence of pus under 
pressure Acute appendiatis accounts for nearly half of the cases 

Pathology —The veins leading from the source of infection to the hver, together 
with the trunk and intrahepatic branches of the hepatic vem, may all be involved 
but the disease is generally less extensive and may be confined l^ firm clots to a part 
of the porul v'cin or one of its branches The affected veins conUm pus and broken- 
dovm blood clots Their walls are acutely inflamed and may give way, leading 
the formation of abscesses Thus a Urge abscess may develop m the mesentery or 
behind the pancreas The liver is almost always involved by extension to the intra- 
hepatic portal branches or by secondary abscesses formed from mfective emboh 
from the part of the vein primarily affected Innumerable minute abscesses sre 
present, many of which may coalesce to form a honey-combed appearance or Urge 
afwcKses Superfiaal abscesses may rupture and lead to general or local pentomus 
whi^ may also result from the pnmaiy disease The infection is generally calls'^ 
suphylococa, and very rarely by Satm typhi or Sh 

Symiptoms.— The on«t is generally sudden, the symptoms due to the prwnary 
disc^ bei^ complicated by the occurrence of a ngor or pam and tenderness ovcf 
the liver The clinical picture is cventuaDy a composite one of the svmptoms of the 
primary disease, sepsis and Iner disease, with the frequent addition b^rc death of 
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pneurrvoma, pulmonary abscesses or empjcnia, generally on the tight side Evidence 
of portal obstruction is rarely present The patient looks anxious and ill He is 
sallow and in about half the cases is slightly jaUtidiced Fe\ er is continuous, inter- 
mittent or remittent, leucocjiosis is present, and the pulse and respiration are rapid 
Rigors \vith profuse sw eating are common, especially m the early stages Uniform 
enlaigement of the h\ er occurs m about 60 per cent of cases Pam and tenderness 
are generally present, and a rub may be heard o^er the liter The spleen is only 
occasionally enlarged Vomitmg is common and diarrhoea may occur Blood cultdfes 
are generally stenle 

Diagnosis — The development of a septic state tvith ngors and enlargement arid 
tenderness of the lit er m a patient with appendicitis or other intra-abdommal disease 
IS suggests e of suppurative pj lephlebios, but a correct diagnosis is rarel} made In 
amoebic abscess of the li\*er there is generally a history of djsentery, the progress of 
the disease is less rapid, and there may be signs of a single abscess mstead of a uniform 
enlargement of the liver A history of gall stones is much more common m sup^ura- 
ti%e cholangitis than m p}lephlebitis, and jaundice appears tarher and is deeper 
The diagnosis from a sub diaphragmatic ah^wss secondary to appendicitis may be 
impossible, and the two may be present together Acute infective endocarditis vvllh 
enlargement of the liver and spleen without cardiac murmurs closely simulates 
suppurative pjlephlebitis 

Prognosis and Treatment — ^The disease is almost alwap fatal, and no treat- 
ment IS of real av'ail, though massive doses of antibiotics and sulphonanudes should 
always be tned 

Thomas Hunt 

DISEASES OF THE GALL-BLADDER AND 
BILE-DUCTS 

CHOLECYSTITIS 

Etiology and Pathology, — Cholecj-stitis results from infection of the gall- 
bladder most frequently with Bad colt, but also with Salm typht and paratyphi, 
streptococci and staphylococci The mere presence of bacteria m the bde does not 
necessarily lead to cholecvstius, just as baolluna may occur wthout causing pjehhs 
Organisms which normaiiy inhabit the colon and lower part of the ileum might 
theoretically gam access to the gall bladder by four different channels 

(1) Tj’phoid bacilli pass from the mtestmes by the lacteals to the mesenteric 
glands, from which they are conveyed by the lymphatics to the thoracic duct and 
thence into the general arculation, a typhoid septicxemia being thus produced The 
bacilh are excreted from the blOod into the bile by' the liver and m the unne by the 
kidneys probably m every case, but cholec^titis and pyelitis develop m only a com- 

small proportion There i:» no doubt that Bact coh can pass through 
the healthy bowel wall, but under ordinary conditions it reaches no farther than 
the lymphatic glands, which act as a very effiaent filter, and there is no evndence 
that chmecy'stitis is ever preceded by a Bact cob sepucaimia 

(2) The portal vein would seem a likely channel for the passage of Bad cob to 
the liv cr and thence iti the bile to the gall bladder without gaining access to the general 
cir^IaUon But the portal blood is normally stenle and remains so even when the 
wall of the bowel is damaged, and bactena injected into the portal vein of animals 
are not excreted m the bile 

(3) It has been suggested that cholecystitis is the result of infection wath strains 
of Streptococci having a special affimty for the gall-bladder, which are conv’eyed to 
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it by the cystic artery from infected teeth, tonsils and other fod. But Section of 
the gall-bladder with streptococd is much lew common than with Bact. colu and later 
investigations have failed to confirm the experiments upon which this theory was 

(4) Cholecystitis might be due to an ascending infection from the duodenum, and 
though this is normally sterile, in achlorhydria large numbers of Bact. coli and strepto- 
coeef are often present, and achlorhydria is found in about 30^ per cent, of cases ot 
gall-stones. In the acute gastritis which occurs in food poisoning and influenza ana 
other infections achlorhydria is generally present, and it is possible therefore that the 
duodenum may be infected during the temporary achlorhydria resulting from acute 
gastritis, and last sufficiently long for ascending infection or the gall-bladder to occur. 
Xt is in fact not uncommon for patients with chronic cholecystitis to date their 
toms from an attack of food poisoning or an acute infection, which may have been 
accompanied by achlorhydria, even if the gastric secretion when the patient comes 
under observation is normal. 

Infection of the gall-bladder first leads to inflammation of the mucous membrane, 
the external appearance of the gall-bladder remaining normal. The inflairunation 
subsequently spreads to the deeper tissues; the wa& become thick and inelastic 
and the cystic lymphatic gland enlarged and infemed. , 

Cholecystitis may be acute, su&cute or chronic from the onset. Acute ana 
subacute cases may become chronic, and suppuration or gangrene may occur m ^ 
chronically inflamed gall-bladder If a stone becomes impacted in the mouth of me 
cystic duct The contents may become purulent in the course of an acute infection 
without gall-stones, but necrosis is very rare in their absence. 

ACUTE cholecystitis; empyema op the call-bladdbe 

/Etiology and Pathogenesis. — ^Acute cholecystitis occurs in about I per cto^ 
of cases of typhoid and paratyphoid fever. Apart from this it is rare unlew the cjstic 
duct is obstructed by an impacted gall-stone. Bile is generally jpresent in the gah* 
bladder only if the contents arc examined within a few days oi the onset. The 'vaii 
is thidienea and obviously inflamed, and the ctsuc lymphatic gland is enlarged. 
When the cholecystitb is secondary to an impacted gall-stone suppuration or gangrene 
is likely to occur. Suppuration leads to empyema of the gall-bladder : if adhesions 
have previously formed as a result of chrome cholecystitis the empyema may rupture 
into the duodenum or colon ; otherwise localised or generaUsed peritonitis results. 
Necrosis may be localised or general. ^Vhen localised it is generally secondary W 
ulceration at the neck of the gall-bladder following impaction of a stone; rupture 
into the duodenum or the production oC a local abscess commowly follows. Tn® 
whole wall of the gall-bladder may become gangrenous as a result of ovcr-disteosion 
from obstruction of the cystic duct or less commonly of the common bile-duc*» 
especially in elderly people in whom the blood supply is defident; unless cbole- 
cj^tcctomy Is promptly performed, general pcritonita is then certain to develop. 

Symptoms. — Acute pain in the right hypochondrium is the most constant 
symptom. It often radiates to the angle of the right scapula and less frequently 
to the nght shoulder. The gall-bladder may be felt as an extremely tender tumour, 
but tnore frequently the rigidity of the right rectus makes deep palpation impossibl®* 
Jaundice occurs only if there is a stone in the common bile-durt or the cholecystiw 
M part of a general infection of the biliary passages. Pyrexia with polymorphonuclear 
Icucocytosis IS always present. ^ ^ 

The defense musculaire often involves the right dome of the diaphragm as well 
as the nght rectus, and signs of adema and congestion of the base of the right lung 
may be present. 

In mdd cases recovery takes place after a few days, but symptoms of chronic 
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cholecystitis may develop at a later date. In suppurative or gai^renous cholecystitis 
fatal complications rapidly occur unless an early operation is penormed. 

Treatment. — ^The patient should be kept strictly at rest with a lacto-vegetarian 
diet and the local application of heat. The effect of sulphonamides and full doses 
of andbiotics should be tried but if suppuration or gangrene is suspected, an 
operation should be performed without delay. 

CHRONIC CHOLECYSTITIS 

Symptoms. — Chrome cholecystitis is a common cause of chronic dyspepsia. 
The patient complains of intractable indigestion of an irregular character, in striJdng 
contrast with the clock-like regularity of the pain in duodenal ulcer. The time of 
onset and the severity of the pain vary greatly from meal to meal and from day to 
day ; it sometimes begins immediately after food, and at other times it may not come 
until 2 or 3 hours after a meal, or it may occur only in the early part of the night. 
It is imaffected or only incompletely relieved by taking food and by alkalis. In most 
cases the patient complains of what he calls flatulence, but this is really only a sensa- 
tion of fuUness, which is not associated with increased fermentation, and with eructa- 
tion only when it gives rise to aeropha^ by causing the patient to make repeated but 
futile efforts to belch in the hope of relieving his discomfort. ^ 

Nausea is common. It may occur on waking, when it is sometimes assodated 
with vertigo, cold sweats or headaches, in w’hich case migraine may be simulated, 
though the headache is not unilateral. It may be relieved by breakfast, unless eggs 
are eaten, when it is often aggravated. It is sometimes followed by vomiting, which 
gives much less complete relief than in ulcer. 

Patients with ulcer generally lose all their pain in 2 or 3 days if put to bed on a 
strict diet, but improvement is less likely to mllow in cholec}*stitis ; the dyspepsia 
may, however, rapidly improve if fried food and other indigestible fatty foods are 
prohibited. Constipation is generally present, but in some cases intermittent or 
continuous dlarrhoa of a mild grade occurs, and in rare instances profuse, ivatery 
diarrhcEa heralds the onset of an acute exacerbation. 

If attacks of biliary colic, W'hether of the abortive or acute \’ariet}’, occur in associa- 
tion Avith symptoms of cholecystitis, gall-stones are probably present. 

The discomfort after meals is generally in the mid-cpigastrium, but it often 
extends to the right and may be confined from its onset to the right hypochondrium. 
It is frequently associated with pain at the angle of the right scapula. 

Tenderness of the gall-bladder is the most characteristic sign of cholecystitis. 
It is best elidted with the patient IjTng relaxed on his back ; the fingers are then 
pressed beneath the right costal margin in the region of the gall-bladder. The pain:: 
IS much increased when the fingers are brought into still more intimate contact with 
the gall-bladder by deep inspiration, which is then sharply arrested.^ The pain 
produced in this w'ay is in striking contrast with the absence of tenderness when 
deep pressure is exerted under the left costal margin or a short distance to the inner 
or outer side of the gall-bladder under the right costal margin, though it is not un- 
TOmmon for a slighter degree of tenderness to be observed over the whole of the lower 
border of the U\er, especially in the immediate neighbourhood of the gall-bladder. 
Pressure on the gall-bladder may also cause nausea. 

The upper part of the right rectus abdominis muscle is often tender and rigid ; 
tenderness and rigidity of the low’cst intercostal muscles may cause impeded respira- 
tion and a stitch in the right side of the chest. Tenderness is also sometimes present 
over the tliird to the tenth dorsal spines, the muscles to their immediate right and 
the end of the eleventh rib. 

* This sign ivas first described by Nauoyn in 1892, but is often incorrectly ascribed to 
Murphy who described it ten years later. 


692 


l)lSE\SnS OF THE DIGESTIVE SYSII M 


In chronic cholecystitis there IS raiciauy uu , 

ture rises to bcuvcen 99° and 100° F ea^ evening or during exacerbations o 
inflammation accompanied by more marked symptoms Jaundice rarely “ 

there is biliary obstruction due to a calculus, but in some cases an associated bepau 
leads to slight icterus and marked excess of urobilinogen in the urme 

Diagnosis — ^The healthy gall bladder can be visualised by choicer stograp J 
After a preliminary film of the nght upper quadrant of the abdomen has be^ ta c 
a dose of pheniodol or Tclepaque is swallowed in the evening and no y- 

or dnnk is taken until the next monung Films are then taken at 12 ° 

after swallowing the dye and, if no good shadow is seen, again at 18 and 20 no 
When a sufficiently clear picture has been obtained a fatty meal, consisting mai ) 
of buttered eggs is eaten and films are taken at hourly intervals to show the g 
bladder contraaility and rate of emptying If no shadow is seen at all, me . j 
repeated the next day using a s’ ghily larger dose of the radio opaque dye 
and similar compounds ha^e now in general replaced the earlier tetraiodopnen 
phthaleine first used by Graham and Cole in 1924 Most of the substanc^ n 
used contain over 60 per cent of iodine and are contraindicated in _ 

and m gastro intestinal disorders such as pylonc stenosis, which prevent 
from the alimentary tract. Liver disease need not be regarded as a contramdicati 
The method depends upon the substance used containing atoms of sufficient . 

eight to throw a radiographic shadow, and upon its proper absorption m the 
mentary traci and secretion into the bile by the liver In this way it ^ ^5 
gall bladder via the cjstic du« where, as a result of absorption of nine tenths ox 
water of the bile by the mucous membrane, it becomes sufficiently 
throw a shadow of the gall bladder, which can be seen on the screen, and a ^ 
cj-stograph taken A normal gall bladder gives a homogeneous shadow with a 
outline , It 18 not tender when directly palpated, and it is freely movable, being q“ . 
independent of the Shadow of the duoocnal bulb which can 6 e seen simultaneo^ J 
by giving a small opaque meal The normal gall bladder is found to have 
and evacuated the greater part of its contents an hour after the fatty meal H ^ 
shadow of the call bladder is obtained this may be due cither to the dye not hav g 
entered the gall bladder or to its not being concentrated by it sufficiently to P'® 
radio opaque shadow The former may occur m liver disease, especially if jaunoi 
IS present, or if a calculus or adhesions obstruct the neck of the gall bladder at 
c)suc duct, and the latter if the mucous membrane of the gall bladder is unable 
concentrate the bile— as in cholccjatiiis — whether gall stones are present or no 
Variations in shape, position and density of shadow and empt>ing alter a 
arc difficult to interpret, but may indicate choJccystiUs , when the mucous roembran 
IS at all acnousl) diseased no shadow is seen In some cases of cholecystitis the visu 
istd gall bladder is tender, or may be in an unusual position or deformed by 
cven when contracted after the fatty meal, it may then be impossible to separate to 
shadow of the gall bladder from that of the duodenal bulb It must be pointed 
however, that poor technique in radiography, bad preparation of tlie patient, vtirrutia? 
of the dje Overlying gas shadows, and a few rare congenital abnormalities all maket 
interpretation of choleC)’Stognms a matter rcquinng considerable cxpcnencc , 
\\ hen the diagnosis is uncertain, an attempt may be made to obtain some of tr 
contents of the gall bladder for pathological examination A 8 tcrtli«cd duodenal tu^^ 
13 swallowed up to the 23 in mark first thing in the morning before the patient h 
IiaJ anything to cat or dnnk Hie stomach is emptied and washed out with 
water I he tube is then slowJj paid out up to the 28J in mark, which allow’ suKi 
cicnt length for the duodenum to be reached Samples arc aspirated pcnod‘«IJ' 
until the cumnaratucU abundant aad turbid and colourless fluid present m tn 
‘torrwch IS replaced bj the very small quantity of neutral or alkaline, clear and 
ally lilc stained fluid present in the duodenum, which gcntrallj occurs within * ® 


0 pyrexia, but occasionally the tempera 
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2 hours Radiographic control of the position of the tube is advisable, if means are 
aiailable The duodenum is washed out with stenle water, and 25 ml of a 25 per 
cent solution of magnesium sulphate are injected through the tube This causes 
the gall bladder and the bile ducts to contract and the sphincter of the common 
bde duct to relax An abundant flow of pure bile, first pale from the common bile 
duct and then dark from the gall-bladder, rapidly appears this is aspirated, and the 
tube IS withdrawn In the absence of disease the gall bladder bile contains no pus 
cells, and onl> a few epithehal cells pigment granules and rarely cholesterol crystals , 
It is generally sterile, but a few bactena may be present if the duodenum has not 
been suffiaently washed out, especially m cases of achlorhydna In cholecystitis the 
quantit} of mucus is greater than normal, and degenerated columnar epithehal cells, 
pigment granules and less frequently, pus cells are present , the bile contains bactena, 
most commonly an aberrant form of Bact colt in pure culture, and rarely streptococci 
or staphylococci In rare cases Saint typhi may be isolated many yearn after the 
ongmal typhoid fever The combination of cholesterol crystals with pigment granules 
suggests the presence of gall-stones espeaally if large cholesterol crystals with the 
comers broken or rounded are found 

Treatment — Some early cases of cholecystitis can be cured by medical treat 
ment, and great improvement often occurs even m very chronic cases Sulphonamide 
drugs are excreted in the bile in a concentration sufficient for bacteriostatic effects 
as judged by the levels required for this purpose m the blood Unfortunately, since 
they reach the gall bladder vaa the cjstic duct and not through the blood stream, 
they are not excreted in the bile m significant amounts if either liver disease or cystic 
duct obstruction is present The same applies to both pemcillm and streptomycin, 
nevertheless a tnal of chemotherapy is justified provided there is no clear evidence of 
either of these complications and good results may certainly follow a course of 
sulphadiaime in a few cases There is some evidence that part of this drug may 
reach the gall bladder wall directly through the blood 

Hesamme has been widely used as a biliary disinfectant and must be given with 
alkalis to avoid risk of damaging the kidneys It is excreted unchanged m the bile 
and is given in doses of gr (30 increasing up to gr 120 with an equal amount of sodium 
bicarbonate It must be taken on an empty stomach and should not be followed by 
food which will cause the gall bladder to emptj itself rapidly Daily treatment must 
be contmued for a number of weeks but results are difficult to assess 

Biliary drainage should be stimulated by giving a concentrated solution of mag 
nesium sulphate when the stomach is empty an hour before brealJast The correct 
dose IS the largest quantity the patient can take wathout produang diarrhcea when 
no other apenent is used The salts cause the gall bladder and bile ducts to empty 
their contents into the duodenum through the relaxed sphmeter of the common 
bile duct Half an ounce of olive oil should be taken three times a day half an hour 
before meals as it has the same effect as magnesium sulphate on the gall gladder 
Bile salts are the most effective of all stimulants of bile excretion and they sdso play 
an essential part in keepmg cholesterol m solution The sodium salt of dehydrocholic 
acid (Dehydrochohn) should be given three tunes a day m a dose of gr 3 to S 

There is no clear evidence that food containing cholesterol has any appreciable 
effect on the quantity of cholesterol in the blood or bile Consequently a cholesterol 
free diet cannot be regarded as a means of preventmg gall stones When however, a 
patient with cholecystitis is aware that the less digestible forms of fatty food give him 
discomfort, they should of course, be avoided If, however, he is able to tolerate 
fats Uiey should be included m the diet, as they stimulate gall bladder emptyang 

If achlorhy dna is present gastnc lavage may be practised in the hope that normal 
secretion will bt, restored and hydrochloric acid should be given bwore breakfast 
and with lunch and dmner 

The only indication for surgery in chronic cholecystitis is the failure of medical 
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treatment which has been thoroughly carried out for an adequate time. If it is 
that gall-stones are present, it is generally useless to delay operation, in 
cholecystectomy should be performed in preference to cholecystostomy. 


GALL-STONES 

Synonym. — Cholelithiasis. g, 

Etiology. — Clinically gall-stones occur about twice as frequently m worn 
in men, but they are found post mortem about five times more often in women 
men. They are very rare before the age of 15 5 75 per cent, of clinical cases 
between 30 and 60, 40 to 45 being the most common age. The incidence is gw 
post mortem about 20 years later. Gall-stones occur m about 20 per cent. 0 
women and 7 per cent, of all men dying after the age of 25. There is a 
cncy for gall-stones to be familial, and they are often associated with obesity 
overeating. .. 

Pathology. — (a) Infection . — Infection of the gall-bladder leads to 
The agglutinated bacteria, precipitated mucus and cellular debris ma^ le 

nucleus of gall-stones if excess of cholesterol or bile- pigment is present in the bi « 
especially if the flow from the gall-bladder is less free than it should be. The natu 
and the path of infection have been discussed in connection with cholecystitis (p. 
Stones may form very rapidly, but nhen they hate once formed, the infection t * 
Quentiy dies out, and the bile, stones and wall of the gall-bladder may be ' 
tnough the latter still shows signs of old inflammation. In other cases the 
commonly found in cholccjstitis are still present. The " strawberry 
is probably the result of low-grade infection. In this condition, also called cholester* 
osis of the gall-bladder, cholesterol esters are formed in the wall of the gall-blaooc 
and appear on the inner surface as multiple yellowish granules visible to the ns*®, 
eye giving, on the congested and reddened mucous membrane, the appearance 0 
an unripe strawberry. 

(i) Exeat of Cholesterol in the blood and btU.^-The majority of gall-stones 
a considerable proportion of cholesterol. Norma! blood contains cholesterol, vn>cn 
comes from endogenous and exogenous sources. The endogenous cholesterol ^ 
produced by the constant activity of the cortex of the suprarenal glands, and by the 
periodic actnity of the corpus luteum at each menstrual penod. During pregnancy 
the corpus luteum produces a very large quantity of cholesterol, so that the percentap 
in the blood gradually increases to nearly double and that in the bile to four times the 
normal. The exogenous cholesterol comes from certain articles of diet; it is abund- 
anily present in eggs and to a Jess extent in cream, and in liver, kidne)-, sweetbread 
and brain. The importance of hypercbolcstcrol.’emla m the pathogenesis of fp"' 
stones has, however, been exaggerated. Accurate post-mortem statistics show that 
the greater incidence of gall-stones m females is not due to pregnancy, as the pf®* 
portion of women with gall-stones who have borne children to those who hate not 
IS the same as the proportion among those who have no gall-stones. But there i* 
no doubt that a biochemical factor must be present to explain the development ol 
the Urge, solitary, pure cholesterol stones, which are occasionally found in perfectly 
healthy and stcnlc gall-bladders, and it is probable that some constitutional peculiarity 
in connection with cholesterol metabolism is an important predisposing cause. 

(c) BtUary irani.— A stone is espeaally bkely to form in the presence of infection 
and excess of cholesterol in the bile if biliary stasis is also present. In some cases 
there appears to be a congcniul or acquired abnormalitj of the anatomical rehtions 
or of the neuro-muscular mechanism of the bile channels, which impedes the evacua- 
tion of the bile (sec p. 661), Dcfiacnt exercise also Icatls to biliary stasis. 

By examining sections of gall-stones it is generally possible to get some idea of 
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the history of their formation. Thus the centre of most is -white and consists of 
pure cholesterol ; only after the stone has reached a certain size is there, as a rule, 
any deposit of pigment and lime salts resulting from a period of infection. Then 
there may be a further layer of cholesterol caused by hypercholesterolemia, possibly 
the result of pregnancy ; then another stratum of pigment and lime salts may form, 
and so on. A pure cholesterol stone corresponds to a pure oxalic acid or uric acid 
stone in the kidney, and the presence of pigment and of lime salts corresponds to 
that of phosphates in a urinary stone- Pure pigment stones are frequently found in 
cases of acholuric jaundice, when they are secondary to excessive production of bile- 
pigment by hzemolysis. 

Symptoms. — Gall-stones may be completely latent. More frequently their de- 
velopment is preceded and accompanied by continuous or intermittent dyspepsia. 
These “ inaugural symptoms ” are sometimes referred to as gall-stone dyspepsia : 
they are really due to (Aolecystitis (pp. 690, 691) and not to the presence of stones. 
Abortive attacks of biliary colic may occur independently of or associated with gall- 
bladder dyspepsia. Typical attacks of severe colic are less frequent and are uncommon 
in the absence of previous symptoms. 

Many patients who suffer from gall-bladder dyspepsia and a few who have no 
such symptoms complain of short attacks of severe pain, which may occur at any time 
of the day or night with or without any obvious cause, such as an indiscretion in 
diet : occasionally an attack is the direct sequel of a long railway journey, a drive 
in a motor car on a bad road, or \’ioIent exercise. Attacks may occur daily or at long 
interns, or there may be a series dose together followed by a long spell of freedom. 
The patient may shiver during an attack, mthough his temperature never rises greatly 
and often does not rise at all. When the pain is acute, it is impossible to take a deep 
breath, ^e attempt produdng a catch ” in the right side of the chest, which is vety 
similar to that felt in pleurisy. 

Attacks of biliary colic most frequently result from impaction of the stone in 
the neck of the gall-bladder dose to or at its junction with the cystic duct. They 
often occur in the night. The attack begins wth extremely sudden acute pain high 
in the epigastrium or in the region of the gall-bladder or both ; it may pass through 
to the angle of the right scapula; it is often a^ntinuous and not of colicky type. 
The violent pain is accompanied by great restlessness, in contrast to the motionless 
state of a patient with a perforated ulcer or acute appendicitis. Some relief may be 
obtained by pressing upon the abdomen. The patient feels cold, but sweats profusely. 
Slight inspiratory distress is common, but the presence of definite dyspncea or faint- 
ness, when the pain is high in tlie epigastrium or still more so if it is substemal, 
should raise the suspidon of coronary thrombosis as an alternative diagnosis. Nausea 
almost alwap occurs; the presence of vomiting generally indicates that the stone 
has passed from the gall-bladder into the cystic or common bile duct Aerophagy 
is generally present. The pdn commonly disappears with absolute suddermess. 
The sudden onset and sudden cessation are spedally characteristic of gall-stone 
obstruction in the cystic duct The temperature may rise a degree or two during 
the attack, and there may be a slight temporary leucocytosis. Constipation is complete. 

Jaundice oc<mrs only when a stone reaches the common bile-duct. Repeated 
attacks without jaundice are generally caused by a stone of some size becoming im- 
pacted in the neck of the gall-bladder. Repeated attacks -with jaundice, which may 
be very ev^escent and sometimes completdy latent and only recognisable by a 
temporary rise in the serum bilirubin indicate the passage of small stones down the 
C3ratic and common bile-ducts into the duodenum, ntimerous stones being generally 
still present in the gall-bladder. The slightest yellow tinge of the conjunctivie or a 
trace of bile in the urine is strong evidence that an attack of pain of doubtful origin 
is due to gall-stones. 

If a small stone, having traversed the Q*stic duct and passed down the common 
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bile duct to reach the ampulla of Voter, remains there or mg to £ 

lumen of the sphincter, a special group of symptoms appears In Ko m jmpulU 

cases one or more stones ate still present m the gall bladder A stone 

acts as a ball valve causing intermittent attacks of colic with J .Vg 

Pam 13 variable , it is occasionally the only symptom Vomiting is 

attacks, which are accompanied by fever with chilU or severe ngors m 3 P , . 

of cases The jaundice is rarely complete and persistent , it ^ ^s-Qt 

but in such cases serum tests generally show that hyperbihrubinxmia ’ , J 

m rare cases it is unaccompanied by pam In the intervals betw een attacks p ' 

may appear to be quite well, though a slight degree of jaundice or 

pam in the gall-bladder region may be present. Sooner or later aswnding . 

IS likely to develop , there is then constant pyrexia with repeated ngors ana p j 
morphonuclear leucocytosis If the condition is of long duration, the liver , ^ 
enlarged and hard as a result of biliary obstructive cirrhosis , the spleen is p P 
m about one third of the cases 

Small gall stones are rarely recognised in the stools and larger ones ar , 
rarely passed It is important to distinguish gall stones from concretions pro 
by drugs or by the administration of large quantities of olive oil The 
gall stones consist of cholesterol and can, therefore, be recognised by being v cry ^ 
and inflammable The rarest form of stone to be passed is a very smah jjj. 
one, which has probably traversed the normal passages during an attack oi 
as it may be the only one, a cure may result. More frequently faceted 
passed , even if large numbers are found, it is very unlikely that all ba'® 
bladder Lastly one, or less frequently two or three large stones, which waj 
formed by the agglomeration of several smaller ones, may be passed after 
a fistulous communication between the gall bladder and duodenum or colon * 
fetula may develop veiy slowlj without symptoms after chronic cholecystitis 
led to the production of adhesions More fremiently the perforation mj. 

sudden and takes place during or after an attaeV of colic. In other cases the fisw 
may be caused by the perforauon of an empyema of the gall bladder into the 
In rare cases a large stone may cause acute intestinal obstruction, generally near tn 
end of the ileum. Occasionally the pam in the neighbourhood of the umbilicus o 
the right iliac fossa disappears spontaneously as the stone passes onwards , 
be suDsequently felt below the umbilicus and finally in the rectum, from which tn® 
stone may have to be dislodged by the finger 'iHie complete passage may take froio 
1 to 8 days 

It 13 generally impossible to palpate the gall bladder dunng an attack of acuw 
pain owing to the ngidity of the abdominal muscles but when the attack passes on 
the tenderness cenerahy becomes localised to the gall bladder itself In som® 
cases the gall bladder is found to be enlarged owing to distension with clear flui4 
espeaally if the stone is impacted in the cysuc dutt It gradually contracts on 
Slone or stones vvvthin it, probably after temporary dilatation, so that in long standing 
cases It IS rarely palpable Even if a gall-stone passes into the common bile duct, 
the gall bladder does not often become enlarged , thus a large gall bladder m a 
of chronic jaundice generally indicates chronic pancreatitis or a growth of the head 
of the pancreas or of the common bile duct, rather than stone (Courvoisier’s law) 
Pure cholesterol gall stones are never visible with the radiograph but when h®* 
gaits are present, cspccaallj in thm patients they often throw a cbaractenstJC “ nng 
shadow The shadow must be disunguished from that produced by a renal calculus* 
a calafied tuberculous focus m a kidney, a calaficd tuberculous gland or a calcareous 
deposit in a costal cartilage This can ^ easily done by means of cholecystography 
This method also makes it possible to photo^ph transparent stones, as they mat 
then appear as pale areas surrounded by the dara shadow formed by the dye filhng 
the rest of the gall bladder tailure to visualise the gall bladder on two successive 
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occasions, espeaally in the presence of a good shadow of the liver, which proves that 
the dye has been absorbed from the intestines, indicates that the cystic duct is ob 
stnicted, probably by an impacted stone, that the lumen of the gall bladder is entirely 
occupied by stones, or that its mucous membrane is so damaged that it is incapable 
of absorbing water and so producmg the concentration of the bile necessary for the 
production of a shadow 

In doubtful c^es valuable information can often be obtamed by examination of 
the bile obtamed through a duodenal tube (p 692) Failure to obtain dark bile on 
mjecting magnesium sulphate would confirm a diagnosis of gall stones suggested by 
absence of a gall bladder shadow after cholecystography 

Complications — Cholecystitis is always present before gall stones develop, ev 
cept with the rare solitary sterile cholesterol stone If the mouth of the cystic duct 
becomes obstructed suppuration or gangrenous cholecystitis may develop (p 690) 
In some cases mflammation may spread up the hepatic ducts or down the common 
bile duct , in the latter case the pancreatic ducts may become infected and chronic 
pancreatitis develops In rare cases glycosuria or actual diabetes follows Primary 
cancer of the gall-bladder makes up not more than 1 per cent of all cancers, but 
between S and 10 per cent of people over 40 with multiple faceted gall stones ulti 
mately de\ elop cancer of the biliary tract It is probable that it is the chrome chole- 
cystitis whicli is associated with the caremoma rather than the gall stones smee the 
relationship does not appear to exist m the case of smgle metabolic cholesterol stones 
Bihary fistula may develop between gall bladder and duodenum or colon, or pen 
tonitis may result from perforation of the gall bladder into the abdominal cavity 

Diagnosis — Gall bladder dyspepsia must be disunguished from that due to 
peptic ulcer An onset of duodenal ulcer symptoms after the age of 45 and especially 
m a woman, is much m fav*our of gall stones and relief from food and alkahs is rarely 
as dtfimttt m gall stones as m >jlceT Symptoms dot to colon spasm and constipation 
often cause dilficulcy m diagnosis, especialfy as a spastic colon and cholelithiasis often 
exist together in the same patient The pam of coronary infarction is usually sub 
sternal and often spreads to the neck and arms, but may be exceedmgly difficult to 
distinguish from that of gall stones The distinction from other forms of colic — 
renal or intestinal — is usually not difficult ^yhen gall stones are associated wth 
persistent jaundice the diagnosis from hepatitis carcinoma of the head of the pancreas 
or arrhosis of the liver may be \ery difficult, loss of weight occurs m all four, but 
a distended gall bladder m tlie presence of jaundice almost alw’ays means a grotvth 
The biliary obstruction due to growih is complete whilst that due to stone is often 
only pamd and frequently intermittent 

Treatment — During an attack of biUary colic the pain should be controlled by 
the injccuon of morphine (gr f) wnth atropme (gr ^o) Slight attacks may be relieved 
by 1 or 2 tablets of glyceryl trinitrate (gr placed under the tongue The latter 
experimentally relaxes spasm of the mhmeter of Oddi whilst morphine increases it, 
but m practice the latter is always eftecUve if enough is gwen whilst mtroglycerme 
often fails 

The early recognition and thorough treatment of cholecy’stitis can be regarded 
as a true method of prophylaxis of gall stones and attention to obesity exercise and 
drug treatment espeaally with bile salts, as given on p 693 is often successful m 
rchcvnng dyspepsia and prev enting cohe 

It the symptoms point dc6nitely to the presence of gall stones and 
espeaally if repeated attacks of biUary colic have occurred, surgery should be adosed 
unless on account of obesity or renal or cardiac complications the pauent is too 
bad a subject for operation hi) ocardial disease is not however a contraindication, 
as the cardiac condiuon frequently improves after cholecy'stectomy and patients 
with imp-'ired hnrts often stand the operation remarkably well Fat patients should 
Lt stnctly d cted for 2 or 3 months m order to bring their weight down before 
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operation. If there Is evidence of active cholecystitis preliminary treatment tvith oat 
of the sulphonamide drugs is advisable. The liability to coinphcations or the recur- 
rence of symptoms is reduced by the regular use of magnesium sulphate to 
stagnation of bile after the operation. Whenever feasible cholecystectomy , 
be performed in preference to cholecystostomy, and the common bile-duct 
always be explored for stones even if there has never been any jaundice. Pre-opei^v 
preparation of the patient is of supreme importance and a high protein diet, 
glucose and treatment with vitamin K are measures which do much to lessen risks 
operation. The operative mortality for uncomplicated cases in experienced han 
vs less than 2 per cent. 


BILIARY COLIC WITHOUT GALL-STONES 
It occasionally happens, especially in otherwise healthy young adults of both 
sexes, that typical attacks of slight or severe biliary colic, generally unaccompawe 
by jaundice, occur in the absence of gall-stones. During an attack and for a snort 
time afterwards the gall-bladder is tender. The bile obtained through a 
tube from the gall-bladder is normal in evc^ way. Cholecystography occasionaiiy 
reveals some abnormality in the cystic duct in the form of acute angulation with o 
without dilatation of the proximal segment, and pressure upon the visualised g«h* 
bladder, especially in a direction from its vertex towards its neck, causes pain ; toe 
gall-bladder is sometimes unusually large. , . 

On abdominal exploration the gallbladder looks healthy, but it may be tighuy 
distended. Examination may show some abnormality in the anatomy of the cysuc 
duct, or an accessory cystic artery may be present, which might cause kinking wh*h 
the gall-bladder is in cert^n positions. The condition Is analogous to Diet! s renal 
crises. Cholecystectomy in such cases is sometimes followed by permanent cart, 
even though neither macroscopical nor microscopical examination shows any abnor- 
mality in the gall-bladder wall or contents. 

When no anatomical abnormality is discovered, the condition is comparable to 
that which gives rise to attacks of biliary colic after cholecystectomy for gall-stones 
or cholecystitis, and which leads to the assumption that a stone has been left in p® 
common bile-duct, though at operation no stone or other cause of organic obstruction 
is discovered. The attacks are probably due to spasm of the sphincter of the common 
bile-duct, and are often called biliary dyskinesia. When the gdUbladder has been 
removed, the common bile-duct often dilates to form a reservoir, which to some 
extent takes its place, and it may take a long time for the neuro-muscular mechanism 
of the common duct and its sphincter to adapt itself to the conditions present after 
cholecystectomy; during this period attacks of pain may result from temporary 
obstruction by the closed sphincter when the dilated common duct is unable to 
empty itself. 

Diagnosis. — ^This condition must be considered when attacks of biliary colic arc 
associated wth definite tenderness of the gall-bladder, chole^stography shows that 
no stone is present, and the bile obtained worn the gall-bladder is normal. Between 
attadcs the tenderness over the gall-bladder dbappears, whereas in cholecystitis d 
mrely goes completely. The condition is most fiwiuenc in nervous and anxious 
individuals and may be associated with general symptoms of nervous origin. When 
attacks of colic occur after cholecystectomy has been performed for gall-stones, one 
Of more stones has probably been left in the bile-ducts, but spasm of the sphincter 
is a possible alternative diagnosis, and treatment for this should be tried before 
advising further surgery. 

Treatment.— Regular contraction of the gall-bladder and ducts and relaxation 
of the sphincter can be promoted by giving magnesium sulphate when fasting in the 
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morning and olive oil half an hour before meals. Before resorting to morphine, an 
attempt to relieve attacks widi 1 or 2 glyce^l trinitrate tablets (gr. 1 ^) placed under 
the tongue should be tried. If attacks persist laparotomy should be advised, the bile- 
ducts explored and the sphincter of Oddi dilated. A fibrous stricture may be found 
or the sphincter much hypertrophied. If all the findings at operation axe fully normal 
to the naked eye it is usually unv\'ise to remove the gall-bladder. 


CARCINOMA OF THE GALL-BLADDER 

Carcinoma of the gall-bladder is a rare disease, which occurs three times more 
often in women than in men, and generally after the age of 50. Calculi are present 
in about 75 per cent, of cases (p. 697). 

Symptoms. — In about 50 per cent, of cases there is a long history of repeated gall- 
bladder attacks. This is followed by a short phase of constant pain, accompanied 
by progressive weakness, anorexia and loss of weight, but no an®mia. The pain is 
situated in the right hypochondrium and often radiates to the right scapular region. 
Flatulence, nausea and vomiting are common. A tumour can generally be felt; it 
may at first be smooth, but later becomes hard and irregular. It is generally not very 
tender, and there is less muscular rigidity over it than is commonly the case with an 
inflamed gall-bladder. 

After a time secondary deposits lead to symptoms, and in some cases these are 
most prominent throughout, the primary disease remaining latent. Thus the liver 
is often large, hard and irregular and jaundice may occur as a result of extension 
to the bile-ducts or compression by enlarged glands; it is occasionally remittent or 
intermittent, when it is generally due to cholangitis or a gall-stone in the common 
bile-duct. 

Ascites is present in about a quarter of the cases as a result of malignant peritonitis 
or pressure of glands on the portal vein. Septic complications, such as suppurative 
cholecystitis or cholangitis, or local or general peritonitis, may occur. Death generally 
supervenes within 6 months of the development of definite symptoms apart from 
those due to the preceding cholecystitis or gall-stones. 

Diagnosis. — ^The diagnosis is often cxceedmgly difficult, but the presence of a 
hard irregular tumour in the region of the gall-bladder with pain, anorexia and loss 
of w’cight in a middle-aged or elderly indiridual, especially if there have been symptoms 
pointing to*cholecystitis or gall-stones, is suggestive of a growth of the g^-bladder. 

Treatment. — It is rarely possible to remove a growth of the gall-bladder owing 
to the difficulty in maUng an early diagnosis. The operative mortahty is high, and 
a verj’ la^e proportion of cases recur within 6 months. The presence of early carcinoma 
is occasionally discovered on microscopical examination of a gall-bladder removed 
on account 01 chrome cholecystius with or without gall-stones ; permanent recoverj’ 
may then follow*. 


CONGENITAL OBLITERATION OF THE BILE-DUCTS 

Etiology. — This rare disease occurs rather more frequently in male than female 
infants. It is occasionally familial and is not associated with congenital sj’philis. 

Pathology. — Some unknown toxin probably passes from the mother by the 
umbilical \em to the foetus. Part of the toxin reaches the liver direct and causes 
rnultUobular cirrhqsb. The rest passes into the general circulation and reaches the 
In er by the hepatic artery ; it is excreted in the bile and gi\ es rise to unilobular 
cirrhosis and inflammation of the stnaH and large ducts and gall-bladder, which, 
being extremely small at birth, become more or less completely obliterated. The 
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disease is thus a combination of porul and biliary cirrhosis with obstruction of the 
ducts. . « 

Symptoms,— Jaundice is generally present at birtli, but may not appear tor ^ 
or more weeks. I'he meconium is normal, but the stools are free from bile from the 
first, and tlie urine is deeply bile-stained. The liver and spleen are large and hard. 
The infant is often remarkably well till the terminal stage, when deficiency in viunun 
K results in purpura and hemorrhages from the mucous membranes and umbilicus, 
and convulsions may occur. _ . j i 

Diagnosis. — Deep jaundice in a new-born infant, with a large liver and spleen 
and hemorrhages without any early evidence of infection, is generally due to this 
disease. 

Prognosis. — Life may last from a few days to as much as 11 months. 
Treatment. — No treatment is of any value. 


CARCINOMA OF THE BILE-DUCTS 

^liologjv— The incidence of carcinoma of the bile-ducts is about half th^t of 
carcinoma of the gall-bladder. It is associated with gall-stones in about 50 per cent- 
of cases. 

Pathology.— The growth arises most frequently in the ampulla of Vater,_wbe« 
a papillomatous projection into the duodenum develops. The common hepatic duCT 
and the common duct are n«t most affected ; a growth of either of the two hepatic 
ducts is very rare. Primary groivths of the cystic duct can rarely be recognised, W 
at the time of death they are likely to have spread either to the gall-bladder or to the 
junction with the hepatic duct. .. 

Symptoms.— The first symptom is generally jaundice, which develops graduaUy 
and as fiftcn ; ti^gh the Sseces ete eXty-eeieiveth they generally contain 

a little stercobdin. Apart from loss of weight and strength the symptoms are those 
of obstructive jaundice, but pain may be felt in the epigastrium or nght hypochon- 
drium, and attacks of colic may occur. In rare cases the symptoms resemble those of 
duodenal ulcer and there may be no jaundice if ulceration of the growth destroys the 
sphincter. Occult blood is present in the stools, and the patient may become ex- 
tremely aiueraic. The gall-bladder and less frequently the liver is enlarged. The 
primary tumour is never palpable. Asdtes may occur as a result of secondary malig- 
nant peritonitis or of pressure of glands on the portal vein. The course of the disease 
IS sometimes remarkably slow, some cases living for over 2 years after the first attack 
of jaundice. 

The diagnosis from carcinoma of the pancreas, chronic pancreatitis and a stone 
in the common bile-duct is discussed on p. 705. 

Treatment. — Life may be rendered more bearable as ^vell as being consider- 
ably prolonged by cholcCTstenterostomy if the obstruction 13 in the common bile- 
duct. In spite of the technical difficulties of the operation it is sometimes possible 
to excise a growth of the ampulla of Vater, but recurrence is almost invariable. 

TnoMAS Hunt. 

DISEASES OF THE PANCREAS 

THE INVESTIGATION OF DISEASES OF THE PANCREAS 

The pancreas produces an external eecretion — pancreatic juice, and an internal 
sweuon— insulin. The two functions are entirely independent, and in the diseases 
affcctmg the former, which are alone considered in this section, clvcosuna due to 
dehaent insulin is rarely present. “ 
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The pancreatic juice reaches the duodenum by the large pancreatic duct and a 
small accessory duct The former runs by the side of the common bde duct for i 
short distance and then joins it to form the ampulla of the bile-duct, a small cavity 
m the all of the descending part of the duodenum, u hich opens m the biliary papilla, 
the end of the duct being kept closed by the tome action of the sphincter ot Oddi 
In most mdiiinduals the pancreatic and common bile-ducts are quite separate, but in 
some 30 per cent of normal people the two ducts are imited terminally and hate a 
common passageway The accessory pancreatic duct discharges through a small 
papilla 1 short distance nearer the pjlonis, but m 30 per cent of normal inditiduals 
It IS not patent or is too small to perform the functions of the mam pancreatic duct if 
the latter is obstructed The common bile-duct is completely surrounded by the 
head of the pancreas m 62 per cent of bodies , in the remamder it lies in a more or 
less deep groo\e in the gland It is clear from these anatomical facts that defiaent 
pancreatic digestion maj occur mvmg to failure of the pancreatic juice to reach the 
intestine either as a result of diffuse disease of the pancreas, w hich mhibits tlie activity 
or actually destroys the secreting cells, or as a result of obstruction caused by a 
pancreatic or gall stone in, or a growth of, the ampulla of the bile-duct occurnng m 
an mdmdual with an mcompetent accessory pancreatic duct In most cases of 
chrome inflammation or cancer of the head of the pancreas jaundice will result, but 
if the accessory duct is incompetent, jaundice accompanied by defiaent pancreatic 
digestion may also be due to obstruction of the ampulla of the bile duct without 
disease of the pancreas 

The stools m defiaent pancreatic digestion — The stools are bulky and pale owing 
to excess of fat, tlic proportion of which in the dried feces may be increased to 60 
to 80 per cent from the normal of IS to 25 per cent The pallor is still more marked 
m the presence of jaundice, as stercobilin is then absent or reduced in quantity 
The fat is present chiefly m, its neutral fonn> whereas normally only about 10 per 
cent isunsplit, m rare cases it separates as od, which solidifles on cooling Micro- 
scopically oil droplets are seen, together with crystals of fatty aads and soaps, which 
are formed b} bactenal decomposition of the undigested fat, but the proportion of 
neutral fat to fattj aads and soaps remains high, m contrast with the excess of the 
latter and small proportion of the former m the fatty diarrhcea of the sprue syndrome 
(p 612) Fragments of undigested meat can sometimes be recogmsed tvith the 
nalvcd eje, espeaally if the presence of excess of fat is prevented by giving a fat free 
diet Striated musde fibres are always recogmsable with the microscope, but there 
IS often no excess of undigested starch In severe diarrhcea assoaated with rapid 
passage through the small intestines the stools msy contain some excess of undigested 
fat, meat and starch in the absence of pancreatic disease , com ersely the imtatmg 
products of bactenal decomposition of undigested fat and meat may themselves give 
rise to diarrhcea, in which case excess of mucus is often present. 

Pancreatic ferments in the duodenal contents, feeces and unne — ^The duodenum 
normallj contains trypsinogen, which is converted into active trypsm bj the entero 
kinase of the intestinal juice, amjlopsm (diastase) and steapsm (upase) Under the 
conditions ilread} de:»crtbed, m which no pancreatic juice reaches the intestme, the 
ferments cannot be isolated from the duodenal contents obtained through a tube 
But It is impossible to recognise with certainty a simple reduction m the quantity 
present, owing to tlic great vanations which normally occur and the techmeal diffi 
culties in the quanUtative estimation of the ferments. The same is true with regard 
to their presence in the stools, and onlj a very rough estimate of tlie quantit) of 
pancreatic juice secreted can be made by measuring the tryptic activity of tlie feces 
On the other hand, by giving pure secretin intravenously the pancreatic secretion 
can be stimulated and rcadi^ collected through a duodenal tube, the volume, 
bicarbonate content and enzyme acuntj can then be measured The rate of secretion 
normally lies between 2 and 5 ml per minute , both the volume and bicarbonate 
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content are reduced in pancreatic disease, but the enzymes are more difficult to 
estimate, and being under vagus control their variations in disease are less fully 
understood. The amounts of hpase and amylase in the blood may readily be deter- 
mined and are of much value in diagnosis. The former is the more difficult to 
mate and in consequence the serum amylase test is more often employed. This 
ferment is excreted in the urine, though only in small amounts if renm disease is 
present and the urinary amylase estimation is also of some value in diagnose, to 
acute hiemorrhagic pancreautis the amounts of amylase in the serum are greatly 
increased. The normal value is defined by units, each of which represents the amoMt 
of enzyme which will fully hydrolyse 1 mg. of 2 per cent, starch solution at pH of 7. 
In acute pancreatitis the serum amylase value may be as high as several thous^d 
units in comparison with normal v^ues of between 100 and 180. This cstinutioo 
is of great value in the differential diagnosis of the “ acute abdomen ” as it is almost 
invanably high in pancreatitis, is never raised in coronary thrombosis and is only 
very rarely raised in cases of perforated ulcer. . 

Carbohydrate metabolism . — ^Although the secretion of insulin is rarely 
affected in the diseases of the pancreas considered in this section, a rise in the blood 
sugar with or tvithout glycosuria is sometimes observed, and the glucose tolerance 
test may show some denaency in carbohydrate metabolism. In doubtful cases this 
IS a strong point in favour of pancreatic disease. . , 

In very rare cases au adenoma or cardnoma develops from the cells of the islands 
of Langerhans and gives rise to hyperinsulmism with symptoms of hypogJyc®mia» 
indistinguishable from those product by an overdose of insulm ; the condition must 
be considered as one of the possible causes of epileptiform convulsions. 


ACUTE NECROSIS OF THE PANCREAS 
Synonym.-— Acute Haeraorrharic Pancreatitis. 

■ffiliology. — ^The pressure under which bile is secreted is considerably higher 
than the maximal pressure attained in the pancreauc duct after a meal, when pan' 
crcatic secretion is most active. Bde is not, however, forced into the pancreas, as 
the resistance offered by the sphincter of the common bile-duct is overcome by a 
smaller pressure. But -when the mouth of the common bile-duct is obstructed, the 
bile may be forced into the pancreatic duct. Normally this may cause no ill effects 
but if the bile is very concentrated or it is infected, it may activate the pancreatic 
zymogens ; the trypsm causes necrosis with secondary hzemorrhage of the pancreas, 
and the steapsin causes fat necrosis. If the bile is infected, but not otherwise, support* 
tioQ of the pancreas occurs simultaneously. 

The obstruction is caused by a gall-stone in 50 per cent, of cases, and in 
rare instances by a pancreatic ciculus or a round worm. When the lumen is free, 
the obstruction is probably caused by spasm of the sphincter of the common bJe- 
du^ Necrosis may also follow hannorrliage caused by a direct injury to the pancreas. 
It is believed that in some cases acute congestion, cedema and cvct necrosis of the 
pancreas may result from mtense reflex stimulauon of the splanchnic nerves. 

Very rarely infection reaches the pancreas by way of the blood-stream in pyxnd^ 
and infective endocarditis, and abscesses may result from retrograde thrombosis in 
suppuraUNC pylephlebitis. Acute pancreautis is a rare complication of mumps, but 
suppuniuon and necrosis never occur (see p. 174). 

Pathology. — Necrosis, h^morehages and suppuraUon are present in varying 
proporuons m the pancreas. Opaque white areas of fat necrosis are found in the fat 
of the panCTcas, the retropentoneal tissue, omentum and mesentery, and also occa- 
sionally m that of more distant parts, such as the pencardium, to whidi the pancreatic 
lipase has been conveyed by lymphatics. Bacteria, espcdally Bact coU and suepto- 
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coca, can generally be isolated from the pancreas and often from the gall-bladder 
The peritoneal cavity often contams blood-stained fluid, cspeaally in the lesser sac , 
m the later stages this fluid is infected and suppurative peritonitis may be present. 

Symptoms —Without any wammg a sudden very violent pain is felt m the 
epigastnum It contmues without intermission, but paroxysms of still more severe 
pam occur from time to time Severe pain across the back is often present After 
a short time vomiting begins and is repeated at frequent intervals , the gastric con- 
tents are first ejected, and after a tune the vomit contains bile Flatus may be passed, 
but the bowels are not opened, and no sounds mdicating gastro-intestinal activity 
can be heard on auscultation The abdomen soon becomes distended, it is very 
tender on palpation, but the muscles are often not correspondmgly ngid The tender- 
ness and ngidity begin m the epigastnum, but before long become general In rare 
cases the enlarged pancreas can be felt, but the ngidity of the abdomen generally 
makes this impossible Slight jaundice is occasionally present as a result of pressure 
of the swollen pancreas on the common bile-duct The patient soon becomes col- 
lapsed wth a weak and rapid pulse and slight i^anosis , he appears more severely 
ill in the first few hours than is generally the case m acute pentomtis Occasionally 
he IS dyspnceic. The temperature is not greatly raised and may be subnormal, and 
leucocytosis is generally absent The symptoms of vasomotor collapse are due to the 
absorption of protem-breakdown products which are produced by the proteolytic 
(tryptic) ferments escaping from the obstructed pancreatic ducts Glycosuria is 
rare, possibly because aea& occurs too rapidly, as the diabetes produced m animals 
by the removal of the pancreas often does not develop until some days have elapsed 
Diagnosis — The possibility of acute pancreatic necrosis should be considered 
in all cases of acute symptoms m the upper part of the abdomen m adults, espeaally 
if the pauent is an elderly obese, alcoholic mdividual, who has previously suffered 
from symptoms uhich might have been due to gall stones or gastro-duodenitis A 
carefully taken history may reveal the fact that the patient has previously had one or 
more similar, but much slighter attacks, probably due to acute but localised necrosis 
from which complete recovery took place The symptoms may closely resemble 
those foUoiving perforation of a gastric or duodenal ulcer, but m the latter there is 
generally a history pomting to ^e presence of an ulcer before the onset of acute 
symptoms , vomiting is contmuous m pancreatitis, but occurs only at the onset or 
not at all in perforation, and the hepatic dullness does not alter m pancreatitis, but 
often disappears owmg to the escape of gas through a perforated ulcer , and the 
abdonunaf muscles are generally less rigid m pancreatitis than m perforation In 
other cases acute intestinal obstruction is simulated, but flatus generally continues 
to be passed, the abdomen is less distended, and mtestinal sounds disappear at once 
mstead of being unusually loud at first Severe cases with much shock may be 
confused with coronary infarction At the operation the discovery of fat necrosis at 
once makes the diagnosis clear The scrum amylase test is of great value in diagnosis, 
figures of 200 units per 100 ml of blood or higher being almost pathognomonic of 
acute pancreaUUs, the normal levels lying between 80 and 150 

Prognosis — ^The most acute cases are usually fatal and the imtial shock may 
even result m sudden death Some cases run a subacute course, espeaally if one or 
more localised abscesses form 

Treatment — The se^ ere shock assoaated with acute pancreatic necrosis makes 
immediate operation a procedure of extreme nsk For this reason the first step m 
treatment must be to correct the fluid and salt balance and the hremoconcentration 
which is usually present. Intravenous salme, and plasma should be given at once 
and if possible the serum chloride and protein estimated Morphme, complete rest 
and restriction of all fluids or food by mouth to prevent vomiting must be maintained, 
and in most cases improiement is rapid Provided the diagnosis is certain, non- 
opcraUve treatment on these hnes is the safest procedure and operation should only 
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be considered if signs of increasing peritoneal irritation or the development of j'aundiw 
with a rising serum amylase 6gure makt it imperative. At laparotomy any ^socwte 
galUbladder disease should be treated, and the abdomen drained, but incision ot 
pancreas itself is not to be advised unless a localised abscess is found. Permanen 
deficiency of pancreatic secretion may follow due to a chronic interstitial ' 

The mortality for cases requiring operation lies between 15 apd 30 per cent., butt 
recovery rate in less severe cases treated by intravenous fluids is as high as 90 per cen • 


SUBACUTE NECROSIS OV THE PANCREAS 

Pathology and Symptoms.' — ^Necrosis may occur in small are^ of the pancr^ 
as well as in the generalised form just described. This condition U frequen y 
associated with gall-stones and wth penetrating gastric or duodenal ulcer. It P' 
rise to recurrent attacks of mid- or left-sided epigastric pain, which tends to 
round the left costal margin or to bore through to the muscles immediately W tn 
left of the lower dorsal spine, when it may simulate renal colic. It may spread up^ 
wards to the left shoulder and downwards to the left iliac fossa and even 
thigh and leg. The attacks generally occur 2 or 3 hours after food, when 
tional activity of the pancreas is at its height. The pam may be associated vnth d P 
tenderness, but there is httic or no rigidity, and the abdomen is often much distcndco- 
The patient may be perfectly well in the intervals between attacks. As 
pancreatic necrosis, the attacM may be associated with cyanosis and a weak, , 
not specially rapid, pulse, The stools are generally normal, and there U do 
glycosuria, but there may be temporary hyperglycremia and glycosuria during to 
attacks. . ^ 

Diagnosis,— Attacks of left-sided pain occurring in cholelithiasis and after 
cystectomy are often caused by subacute pancreatic necrosis, which may also accouo 
for pain wring through to the back in gastric and duodenal ulcer, though 
pain of this kind may occur in which the ulcer at operation is found to be free from 
adhesions and the pancreas healthy. The sudden violent abdominal pain, 
tenderness, rigidity and Icucocytosb, which may occur in an attadc of diabetic coma, 
is probably ot similar origin. 

Treatment. — The recurrence of attacks may be pretented if a diet is 
which ailords as complete rest as possible to the pancreas. The patient should W 
starved for 3 dajs and then gi'cn carbohydrates alone for 3 day’s. After that a 
liberal diet is allowed, but fats and meat should be given sparingly m spite of the f*^ 
that the stools shoiv no evidence of pancreatic insuffiacncy. 

In severe attacks the question of operation requires consideration : gall-stones, 
tf present, ahould be rcnimed and cholecystectomy p^ormed. 


CHRONIC PANCREATITIS 

Etiology and Pathology, — Clirontc pancreatitis is generally due to infection 
spreading up the panercauc duct, 'fhis may be the result of stagnation of pancrcapc 
•ecftlion owmg to the presence of a gall-stone m tlic lower end of tlie common bile* 
duct. In rare cases the duet is obstructed by a pancreatic calculus, but this n«y 
Itself be secondary to infection of the pancreatic ducts. Cancer of the head of th« 
pancreas, and obstruction of tiic mouth of the common bdc-duct by cancer of ih^ 
ampulla or of the duodenum, are generally <»mpbcatcd by chronic pancreatitis. 

W ben no obnous obstruction ta found to account for chronic pancreauiis, the 
ducasc BUY have been due to a gall-stone which lias been passed, or infection may 
lave ascended from the duodenum, or descended from tJie upper biiary passages, 
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as non calculous cholec)’stitis is sometimes present When a chrome gastric or 
duodenal ulcer erodes the pancreas, the neighbouring part of the gland becomes 
chronically inflamed 

In chronic pancreatitis the inflammation and secondary fibrosis are mainly inter- 
lobular, coarse bands of connecti\e tissue, often visible to the naked eye, separating 
the lobules of the gland from each other The head of the pancreas is generally most 
affected It is hard and somewhat enlarged 

Symptoms — ^In chrome pancreatitis the normal functions of the pancreas must 
be more or less disturbed, but m many cases it is entirely latent, as the inflammation 
may not be suffiaently severe and tvidcspread to mterfere senously with pancreatic 
digestion It is often found accidentally during an operation for gall stones, or at 
necropsy if the pnmary disease proves fatal In an mdividual m whom the pancreas 
completely surrounds the common bile duct, jaundice is likely to de\elop It may 
be the only sjauptom, and chronic painless obstructive jaundice, developing insidiously 
may be due to chrome pancreatitis as well as to carcinoma The gall bladder is 
dilated, but it is generally difficult to recogmse by palpation, and the liver is often 
enlarged and abnormally hard, but not tender In cases in w hich pancreatic defiaency 
occurs, the stools contain excess of fat and undigested meat (p 701) and diarrhoea 
may result, the deficient digestion causes emanation with mcreasmg weakness, 
steatorrhosa may be severe with much diarrhsa, extreme emaciation and anorexia 
Diabetes rarely results from chronic pancreatitis, but it may occur m very chrome 
cases if tlie inflammation invades the islands of Langerhans 

Chronic pancreatitis may be painless, but in the majonty of cases periodic attacks 
of pam occur, lastmg from 1 to 5 days and recurring every few weeks or months — 
chronic relapsing pancreatitis The pain is often severe and tends to radiate along 
the left costal mar^ia and to bore through to the muscles immediately to the left of 
the lower dorsal spme and to the angle o? the scapula The pam is often w orse lying 
down tlian sitting up and usually requires morphine for its relief Left sided pam of 
this kmd in gall bladder disease should suggest the possibihty that the pancreas is 
involved, and m chronic gastnc and duoden^ ulcer that penetration mto the pancreas 
has occurred 


Diagnosis — 'It is rarely possible to determine with certainty whether chrome 
pancreatitis is present as a complication of gall stones or of the other conditions 
wath which it may be associated If hyperglycsemia w ith or w ithout glycosuna develops 
in such a case, it is extremely probable that the pancreas is becommg affected The 
changes m the faces, which result from the absence of pancreatic digestion, do not 
prove that the pancreas is affected in a case of chrome jaundice, as obstruction of 
the ampulla of the bile duct may prevent the pancreatic juice as well as the bile from 
reaching the duodenum although the pancreas is healthy 

The possibility of chronic pancreatitis should be considered m all cases of chronic 
jaundice m which the cause is doubtful Attacks of pam, even m the absence of a 
characteristic history, makes the presence of gall stones probable In the absence of 
such attacks cspea^ly if the gall bladder be enlarged, either chronic pancreatitis 
or a growth is probably present A growth is much more commonly assoaated with 
chrome pam, and emaciation and w c:£ness develop more relentlessly than w ith diromc 
pancreatitis It is often impossible, however, even at an operation, to distinguish 
between a growth of the head of the pancreas and chronic pancreatitis Only when a 
patient recovers completely and permanently is it possible to be certain that the 
condition was inflammatory The periodic attacks of chrome relapsmg pancreatitis 
are often mistaken for tliose of duodenal ulcer, but there is less vomiting and loss of 
weight m ulcer and the pain during attacks is more continuous in pancreatitis In 
some cases tlic pam of pancreatitis may simulate a coronary infarction and diverticu 
htis of the colon mav also have to be considered m the differential diagnosis 

Prognosis — The prognosis depends upon that of the primary condition in 
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secondary cases and the piesence of dironic pancreatitis does not alter the 
in operations for gall stones In cases of apparently pnmary pancrwtitis ^ 
has taken place after an exploratory operation m which nothing wm done 
pancreatitis causes death only in the presence of complications Morphine aaa 
IS not uncommon, and the continued attacks of pain and loss of eight may lea 
serious secondary neurosis mhicfa 

Treatment — It is only necessary to consider the treatment of those ca®®® . 

appear to be primary as when the pancreatitis is secondary no treatment 
what IS necessary for the pnmary disease is required If the jaundice does not a 
withm 3 months or a shorter penod if the patient rapidly loses weight and stre g 
or tests show that the functional efficiency of the liver is becoming impaired an ^ 
tion should be performed A cholecystentcrostomy ^MU cure the jaundice r 
one source of irritation of the pancreas by draining the infected bile and proven 
development of secondary infection and necrosis in the liver In chrome c^m '' 
out jaundice the diet should be kept low m fats alcohol avoided and full cios ^ 
pancreatin given after each meal Hexamethonium salts are sometime 
relieving pain probably by their acuon in depressmg vagal action and so reau e 
pancreatic secretion Various forms of surgical treatment have been suggested 
eluding division of the sphincter of Oddi thoracolumbar sympathectomy and e 
exasion of the pancreas, but results have been uncertain 


FIBROSIS OF THE PANCREAS IN INFANTS 

Synonym — Fibrocystic Disease of the Pancreas e u ♦ ♦ was 

/Etiology and Pathology — ^This disease was first described in 1905 but it w 
not until 1938 that it was fully recognised as a clmical and pathological ^ 

frequently familial and is by no means so rare as was bebeved being found m iy 

1 and 2 per cent of routine admissions to children s wards and m J 

3 per cent of all necropsies in infants The mam changes are found m the pancre 
lungs and intestme In the pancreas the aam and small ducts are blocked by m^P ® 
sated eosinophilic secretion with resulting atrophy of the aum and gradual . 

ment by fibrous tissue the islands of Langerhans are not affected Similar ebang 
to those occurring in the pancreas are found in the lungs and intestme and it is 
able that the condition is a generalised disease of mucus secreting glands through®’^ 
the body due to some nutntional deficiency Broncho pneumonia is almost 
present with bronchiectasis fibrosis and abscesses of the lungs except m infants 
dying m the very early neonatal period 

Sytnptojtns — Symptoms genexally appear sonn alter iv/lb Ertreroe emaciatioD 
occurs in spite of a very good appetite owing to the absence of all pancreatic 
from the intestines The abdomen is distended Diarrhtea is common and tn 
stools are often large pale and offensive but much of the fat is split owing to bacten^ 
acUon m the colon A chronic cough is present from an early age and signs of 
monary infection appear Clubbed fingers and cyanosis with purulent offensive 
sputum usually develop later and dominate the clinical picture ^ 

Diagnosis — ^The disease should be suspected m all cases of chronic respiraW^ 
infection and nutritional deficiency in children a clinical diagnosis is often possible 
from an accurate history and examination alone but may be confirmed by the finding 
of a high fat content m the stools together with an absence of pancreatic ferments 
in the duodenal juice If death occurs m the first few months of life the condition 
13 rarely disunguished from many disorders causing chronic wasting with terrain" 
broncho pneumoma but if the illness lasts longer aeliac disease is simulated ^ 
this case the pulmonary symptoms should arouse suspiaon of fibrocystic disease 
Treatment — ^The results of treatment are disappointing The diet should b® 
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low in fats but high in carbohydrates, proteins and vitamins. Protein hydrolysates 
are a valuable addition to the feeds, if they can be tolerated and full doses of pancreatin, 
1 to 2 g. per meal, should also be given. 

Therapy witli antibiotics usually fails to control the pulmonary infection com- 
pletely, but should be given a full trial. Death from broncho-pneumonia is the rule, 
but the prognosis, though bad, is not quite hopeless, and a few patients survive for 
a number of years or even exceptionaUy appear to make a full recovery. 


SYPHILIS OF THE PANCREAS 

The pancreas is affected in 20 per cent, of cases of congenital syphilis in the new- 
born ; in most cases the liver is simultaneously affected, and somewhat less frequently 
the spleen, bones, lungs and other organs. The gland is enlarged and hard oning to 
proliferation of the interlobular connective tissue ; the gland-cells atrophy, but the 
islands of Langerhans escape. Acquired syphilis occasionally gives rise to gummata 
of the pancreas. 

Symptoms. — The symptoms are those of chronic pancreatitis or carcinoma of 
the pancreas. The tumour may be palpable, and it may lead to obstruction at the 
pylorus or duodeno-jejunal flexure wim persistent vomiting. The occurrence of 
diabetes in a s}*philitic patient should surest that the pancreas may be affected. 
The Wassermann reaction should always be tested in cases of suspected chronic 
pancreatitis and carcinoma of the pancreas, whether the diagnosis is made clinically 
or at an operation, and in diabetes, and anti-syphilitic treatment instituted if it is 
positive. 


PANCREATIC CALCULI 

Pathology. — Diffuse calcification in the parenchyma of the pancreas is found 
by radiography in about 10 per cent, of cases of chronic pancreatitis, but true pan- 
creatic loculi occurring in the ducts tiiemselves are rare. When present they may 
be single or as many as two or three hundred. They are white, yellow or brown, 
and vary in size from mere sand to smooth or irregularly shaped masses, an inch or 
more in length. They consist of tribasic caldum phosphate or of an amorphous 
debris mixed with caldum carbonate. Even though pancreatic juice normally con- 
tains no caldum carbonate, this is the chief constituent of the calculi, which conse- 
quently, on radiographic examination, throw much more definite shadows than gall- 
stones. Calculi never form in a healAy pancreas ; they result from infection of the 
ducts and stagnation of the secretion. The ducts behind the calculi are dilated, and 
chronic pancreatitis is present, but suppuration is very rare. The condition may be 
assodated with gall-stones. 

„ .Symptoms and Treatment. — In 30 or 40 per cent, of cases calculi are completely 
“ silent ’’ but when they cause symptoms they are those of the assodated chronic 
pancreatitis ; the attacks of pain begin and end more abruptly if a stone is present. 
If the presence of definite cuculi can. be proved in contrast to the irregular caldfica- 
tion of chronic inflammation, surgical exploration is justified when it may be possible 
to remove one or more stones even though others may still remain. 


PANCREATIC CYSTS 

.Etiology and Pathology. — Simple obstruction of the pancreatic duct leads to 
atrophy of the secreting tubules and not to the formation of cj-sts. When chronic 
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secondary cases, and the presence of chrome pancreatitis does not alter the outlo^ 
m operations for gall stones In cases of apparently primary pancreatitis 
has taken place after an exploratory operation in which nothing was done 
pancreatitis causes death only in the presence of compUcations Morphine adoicti 
IS not uncommon, and the continued attacks of pain and loss of weight may lead 
serious secondary neurosis . v 

Treatment. — It is only necessary to consider the treatment of those cases wn 
appear to be primary, as when the pancreatitis is secondary no treatment bej^a 
what is necessary for the primary disease is required If the jaundice does not a 
wthm 3 months, or a shorter period if the patient rapidly loses weight and stren^ 
or tests show that the functional efficiency of the liver is becormng imjiaired, an op® 
tion should be performed A cholecystcnterostomy will cure the jaundice, . 
one source of irritation of the pancreas by draining the infected bile, and prevent 
development of secondary infection and necrosis in the liver In chrome wi 
out jaundice the diet should be kept low in fats, alcohol avoided and full doses 
pancreatin given after each meal Hexamethonium salts are sometimes „ 

relieving pain, probably by their action in depressing vagal action and so 
pancreatic secretion Various forms of surgical treatment have been suggested, 
eluding division of the sphincter of Oddi, thoracolumbar sympathectomy and c' 
excision of the pancreas, but results have been imcertam 


FIBROSIS OF THE PANCREAS IN INFANTS 

Synonym.— Fibrocjstic Disease of the Pancreas ^ 

Etiology and Pathology.— This disease was first desenbed in 1905, but it ^ 
not until 1938 that it was fSly recogmsed as a clinical and pathological 
frequently famihal and is by no means so rare as was bebeved, being found m 
1 and 2 per cent of routine admissions to children’s wards and in 
3 per cent, of all necropsies m infants The mam changes are found in the pancreas 
lungs and intcstme In the pancreas the acini and small ducts are blocked by *^P* 
sated eosinophilic secretion with resulting atrophy of the aam and gradual 
ment by fibrous tissue the islands of L^gerhans are not affected Similar ebang 
to those occurrmg in the pancreas are found m the lungs and mtestine, and it is pw 
able that the condition is a generalised disease of mucus secreting glands througho 
the body, due to some nutritional deficieniy Broncho pneumonia is almost 
present, with bronchiectasis, fibrosis and abscesses of the lungs, except m inf^D 
dying in the very early neonatal penod 

Symptoms. — Symptoms generally appear soon after birth Extreme emaciiitio 
occurs m spite of a very good appetite owing to the absence of all pancreatic 
from the intestines The abdomen is distended Diarrhoea is common and tn 
stools are often laige, pale and offensive, but much of the fat is split owng to bacten 
acuon in the colon A chronic cough is present from an early age and signs of pi“ 
monary infection appear Clubbed fingers and cyanosis with purulent 
sputum usually develop later and dominate the chmeal picture ^ 

Diagnosis — The disease should be suspected in all cases of chronic respn^^^y 
infection and nutnuonal deficiency in children , a cUmcal diagnosis is often possible 
from an accurate history and examination alone, but may be confirmed by the finding 
of a high fat content in the stools, together with an absence of pancreatic fermenW 
in the duodenal juice If death occurs m the first few months of life, the condiuoc 
is rarely dislmguished from many disorders causing chronic wasimg with tennm^^ 
broncho pneumonia, but if the illness lasts longer, ccchac disease is simulated , 
this case the pulmonary symptoms should arouse suspicion of fibrocystic disease 
Treatment.— The resulu of trcatnwnt arc disappointing The diet should be 
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low in fats but high in carbohydrates, proteins and \-itamins. Protein hydrolysates 
are a valuable addition to the feelis, if they can be tolerated and full doses of pancreatin, 
1 to 2 g. per meal, should also be given. 

Therapy with antibiotics usually fails to control the pulmonary infection com- 
pletely, but should be given a full triah Death from broncho-pneumonia is the rule, 
but the prognosis, though bad, is not quite hopeless, and a few patients sur^dve for 
a number of years or even exceptionally appear to make a full recovery. 


SYPHILIS OF THE PANCREAS 

The pancreas is affected in 20 per cent, of cases of congenital syphilis in the new- 
born ; in most cases the liver is simultaneously affected, and somewhat less frequently 
the spleen, bones, lungs and other organs. The gland is enlarged and hard oudng to 
proliferation of the interlobular connective tissue ; the gland-cells atrophy, but the 
islands of Langerhans escape. Acquired syphilis occasionally gives rise to gummata 
of the pancreas. 

Symptoms. — ^The symptoms are those of chronic pancreatitis or carcinoma of 
the pancreas. The tumoirr may be palpable, and it may lead to obstruction at the 
pylorus or duodeno-jejunal flexure witit persistent wmiting. The occurrence of 
diabetes in a syphilitic patient should surest that the pancreas may be affected. 
The Wassermann reaction should always be tested in cases of suspected chronic 
pancreatitis and cardnoma of the pancreas, whether the diagnosis is made clinii^y 
or at an operation, and in diabetes, and anti-syphiHtic treatment instituted if it is 
positi\c. 


PANCREATIC CALCULI 

Pathology. — ^Diffuse calcification in the parenchyma of the pancreas is found 
by radiography in about 10 per cent, of cases of chronic pancreatitis, but true pan- 
creatic cSculi occurring in the ducts themselves axe rare. IVhen present they may 
be single or as many as tuo or three himdred. They are white, yellow or brown, 
and vary in size from mere sand to smooth or irregularly shaped masses, an inch or 
more in length. They consist of tiibasic calcium phosphate or of an amorphous 
debris nuxed with caldum carbonate. Even though pancreatic juice normally c»n- 
wi caldum casbunate, Is the cintf ooiistivoviA of tiie ciicu^, wlnxii conse- 
quently, on radiographic examination, throw much more definite shadow’s than gall- 
stones. Calculi never form in a healAy pancreas ; they result from infection of the 
ducts and stagnation of the secretion. The ducts behind the calculi are dilated, and 
chronic panCTcatitis is present, but suppuration is very rare. The condition may be 
assodated with gall-stones. 

„ .Symptoms and Treatment. — In 30 or 40 per cent, of cases calculi are completely 
* silent ” but when they cause symptoms they are those of the assodated chronic 
p^cTtatitis ; the attacks of pain begin and end more abruptly if a stone is present. 
If the pr^ence of definite cuculi can be proved in contrast to the irregular calcifica- 
tion of chronic inflammation, surgical exploration is justified when it may be possible 
to remove one or more stones even though others may still remain. 


PANCREATIC CYSTS 

iEtiologj' and Pathology. — Simple obstruction of the pancreatic duct leads to 
atrophy of the secreting tubules and not to the formation of <^-sts. ^Vhcn chronic 
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pancreatitis is also present retention c>s*s may develop Hydatul cjst» 
in tbe pancreas, and congenital cystic disease, generallv assocuted with cystic is 
of the Udnejs, may occur m n as 

Single large pancreatic cj'sts the ongm of which is unknown, may 
much as 14 pints of fluid Multiple cysts of vanous sizes, often quite small, ) 
occur m the absence of pancreatitis The oantents are generally turoid and 
reddish bronn or jehon The Raid is allcaliae, shghdy vjsad and alburmnous 
may contain altered blood Microscopically degenerated epithehal cells, leucocj 
and occas onally cry’stals of cholesterol and rarely of leucin and ^Tosin arc lou 
The pancreatic ferments are often absent, especially m old cysts r <5 A m 

A large proportion of so called pancreaDc cysts are really col!'*ctions of flu* 
the lesser sac of the peritoneum, the foramen of Winslow having been 
p^ntoQitis About a quarter follow an injury to the pancreas, which causes tlie « P 
of blood and pancreatic juice into the lesser sac with secondary pentonius 
remaining cases serous fluid collects slowly as a result of local pentonitis 
to pancreatitis, the condition being analogous to a pleural effusion foUowmg 

Symptoms — The tumour is geneiSlv discovered by chance before the devc p 
ment of any symptoms Sometimes attadia of cpigasinc pam, which may ^ 
to the left shoulder, occur, they are sometimes accompanied by vomiting was o 
ard jaundice Diabetes rarely develops v, it it 

1 he tumour is generally in the centre of the upper part of the abdomen, nn 
often extends farther to the left than the right It docs not move on deep 
and 13 only very slightly movable tn any direction As it grows it 
down and may finally appear to fill the enure abdomen It is smooth, rounded ao 
clastic, a thnll is often produced on striking it. t n« of 

Its relation to the stomach and colon can be readily determined by ^ 

radiography after a barium meal and enema It is first behind the stomach, but 
It enlarges it generally reaches the antenor abdominal wall between fhe £*o®a ^ 
above and the transverse colon below Less frequently it comes forward above ui 
stomach or below the transverse colon between the leaves of the mesocolon. * 
generally grows very slovrly, but sudden eidargenient may result from JurmorrWgc 
into It. 

Diagnosis — There should be no difficulty m diagnosing a pancreatic evst from 
asates and from a hv dronephrosis, enlarged gall bladder, ovarian cyst or distci'“^ 

I ladder It is imjvouiblc to distinguish a true pancicaijc cyst from a pacudo-pancreati 
evst clinically , even at an operation the disunction may be impossible Mesenten 
cysvS arc gcncralh more movable than pancreauc cysts 

Treatment — The cyst should be eropU'd and drained by operation No 
should be made to remove it because of the dense adhesions which of^ten fix it to 
surroundings Th~ immediate results of operation arc very satisfactory, but a rec— 
rcrcc 13 no* uncommon 
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creatic calculas Secondary deposits are often found m the neighbouring Ivmphatic 
glands, the ll^e^ and pentoneum, and less often in more distant organs 

Symptoms — ^\Vhen the head of the pancreas is iniohed, jaundice is generally 
present ovang to pressure on the common bile duct, but the latter may escape if 
ft IS not embedded m the gland The jaundice increases until it is t ery intense, bile 
being then completely absent from the feces The gall bladder is almost aluaj’s 
distended and is generally palpable ; the b\er is also generally large and bard When 
the growtli is confined to the bodj or tad of the pancreas there is no jaundice unless 
the duct IS compressed by a secondary deposit, and neither the gall bladder nor lia er 
IS enlarged Pain is present in 80 per cent of cases , m 65 per cent it is the first 
symptom The patient complains of a dull, gnawing, aching pim deeply situated 
m the upper abdomen and extending to the back It is constantly present, and 
unrelated to meals or bowel actions In some cases it is paroxysmal It is generally 
bilateral, but occasionally confined to the left, specially with growths of the tail, 
and tends to be worst at night The pain may simulate that produced by a spinal 
tumour, when it is probably caused by inioKement of the cceliac plexus Wasting 
IS rapid m almost all cases, and the patient becomes progressiiely weaker If the 
head of the pancreas is mvohed, the stools may ha\e the characteristics described 
on page 701, and diarrhma is likely to occur, but typical fatty stools are passed m 
only a small mmonty of cases Glycosuna is only occasionally present but impaired 
glucose tolerance is more frequently found A growth of the body or tail does not 
mterfere with digestion, but loss of appetite is very chanctenstic. 

A tumour of the head of the pancreas is not often palpable, as it is deep seated 
and likely to be hidden by the enlarged liver and the ascites, uhich often detelops as 
a result of malignant peritomtis or pressure on the portal \ein A tumour of the body 
or tail of the pancreas is more frequently palpable, espeaally shortly before death 
when emaciation is extreme It forms a hard, fixed mass extending across the abdomen 
on a leiel with the umbilicus, especially to the left, and is generJly not tender A 
pancreatic tumour can sometimes be seen as an indefinite shadow by rndiography 
m the lateral position, and ivith a banum meal the duodenum may appear as a thm 
distended arc due to pressure from the enlaiged head of the pancreas 

Insomma, depression, anxiety and restlessness may be so prominent and so out 
of proportion to the abdominal pain, which may for a tune be absent that a neurosis 
may at first be diagnosed 

Diagnosis — Chronic jaundice due to caremoma of the head of the pancrea* 
must be diagnosed from chronic pancreatiU®, subacute hepatitis and cirrhosis of 
the Iner, a gall stone in the ampulla of the bile duct and caremoma of the ampulla 
In caremoma pain is more continuous and the loss of appetite greater than m chronic 
pancreatitis and the general deterioration in healtli is more steady Liver function 
tests are usually abnormal in cliromc hepatitis A gall stone rarely reaches the 
ampulla and causes jaundice without a preceding attack of colic, whereas jaundice is 
often the first sy mptom m caranoroa of the head of the pancreas , the jaundice in 
the former is often incomplete and intermittent instead of complete and permanent, 
pyrexia is common, and ngors may occur owing to infection of tlie bile passages 
In carcinoma of the ampulla the jaundice which is accompanied as m caranoma of 
U\e pancreas by dilatation of the gall bladder, is less complete and tnorc intermittent 
than might be expected , it can sometimes be recognised with the radiograph by the 
characteristic filling defect it produces m the duodenum, and it always leads to the 
presence of occult blood m the stools 

The pos'^ibihty of a grow'th of the tail of the pancreas should be considered in a 
patient without jaundice whose general condition suggests that he is suffering from 
crmccr, but m whom no evidence of disease can be found in the organs most commonly 
affected The possibility is converted to a probability if he complains of severe pain 
bonng through to th" left side of the back or a fixed tumour becomes palpable A 
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normal diastase index and stools showing no deficiency in fat or meat digestion do 

not militate against the diagnosis. . , . . r 

Prognosis. — Death generally occurs writhm 6 months of the onset of syrop 
and is rarely delayed beyond a year. , . ,i r «t,etrnc- 

Treatment. — A cholecystenterostomy should be performed in all cases^ot oo 
tive jaundice in which a growth of the pancreas is the probable cause. By y®. ^ 
the jaundice, any itching already present is overcome and the almost into^ 
itching which is likely to develop at a later stage is prcv’cnted. Moreover, . 

diarrhcca may become less severe and the progress of the disease appwrs to be ae j • 
some patients remaining free from symptoms and regarding themselves , .v 

cured for 6 to 18 months after cholecystenterostomy performed for the . 
jaundice. Moreover, in other cases permanent recovery may follow the ope 
when performed for a supposed growtn of the pancreas, the surgeon haying ^ 
chronic pancreatitis for a grQvrth. In rare instances a localised growth of the pan 
has been successfully removed. Total pancreatectomy has been successfully P , 
formed in many cases and a number of 5 -year cures are reported. The 40 

the operation is high and, if successful, a maintenance dose of insulin of abo 
units a day U permanently required, with very large doses of pancreatic extr 
after food. 


VISCEROPTOSIS 

The position of the viscera in the abdomen varies widely in different indivfdu^ 
and extreme variations are compatible with perfect health and normal digestion, 
many normal subjects the stomach, colon or other organs are found to lie low in 
abdomen, but this Is no indication that they have “ dropped ” to this 
such terms as gastroptosis or coloptosis should, therefore, not be employed, n 
when any true ptosis develops, as after pr^nani^ or following severe loss of 
it is doubtful if it causes any significant symptoms or interference with funeno • 
Many patients who in the past were thought to suffer from visceroptosis „ 

fact, overweight and the post-prandial discomfort of which they complained was o 
to a heavy pendulous abdomen and to over-eating. There is no good evidence tn 
a colon lying low in the pelvis b ever for thb reason a cause of constipation or 
any speaal danger of kinking or obstruction, and there b no place for surgery in fixmS 
or altering the position of any of the digestive organs, as a therapeutic measure ; * 
is indeed doubtful whether the term visceroptosis should not now be given up 
altogether and it is only in the case of the Udney that ptosb is a matter of important 
when it can be shown to give rise to Dietl’s enses {q v.). Undue mobility of one or 
other part of the colon particularly the sigmoid due to a long mesentery, may be s 
factor in the causation of volvulus but this is in no way due to abnormal ptosis 0 
the organ 


GASTRO-INTESTINAL ALLERGY 

When short, recurrent attacks of abdominal pain, vomiting and diarrhoja, either 
separately or in any combinauon, are not obvioudy the result of food poisorungi 
intestinal obstruction, or biliary or renal colic, the possibility of abdominal allergy 
should be considered. The onset is sudden, and the attacks terminate abrupuy 
after a period lastmg for a few minutes to 24 or 48 hours. The pain may occur m 
any part of the abdomen, but especially in the centre, and its siti^tion may vary 
different attacks. It may be extremely severe and only partly relieved by morphine 
It is often associated with vomiting and diarrhiea, or either, especially diarrh®^, 
may occur alone. The diarrhoea generally consists of the passage of a single waterV 
stool, which may contain mucus, in which are occasionally found many cosinophu 
cells and less frequently red blood corpuscles. The stoob passed before and after 
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such a watery stool are generally quite nonnal The patient has no abdominal symp- 
toms of any kind in the intervals between the attacks, which may occur almost every 
day or not more than once or t^vlce a year Nothmg abnormal is found on exammmg 
the abdomen between the attacks, and dunng the attacks there is little or no rigidity 
and generally little or no tenderness Erythematous or urticarial rashes may some- 
times occur, either dunng or after attacks 

The patient often gi\ es a family history of asthma, hay fever, eczema urticana 
or migraine, and he is often himself a sufferer from one or other of these conditions 
In some cases the vomiting or diarrhoea is often or always preceded by rhmorrhcea 
The abdommal attacks generally occur, however, dunng penods of complete freedom 
from other allergic manifestations, so that the frequent presence of slight eosinophilia 
IS an important help m diagnosis SuU more ^aractenstic is the complete relief 
obtained by injecting 5 to 10 minims of adrenalme {1 m 1,000), as this drug has no 
effect on any other form of abdommal pain 

Cutaneous reactions may show that the patient is sensitive to certain articles of 
food, espeaally wheat, milk and eggs in the case of children, and pork or other pig 
food, cabbage, potatoes and chocolate in adults, but the absence of such reactions 
does not exclude an allergic ongm of the sjrmptoms, nor does their presence pro^ e 
with certainty that the articles consumed must be exduded from the diet Sensitive- 
ness to foods frequently consumed is rarely recognised by the patient, who is, however, 
generally aware of an idiosyncrasy to sti^ articles of diet as strawbcmes, tomatoes, 
onions, spmach, cucumber, melon, shell fish and turtle Gastro mtestinal allergy 
occurs at all ages, but is most common m infants and children In rare cases attad:s 
are brought on by foreign protems absorbed by the nasal mucous membrane 

Abdominal migraine — In some cases of migraine the headache appears to be 
entirely replaced % abdommal pam and m others by a persistent migramous dyspepsia 
which Tcscmblca thtomc chtAecyautis hw\ is not due to any oigamt disease oS gall- 
bladder or liver 

Treatment — The patient should avoid any articles of food which he has found 
gi>c nse to attacks, and also any which gi\e a strongly positiie cutaneous reaction 
As in asthma, this rule must be applied with great caution m the case of wheat milk 
and cgp m children, os the malnutntion following depnvation from these foods may 
more than outweigh the questionable improvement which may occur in the allergic 
attacks If attad^ continue to be frequent, the effect of ephedrme hydrochloride, 
gr ^ three times a day before meals should be tried Nocturnal or early mommg 
attacks may be prevented by takmg gr 1 to 2 of phenobarbitone at mght with an 
additional dose of ephedrme The patient should learn to give himself adrenalme, 
and at the first sign of an attack he should inject the smallest dose which experience 
show’s prevents an attack generally 3 to 5 imnims are sufficient The injection can 
be repeated at mter\’als if the attack does not at once completely disappear 

Various ebmination diets may be tried m the detection of food sensitisation, but 
are difficult to carry out effiaently and for this reason often give unsatisfactory results 

Thomas Hunt 


DISEASES OF THE PERITONEUM 

ACUTE peritonitis 

■ — Peritonitis results from infection of the peritoneum with bacteria 
iVhen It is dubbed acute, the acuteness refers usual!} to a condition which becomes 
sc\ ere in a short space of time, commonly a matter of scn eral hours Because of the 
large arm of the peritoneum and its great poirers of absorption the results may be 
grave , because of its intimate relationship to the alimentary canal and to viscera, 
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the nsks of such infection are high The inflamed pentoneum loses its lustre from 
cedema and produces both a serous and fibrinous exudate , . ^ 

/Etiology — Infection may reach the pentoneum (1) from "OTtnout 1*; i 
blood stream and (3) from the contained o^ans 

1 Infection from without is possible in the case of wounds but is or mx q 
occurrence Severe abdominal wounds commonly implicate the contained 

and the consequent pentonitis is usually the result of this , r 

2 Infection by the blood stream is an occasional though uncommon m 
infection In streptococcal and staphylococcal septicsrma peritomtis may oc 
a terminal event it frequently gives nse to so few symptoms however, that i . 
ence zs unrecognised during life When pneumococcal peritonitis comp 
pneumococcal lesions elsewhere the infection is undoubtedly blood borne 

3 Infection from contained or neighbouring organs is by far the 
cause of peritonitis The majonty of cases depend more or less directly on the p 
of bacteria from \nthin the alimentary canm owmg to changes in its Nvalls 
appendix is the most frequent seat of the primary condition Where there is no 
breach of continuity in the organ bacteria escaping through its damaged 
generally contained by a local plastic reaction m which omentum and 
bowel \isccra and parietal pentoneum, singly or together adhere to the in 
organ and to one another through a fibnnous exudate This protective 
usually resolves completely if the infection spontaneously subsides where 
tion IS more severe a localised abscess forms inside it When however me 

IS particularly virulent or the pattern s resistance unusually poor a suraoeP^ i 
reaction does not take place and spreading difhise pentoniPs results This is w 
monest m children and in the old it may be brought about, e\en when the i 
reaction has been good by unskilful operative interference DiverticuUtis ana acu 
cholccysutis are occasional causes of this type of acute peritonitis but are ® , 
commonly restricted by local adhesue changes 'Peritonitis complicating 
fever m the absence oi perforation and pneumococi^ pentonitis when associa 
with pneumococcal ententis have a similar ongm .t. 

In intestmal obstrucuon and strangulated hernia the changes which occur in t 
bowel wall speedily permit the passage of organisms through it to the pentoneU** 
The omanistns present arc usually Bact cob with streptococa and staphYlo SQ*^ £ 

Perforation of a hollow viscus mto the pentoneal cavity i^resporisiblefor some 
the most vnrulent and vndespread cases of pentonitis the lower the perforauon ^ 
the bowel the more virulent vnll the resulting infection be The appendix is ^ 
commonest source gangrene or a perforating ulcer Icadmg to a sudden 
infection before any gradual passage of organisms has had time to produce a 
pentoneal reaction Perforating ulcers of the stomach and duodenum come next 
order of frequency less common causes are perforating ulcers of the ileum 
important of which is the typhoid ulcer rupture of the gall bladder or bile ducts 
and perforaung wounds of any of the hollow organs or leakage from surgical 3 oas*o 
moses Abscesses of the liver appendix gall bladder or Fallopian tubes occasionau} 
burst into the general pentoneal cavity Infection of the pentoneum may also 
by direct spread from neighbounng parts. This type is particularly common^ 
women spread taking place either directly through the Fallopian tubes or by 
permeauon of the utenne walls Pentonitis is a very rare sequel to infections of tnc 
lung and pleura although the reverse is far from unusual In the infant an infection 
of the thrombosed umbilical \em may lead to pentomus by direct spread 

SyenptCBJS . — ^As acute pentanua rs almost invanably a secondary condition 
symptoms and course are subject to very considerable vanauons, depending not only 
on the nature of the pnmaty lesion from which it arises and on the nature and virulence 
of the mfecung organism but also on the general condition of the pauenu , 

I yievte julmnant generalised pmtowto— This is usually associated with the 
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perforation of a hoUow organ or the sudden bursting of an abscess into the pentoneum, 
and ones its chief characters to the sudden flooding of the pentoneal cavity inth 
infecUve material The patient may ha\e been free from an} s}Tnptoms of ill healtli 
and IS suddenly seized with acute abdominal pam, accompanied sometimes by a 
sensation of something having given vva} The pain may at first be localised in 
position and thus help in the ^agnosis of the actu-U lesion but it speedily spreads to 
the whole abdomen and is followed almost at once by a fcelmg of syncope or collapse 
Witl^ a few minutes the patient becomes cold and pale, his features are pinched 
and betray the most intense anxiety, beads of sweat stand out upon the skm, and 
the pulse ma} be almost imperceptible He complains of nausea, but does not often 
V omit, and his respirations are shallow and quickened In a short time some improve 
menl takes place , the pulse though rapid, is of better volume, and the pain may 
take on an intermittent cohckv character The abdomen is absolutely ngid and is 
usually retracted , it is very tender on pressure The liver dullness is usuall} absent, 
but this IS only important if an abdominal examination made at the onset of the attack 
revealed a normal area of dullness These symptoms may be sufficiently severe to 
lead to death by themselves , more usual!} the} gradually merge into the symptoms 
of the consequent acute peritonitis itself The latter are reactive m nature and are 
due to nature s attempts to limit the process 

If not relieved by operation at an early stage, the patient’s condition usually 
worsens rapidlv He becomes arutious and restless Vomiting is now frequent and, 
due to tlus and to other loss of fluid b} sweating and exudation into tlie pentoneal 
cavil} , the subcutaneous tissues become shrunken and give the patient the so called 
" faaes Hippocratica " The tongue is dry and furred and the teeth become covered 
with sordcs The pulse increases in rate and be«>mes threadv and later runnmg m 
character, and tlic temperature, which at first may be subnormal, nses 'The abdomen 
presents auiuformly board like rigidity and is extremely tender St is held immov able, 
respiration being entirelj thoracic and tlie patient hes with his knees drawn up to 
relieve the abdominal tension There is usual!} absolute constipation and the in 
testmal sounds are absent Gradually the para^tic mtestmc becomes dilated and 
the abdomen distended Vormting becomes more frequent The vomited matter 
IS usuall} only small in quantity , it speedily becomes exceedingly foul though it is 
rarely fjecal, and the breath is extremely oftensivc The unne is scanty and ma} 
contain traces of albumin and its passage ma} produce a paroxysm of pam 

The pulse rate nses still more, the restlessness increases, the features become 
more pinclied, the limbs become cold from penpheral arculatory failure, the skin 
takes on a cyanotic hue and the patient dies, his consaousness usuall} ummpaired 
until near the end 

Such is the picture, rarely seen nowadajs of fulminant general pcntomtis, with 
death occurring in from 24 to 4S hours Its outstandmg features are those of profound 
shock and toxaimia measures of the high grade of peritoneal absorption In the 
aged, and m patients with Bright’s disease, the s}mptoms ma> be at%'pical, pain 
maj be but little marked and vomiting and tenderness may be absent, while the 
bowels may act freel} throughout Tlie great restlessness the condition of tlie 
tongue, the pulse and the ultimate mctconsm will however, usually indicate the true 
nature of tlie condition 

2. Acule sprtadms pentonttu —In this variety there is no sudden flooding of the 
peritoneal casitj with infective material Instead there is a gradual but usually 
fiuitc rapid spread of tlie infection from some focus which has not been limited b} 
the protective screen referred to above It accompanies man} cases of appendicitis 
and IS a sequel of intestinal obstruction if unrelieved for a sufliacntly long period 
The pentoneal reaction is intense, and the cods of intestine become plucd together 
wath a sticks exudate, while pockets of pus form between them fhe pain is at 
first localised to the region of onguv hut as the infection spreads it extends until it 



714 


DISEASES OF THE DIGESTIVE SYSTEM 

may become generalised over the whole abdomen. It is, however, 
as m the preceding variety, and may be distinctly spasmodic in j^racter. 
general abdominal symptoms are also less severe, the tenderness, rigidity, raeteom 
and constipation being of varying grade. The aspect of the patient betokens a p ‘ 
found septic infection, the ton^e is furred and dry, the pulse rapid and the 
of Ac hectic type. Rigors and sweats are not uncommon, and if left alone tne 
may terminate with fatal septicaemia or suppurative pylephlebitis ; in ny 

pus may accumulate and burst eiAcr externally in the region of the ^ ^ .j 
into one of Ae hollow viscera. Sometimes the condition subsides to be 
by the swinging temperature suggestive of a localised collection of pus. Such co 
tions are most common in the subphrenic spaces and in the pelvis. j 

3. Acute localised peritonitis . — Here the infection has been prevented from .|j. 
ing far from such a focus as, for example, the appendix or gall-bladder, by a pi 
adhesion of adjacent structures. The initial symptoms are those of the pusal . 
tion, e.g. acute appendicitis, acute chol^-stUis. The features of the 
peritonitis are those of rigidity of the adjacent abdominal wall and tendemws on ^ 
pressure. All the structures concerned in the walling-off process swell with ttu 
and a mass, of greater or lesser size, forms. This may be palpable from abou 
third or fourtli day after the onset. Thereafter it either slowly disappears m 
course of a week or so, during which time it becomes less tender, or it 
enlarges to form an acute abscess, characterised by Ac tender mass and accompaoi 
by fever and UucoewtosU. _ . . c ♦urcs 

4. Pneumococcal peritonitis.— This presents certain fairly charactenstic leatu » 
which in many cases enable the nature of the infection to be correctly 
from the clinical picture alone. It is far more frequent in children than in aaU i 
and in girls than toys in Ae proportion of nearly 7 to 3. It occurs in a diOTse * 
in an encysted form, depending probably on the resistance of the patient. In 
cases there exists a definite pneumococcal enteritis, the organisms penetrating tn 
wall of the bowel and so infecting the peritoneum. The predominance of the 
in girls is probably due to the female genitals bemg a source of infection, 
pneumococcus has been cultivated from the vagina in some instances. In the 
however, Ae peritonitis is part of a pneumococcal scpticarmia ; thus, when it 
secondary to pneuraoroccal disease of the middle ear, local pneumococcal absccssw 
or pneumococcal arAiitis, the blood-stream appears to be the route of infection, acc 
it probably is so also in those cases which follow pneumonia or empyema. 

There is a striking resemblance between the symptoms of most forms of pneumo- 
coccal infection, a resemblance wWch strongly supports the view of their origin m 
a septicsemia. The onset is usually sudden, often accompanied by a chill and a mgn 
temperature, the pain is violent and persistent, and the prostration severe. *nc 
patient has the characteristic flush, the respiratory rate is raised and the accessory 
muscles of respiration are’ called mto play. Vomiung is frequent, and tenderne^ 
and rigidity are marked; but m place of the usual absolute ranstiparion there i» 
frequently profuse diarrhcca, which, a^ociated with the other symptoms of 
pentonitis, js often almost Aagnostic. In the diffuse form, unless operation is under- 
taken, death takes place early ; but if the patient lives long enough Aere may be a 
sudden fall of temperature about Ae seventh day, as in pneumococcal pneumonia- 
The encysted and more common ^nety of pneumococcal peritonitis is less severe 
and 8ho^Ta a remarkable tendency for pus to collect m the lower abdomen. There 
is Ae same acute onset as m Ae diffuse variety but Ae patient then appears to improve 
for a few days. Later, however, he gets gradually worse, the abdomen becomes 
distended, Ae diarrhcca changes to obstinate constipation and an abscess forma m 
Ae lower abdomen and fmalW, if unreheved, bursts at Ae umbilicus. The exudate 
m these cases is a greenish, odourless pus, which is sufficiently characteristic to enable 
Ac infection to be diagnosed when it is discovered at operation. 
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5 Gonococcal Gonococcal pentomtis is rare, it occurs both as an 

acute diffuse affection of the pentoneum and as a locabsed pelvic inflammation It 
IS commoner in females than in males, owing to the ready channel for infection 
through the Fallopian tubes, and when it occurs in males it is usually secondary to 
epididymitis The infecuon is generally a mixed one, the more fragile gonococcus 
being readily overgrown, and some cases of unexplained peritonitis, which on culture 
show only Bact colt, are possibly gonococcal in origin The symptoms do not differ 
in the diffuse cases from those of other forms of acute pentonitis, although the primary 
focus usually gives nse to symptoms The prognosis is, howc^e^, good, and 
the majority of pauents, even those presentmg severe symptoms, recover without 
operation 

6 Streptococcal pentomits — Pentonms due to the streptococcus is occasionally 
secondary to lesions of the alimentary canal , but much more frequently it is a sequel 
of puerperal infections It occurs commonly after a first dehvery, and is frequently 
associated with retained products Infection takes place along the lymphatics of the 
damaged uterus or through the Fallopian tubes, and may be locabsed in the pelvis 
but more often produces pentomtis The ^mptoms are tdiaractensuc and are associ- 
ated with evidence of a marked septicsmia The abdominal wall, bemg already 
greatly stretched, does not show the usual ngidity, and extreme distension occurs 
rapidly Diarrhosa is commoner than constipation, and a high temperature with 
ngors IS usual The utenne discharges are offensive, the milk secretion is suppressed 
and tihe patients frequently die within the first week This type of infection is more 
fulminant than any other, except certain cases of perforative pentomtis 

Diagnosis — ^The diagnosis of acute pentomtis is not usually difficult, except 
where the seventy of the causal condition is so great that it masks the pentoneal 
response, or where the pentomtis occurs m a patient already so severely ill that no 
response is possible ^meUmes it is difficult to make a correct diagnosis of the 
lesion to which the pentomtis is secondary, and this may only be possible after 
la parotomy The most valuable signs of acute pentonms are the severe pam and 
tenderness, the rigid abdomen, the small, rapid and thready pulse, the dry tongue, 
vomiting and constipation, and the absence of sounds of gurgling on auscultation 
Any of these symptoms may, however, be absent, and a diagnosis must be based on 
their occurrence m combination In post-operative cases there is sometimes a re- 
markable absence of both pain and ngidity, and early recogmtion of the condition 
m these patients is often one of much difficulty 

Pentomtis is most likely to be mistaken for lead colic or acute m festinal obstmca 
non From the former it can be distinguished inasmuch as the abdomen m pentonms 
is usually extremely tender, while, in colic, pressure often, though not mvanably, 
relieves the pain , lalea d colic a blue line on the gu ms is present,.andth e red corpus cles 
shovv punctate basophilia, the pain is mtermmen Land_tbere is usuall y no vom iting 
and less^cxtrc me n giflity I'rom acute intestinsd obstruction the^Iagnosis is ^ten 
far more difficult. In the early sta ges of obstruction, before p entomtis has developed, 
thegntenmttenJLp ature of the pain the absence of great tenderness qr^ ngidity, ffie 
copious, na ture <?Llhe.\Qmttj?a W-_thc evidgnce oi increa sed nenst^is from inspection 
Of au scultation should he lp to d^tinguisb tlic two condlfions 

in jeme pancreatitis tne~p ain is more definTtefy epigastnc, the patient is usually 
ag e and collapse is e xtreme The menstrual history, the typical pallor 
and the results ol ^ginal examination usually serve to indicate a ruptured tuba! 
prcOTancy, and m other acutely painful abdominal conditions the localised nature 
of the pain and the absence of any extreme general tenderness help to distmguish the 
condition from peritonitis 

The gastnc cnscs of tabes are seldom likely to be a source of error , but the com- 
parative absenre of severe symptoms in tabetics, the subjects of pentomtis, is apt to 
lead to a mistaken diagnosis 
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Basal pneumonia and diaphragmatic plcunsy may lead to acute abdominal 
symptoms. The temperature and pulse, the raised respiration rate and a routine 
examination of the chest in all cases should prevent a mistake being made. ^ 

Prognosis. — ^The prognosis of acute peritonitis is always grave, even with early 
surgical treatment. Without operation no case of acute perforative peritonitis can 
be expected to recover; such exceptions as have been recorded must be regarded as 
medical curiosities. 

In diffuse spreading peritonitis the outlook is still grave unless operation i 
undertaken; but the process is less rapid, and a small proportion of patien 
undoubtedly recover wthout surgical aid. These cases occasionally merge into 
form of chronic fibro-purulent peritonitis, characterised by the progressive 
tion of collections of pus betiveen neighbouring viscera, and by repeated 
of symptoms as other parts of the peritoneum become successively '‘'T® j. ‘ 
This condition usually terminates in fatal septicamia, with infections m t 
pleura, pericardium or endocardium. The prognosis in pneumococcal cases > 
considerably better, as even without operation a fair proportion recover, eitne 
With or without the formation of a h^ogastric purulent collection. In the rar 
gonococcal cases recovery is the rule, and the fatal cases recorded have almo 
invariably followed operation. 

In forming a prognosis chief reliance must be placed on the degree of toxaerm^ 
and the seventy oi the intestinal paralysis, and to a less extent on the degree of 
ism and the frequency of the vomiting. Spontaneous bowel actions or their induction 
by enemata make the prognosis relatwely mote favourable. . 

The rate of rise of the pulse-rate and its ratio to the temperature are also 
portance; where there is a subnormal temperature throughout the issue is almost 
always fatal. . 

Treatment.— The principles that must underlie treatment are i (1) 
or limitation of the infective process to which the pentonitia is secondary. 
almost always entails laparotomy; an occasional exception is in some instancy of 
perforated peptic ulcer ivhen further soiling may be prevented by suction of tne 
stomach contents through an indwelling tube ; (2) restoration of fluid loss by 
venous saline and glucose solutions ; ^31 adjustment of electrolyte balances ; 
measures to keep intestinal distension within limits, since severe distension may 
to permanent bowel paralysis and to death. This can usually be achieved by suction 
through indwelling tubes in stomach or bowel ; such a tube naturally also prevents 
the discomfort and exhaustion of vomiting; its introduction before operation may 
prevent broncho-pneumonia from inhalation of post-operative Vomit ; (5) the admin* 
istration of any appropriate antibiotics. Samples of the exudate or pus found at 
faparotomy shoufd be sent to the laboratory tor sensitivity tests. 

Until a definite diagnosis has been made and operation advised and agreed to, 
the administration of opium in any form is contra-indicated. It masks the symptoms 
and by bringing to the patient and his advisers a false sense of security may lead to a 
fatal delay in undertaking the operation. When, however, a diagnosis has been mad^ 
and operation is agreed to, morphine is beneficial in reducing both the mental and 
physical symptoms while the necessary preparations arc being made. Morphine as 
a method of treatment has been adopted more and more of recent years, the morplu^® 
being given deliberately and in doses sufficient to affect the respiration rate wim th® 
object of diminishing the activity of pensulsis, as well as of combating the shock, 
pain and restlessness, which help so laigely to exhaust the patient’s powers cl 
resistance. ^ 

In pneumococcal cases there is not the same urgency for operation, and if tl'* 
diagnosis can be made with certain^ adequate treatment with penicillin will produce 
a satisfactory result. In gonococcal pentonitis, if a diagnosis can be made, peniciHi" 
should also be resorted to ; but »f there is doubt, as there often must be, of tne nature 
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of the infection, or if tlic patient shows any increase of symptoms, laparotomy is the 
only safe course to follow. 

Charles Donald. 


CHRONIC PERITONITIS 

Chronic peritonitis is a condition in which widespread and progressive chronic 
inflammation of the peritoneum occurs independently of tuberculous or malignant 
disease. 

/Etiology. — Chronic non-tuberculous peritonitis may rarely occur post-opera- 
tivcly, as a result of irritation from partides of talc left from tlie powder on the 
surgeon’s gloves. In a few cases it is without known cause, as in benign paroxysmal 
pentonitis (Siegal), which is thought to be allergic in origin. 

In the majority of cases, howet'er, chronic peritonitis is either due to a small 
tuberculous focus which has not been discovered or is part of a general disorder 
affecting other serous membranes. This, though not uncommon, is of unknown 
astiology. It has been given a number of names and when affecting mainly the liver 
is called General Chronic Perihepatitis or Sugar-iced Liver ; when affecting multiple 
serous membranes, Concato’s Disease or Polyserositis; and when mainly the peri- 
cardium, Chronic Constrictive Pericarditis, Pick’s Disease or Pericardittc Pseudo- 
cirrhosis of the Liver. The last condition, however, is usually tuberculous in origin 
(see p. 881), 

Pathology. — ^The liver may be covered with a tliick, hard and white coating of 
fibrous tissue, which can be peeled off to expose the smooth peritoneal surface. 
Perihepatitis is almost always associated with a similar thickening of the capsule 
of Ac spleen and with thickening of other parts of the peritoneum. Extensive general 
peritoneal adhesions are often present. 

Symptoms. — ^The condition usually occurs in the young or middle-aged and is 
compatible with good health for a very long period. The most important and out- 
standing symptom Is ascites. The onset is generally gradual, but it may be acute. 
Frequent tapping is reqmrcd and the intervals between the performance of para- 
centesis tend to diminish and may finally be as short as a fortnight, when as mucli as 
a pint of fluid may be poured into the peritoneal cavity in a day. 

Oedema, especially of the feet, is frequent in the later stages; it is generally 
cardiac or renal in origin, but may also be caused by pressure on the infenor vena 
cav'a, or an actual thrombosis. 

The diagnosis from cirrhosis of the liver is suggested by the absence of jaundice, 
long liistory and frequent finding of constrictive pericarditis. 

Course.-— The course of the disease is very slow, death generally occurring from 
some intercurrent disease. The general health may remain good for a long time. 

For the diagnosis and treatment, sec Ascites (p. 721). 


BILE PERITONITIS 

The escape of bile into tlie peritoneum produces intense peritoneal irritation w ith 
symptoms of severe shock and rapid distension of the abdomen with fluid. 

It is one of the most important complications that may follow needle biopsy of 
the liver ; it also occurs after rupture of the gall-bladder and post-operatively when a 
stone has been overlooked in the common bile duct. In a few cases it appears to arise 
without any evidence of perforation or leakage from the gall bladder or bile ducts 
being found. It may rem^n an aseptic pentonitis or become rapidly infected and 
form turbid purulent fluid. Minor cases following liver biopsy may subside spon- 
taneously, but in most other cases treatment is surgical. 
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TUBERCULOUS PERITONITIS 

Etiology— The pentoneum is m\olved in 15 per cent of fatal 
culosis Tuberculous pentorutis is rare in infants and uncommon atte ’ -jjy 

majonty of cases occur between the ages of 3 and 20 Boys and girls ^ 

Uable to the disease , it is found much more frequently in w omen than men a p 
tions, but more frequently in men than women after death , , 

Primary tuberculous pentonitis is uncommon in children and rare 
13 probably due to infection conveyed by the intestines, which do not n ..f-jne 
become infected More often, espeaally in children, the mesenteric 
tuberculous, generally without any lesion developing m the intestines, anO t 
toneum is infected from the glands In males the pnmary focus may be the p 
vesicuIjB seminales or testes, and m females tlie disease frequently 
Fallopian tubes , but the latter may also be infected from the peritoneunu A 
tuberculous ulcers are found m the gut in over 50 per cent of fatal caws oi 
tuberculosis, the peritoneum is affected m only 4 per cent of cases The pent 
the pleura and occasionally the pencardium may be imolved together in the a 
of any other tuberculous focus . asatic. 

Pathology. — ^Tuberculous pentonitis may occur in three forms the 
loculated and obhteraUve bercles 

1 In the ascitic form, which may be acute, subacute or chrome, inuiary ^ 

are scattered over the whole pentoneum, which is free or nearly free from aones 
In chronic cases the tubercles arc larger and more fibrotic than in the 
peritoneum is thickened and the mesentery is shortened so that the mtcstinw ^ 
tethered to the postenor abdominal wall This form may closely resemble maug 
pentonitis, and large effusions may collect very rapidly ,1iUoa 

2 In loculated tuberculous peritonitis the fluid may be clear, the con 
being then intermediate between the ascitic and obliterative forms, or it 
be turbid or purulent In the latter case masses of tuberculous matcnal 

from each other by adherent coils of intestine have broken down to form suppur^ 8 
foci, which may erode the intestine or open at the umbilicus or even into the 

3 Chronic obliterative, adhesive or fibrous tuberculous peritonitis may o 
after absorption of fluid m the ascitic form or may develop pnmanly No 

13 present, but universal adhesions obliterate the lumen of the peritoneum, ah 
viscera beinw inextricably bound together and to the parietal pentoneum 

In each form of tuberculous pentomus the mesenteric glands are generally 

tabes incscntenca ’ ) and may break down in the centre , the mediastinal gi^n 
may also become tuberculous The omentum is often rolled into a sohd mass, wnic 
sometimes contains caseous nodules 

Symptoms — ^Tuberculous pentonitis is sometimes completely latent, and 
be discovered acadentally dunng an operation for some independent disease or to 
a hernia, when the sac may be the only part involved , . 

The onset of abdominal symptoms is generally preceded by a penod of ill 
The pauent loses weight and strength, hu appetite is poor and temperature 
rise slightly at mght After a time he complains of general abdominal discom^^ 
Constipation is common, especially m the obliterative form- In pther cases diarrncci 
may occur owing to tuberculous ulceration of the intestines fistulous commu/uca 
tions between adjacent coils of intestines or simple entero colitis The stools 
occasionally bulky owing to deficient absorption of fat caused by obstruction of tW 
lacteals by caseous mesenteric glands (see p 610) The spleen and less often the 
liver may be enlarged The skin, espuaally over the abdomen, is dry, inelastic^® 
sometimes so pigmented that Addison's disease is simulated In chronic cases there 
u sometimes no pyrexia , more often the temperature is intermittently raised 
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acute and suppurative cases the temperature is generally high and irregular, and the 
pulse IS rapid Traces of albumin may be present in the urine oiving to pressure on 
the renal veins caused by the large accumulation of duid in the abdomen or to the 
effect of the toxaemia on the renal cells A moderate degree of ansmia is often present, 
and leucocytosis de\ elops if suppuration occurs 

In the asciUc form the abdomen gradually becomes distended At first it is 
tympanitic, but after a time evidence of the presence of free fluid is obtained, but the 
quanUty is often not \ery great. Less frequently a large amount of fluid collects 
■with great rapidity and the sudden stretching of the abdominal muscles may cause a 
considerable amount of pain Moderate tenderness of the whole abdomen is 
generally present A large accumulation of fluid may compress the mfenor vena 
cava and gi\e rise to cedema of the legs The diaphragm is pushed upwards and 
respiration becomes shallow and thoracic The skm over the abdomen is shmy 
and the veins are enlarged The ascitic fluid is generally clear and it often coagulates 
on standing Less frequently it is turbid or blood stamed It always contams cells, 
a large proportion of which are lymphocytes Tubercle baalli are rarely found, 
although they must be present, as the fimd may produce tuberculosis when injected 
into guinea-pigs 

In the loculated form with suppuration the abdominal pam is generally greater. 
Attacks of cohe are common, especially after exercise The abdomen is distended 
and doughy On percussion irregular tympamtic and dull areas are found Large 
caseous glands and collections of pus between adherent cods of intestines may form 
palpable masses, which are immobile, tender and dull on percussion The omentum 
can sometimes be recognised as a thick cord stretching across the 'Upper part of the 
abdomen , the transverse colon generall) forms a resonant band immediately above 
It, which helps to distmguish it from the lower edge of an irregularly enlarged liver 
The ease witli which the masses are felt vanes from time to time ■with the amount of 
flatulent distension of the intestines IVben an abscess is about to point at the 
umbilicus, the latter becomes indurated, red and tender A similar condition is 
occasionally observed m pneumococcal pentonitis and m pelvic pentomtzs in women 
On rectal and vaginal examination thickened Fallopian tubes, enlarged glands or 
collections of pus may be felt 

The signs of obUterative tuberculous pentomtis are ill defined The abdomen 
gives a characteristic rubbery resistance on palpation and is generally somewhat 
distended Irregular masses may be felt m it, and the penstaltic waves of the small 
mtestmes are often visible, espeaallj m children This does not necessarily indicate 
that partial obstructionispreseot, as Jtinay be sixnplj aresultoftbeahDOJiDaJ thinn ess 
of the abdominal wall 

Symptoms of tuberculous disease of other organs, espeaally of the lungs, pleura 
and intestines arc often present. Generalised tuberculosis may develop at any time, 
especiailj in chddren Vomiting and constipation which suggest mtestinal obstruc 
tion, may be the first symptoms of tuberculous menmgitis 

In rare cases acute peritonitis may develop as a result of rupture of a softened 
caseous gland or perforation of a tuberculous ulcer 

IMien a pauent recovers from tuberculous pentomtis, the tubercles and adhesions 
tnaj completely disappear More frequentiy localised acQiesions remain, and calafied 
tuberculous mesentenc glands are often found with the radiograph, at operations and 
after death Thej mav give nse to confusion when the abdomen is radiographed 
on account of suspected renal calculi They do not, however, move with the shadow 
of kidney with changes in posture, and the diagnosis can always be settled by 
pjclograph) The baniU, which may form from localised adhesions occasionally 
cause acute intestinal obstruction, sometimes not until many years after the active 
disease has disappeared 

Diagnosis — >ln the presence of tuberculovis disease of the lungs or other organs. 
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abdominal distension, (.specially if assodated with ascites or irregular abdoi^i 
masses, generally indicates that tuberculous peritonitis is present. The 
tubercle bacilli m the sputum, and th«r much less common discovery tu u*® . 

or vaginal discharge, is very strong confirmatory evidence. Ascites in cimdrcn^ 
in females with symptoms pointing to tuberculous salpingitis is generally ou» 
tuberculous peritonitis. ^ _ * 

Acute cases may at first closely simulate pneumococcal peritonitis or even 
dtis ; but in non-tuberculous inflammatory exudates of the peritoneum most ot ^ 
cells are polymorphonuclear leucocytes instead of lymphocytes. Asdtes due to a 
hosis of tlie liver in children is almost always mistaken for tuberculous 
on the other hand, the ascitic form of tuberculous peritonitis in middle-aged alco ^ 
individuals is likely to be mistaken for ascitts due to drrhosis. ^Vhen j 

undoubtedly present, asdtes may stiH be due in part to tuberculous 
large proportion of lymphocytes in the fluid is very strong evidence in our ot « 

as the ascitic fluid m uncomplicated drrhosis (Wntains few except endothelial • 

In simple chronic peritonitis there is no fever and little or no pain, and the ^ . 
fluid contains few if any lymphocytes. The presence of irregular . 

with fluid in the abdomen generally Indicates tuberculous peritonitis in chiia • 
but it is more frequency due to malignant disease in adults, especially m ma ^ 
The history of the case and any evidence of tuberculous or of malignant diseas 
other parts of the body help to settle the diagnosis. 

Fever, inflammation of the umbilicus, and the presena of 
in the ascitic fluid point to tuberculosis, whilst nodular infiltration wn** . 
inflammation of the umbilicus, hard and enlarged gbnds in the groin ot n » 
and the presence of large, muUmuclear cells or groups of cells in the effusion p 
to cancer. . , , 

Prognosis.— Before the advent of chemotherapy recovery took place m a 
proportion of cases of the asdric form of tuberculous peritonitis. When 1®®^ j 
abscesses developed complete recovery was rare, and when a fiscal fistula lO^ 
death almost always followed. Prolonged fever, rapid emaciation and f i, 

diarrha-a were the most serious sytnpcoms. Apparent recovery was sometixn*^ 
lowed by a relapse, generally owing to reinfection from an unhealed primary ’ 
such as a tuberculous gland, appendix or Fallopian tube. . 

Treatment. — The principles of treatment are the same as for tuberculo**® 
general (sec p, 1031). Complete bed rest and a nutritious diet are essential and , 

therapeutic drugs should be given for at least 3 montlis. Streptomycin 1 0 g. 
muscularly daily can be combined with oral isoniaztd 100 mg. twice or three 
daily. ^ Diarrhma should be treated by a non-irritating diet, and in intractable ^ 
by opium preparations. If fatty diarrhrca is present, fat must be excluded^ fro 
the diet. SVhh this exception, the food should be as abundant and nourishing ^ 
possible. 

When the abdominal distension in ascitic cases gives rise to discomfort 
centesis should be performed. The occurrence of intestinal obstruction is an 
tion for operation, though it may not be possible to do anything useful owing 
extensive adhesions present and the danger of tearing the intestines. Laparotomy 
is not indicated for ascites alone, though it is sometimes followed by BurpnsmS 
improvement in the condition. 


CANCER OF THE PERITONEUM: MALIGNANT 
PERITONITIS 

Etiology. — Cancxr of the peritoneum is almost always secondary. 'The prima^ 
liaease a generally in the abdomen, espcaally the stomach and the ovary, the pet^' 
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toneum becoming invoUed by spread along taphitics or blood \eisels, by direct 
contact, or most commonly by malignant cells being set free and scattered \ndely 
over the peritoneum. The disease may also spread from cancer of the breast by the 
deep lymphatics of the chest and abdominal Avail, and by lymphatics from malignant 
disease of the testis. 

Pathology. — Malignant deposits may form minute tubercles, larger white non- 
caseating nodules or even very large masses. The parts most generally involved are 
the omentum, mesentery and pelvis. Chrome fibrotic changes frequently occur, and 
result in the omentum being rolled up and the mesentery shortened as in tuberculous 
peritonitis. The diaphragm is often invaded with growth, which spreads to one or 
both pleuraj. Acute or subacute pentonitis may occur. 

Symptoms. — The symptoms are caused m part by the primary disease and in 
part by the secondary rnabgnant peritonitis. As the former is generally situated in 
the abdomen, it is impossiWe to distinguish betiseen the symptoms due to the two 
causes. Malignant peritonitis generally results in asdtes ; the fluid is often blood- 
stained, but may be clear or turbid, or less frequentlj chylous owing to obstruction 
and subsequent rupture of lacteals. The umbilicus is often infiltrated with growth, 
and nodules may be felt along the falciform ligament Tumours are often felt in the 
abdomen or on rectal examination ; they are sometimes too small to be palpable, and 
in other cases they can only be felt after the fluid has been removed. The rolled-up 
omentum may be recognised as a thick transverse cord abo\e the umbilicus. The 
malignant masses or peritoneal adhesions may give rise to obstructive symptoms. 

Diagnosis. — The development of new abdominal tumours or ascites m a patient 
who IS known to have cancer of the stomach or other organ is almost conclusive 
evidence that the peritoneum is involved. \N'hen there is no clear evidence pointing 
to the presence of a primary malignant or tuberculous focus, It may be dimcult to 
distinguish between tuberculous and malignant peritonitis (see pp. 718, 720). 
"When ascites is present and no tumour is palpable, cirrhosis, heart failure, simple 
chronic peritonitis or portal thrombosis may be simulated , the abdomen should be 
tapp^, when a tumour often becomes palpable if malignant disease is present. 

Prognosis and Treatment, — It is rare for the patient to survive for more than 
6 months after the peritoneum becomes mvolved. Treatment is purely palliative. 
Considerable relief may follow paracentesis 


ASCITES 

Definition. — Asdtes is the accumulation of free fluid in the peritoneal cavity. 

Etiology. — Ascites is a constant symptom of simple, tuberculous and malignant 
chronic pentonitis It occurs when there is a nse of pressure in the portal drcula- 
tion ; it IS always present in portal thrombosis and when the portal vem is obstnicted 
by a growth or an aneur^’sm, and portal obstruction is m part responsible for its 
presence in cirrhosis of the liver. Ascites is very common in heart failure, m which 
It IS almost always associated with cedema of the feet. It is m part due to the same 
causes as the cedema, but it is also m part caused by portal congestion, and by obstruc- 
tion to the lymph flow from the thomde duct owing to the nse of venous pressure. 
Lastly, ascites accompanies the dropsy of Bnght's disease and severe anemias, largely 
as a result of the hypoprotemxraia which is present. 

Symptoms The abdomen becomes gradually enlarged, at first in an antero- 
postMior direction, the costal margin being pushed fonvard, but at a later stage the 
bulging occurs in the flanks also. The stretching of tlie abdomir^ waU gives rise 
to a tight scnsiuon, which may amount to actual pain if the fluid collects rapidly. 
It causes the muscles to atrophy and Imea: atrophicn: develop in the skin. The 
umbilicus becomes everted and may form a thin- walled bladder. 
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The rise in intra-abdominal pressure caused by the accumulation of 
presses on the inferior vena cava; adema of the legs may occur, and me ^ 

to the renal circulation may cause albumin to appear in the urine, the 
tvWch is reduced owing to the loss of water in the asdtic fluid. Compensatory 
tion of other venotis channels results : the dilatation of the veins passing betwe 
abdominal wall and those in the falciform ligament is manifested by 
of large and prominent subcutaneous veins around and above the umbilicus; . 
pass from the superficial and deep epigastric veins in the middle of ^g^ns- 

the costal arch, v/here they join the superficial epigastric and long ^oraac 
When paracentesis is performed, the dilated veins disappear if they have ^ 
as a result of pressure on the inferior vena cava, but not if obstruction of portal 
is the primary condition. ^ ^ rf A 2si 

The diaphragm is pushed up ; its excursions on respiration are^ 
dyspncea may result The impulse of the heart may be fwt in the third 
space; the twisting of the heart may temporarily produce a pulmona^ sj ^ 
murmur. Cardiac irregularity, palpitation and attacks of faintness may follow, 
upper border of hepatic dullness may reach the fourth, third or even sewno 
costal space in front ; the right base is dull behind owing to the liver being P ^ 
up and the lung compressed. A pleural effusion may be suspected, but the 
limit of dullness is altered on taking a deep breath if it is due to the liver being p ^ 
up, and the increased dullness diminishes or disappears when the patient hes ^ 
face ; in pleural effusion the dullness b higher in the axilla than behind, but mu 
not the case if it is due to an abnormally high position of the hver. 

The pelvis and renal regions hold a considerable amount of fluid, ^ 

accumulation occurs in the flanks until at least a litre is present in the *j.e 

more fluid collects, the resonant note in the flanks is replaced by duUnc^. 
change may be delayed if there is muck gas in the colon. The level of 
gradually nsca and spreads over the pubes towards the umbilicus. On 
one side to the oUicr the most dependent part remains dull. Such shifting 
may not be easy to elicit but when present is almost pathognomonic of ascites; ' I 
similar movable dullness may, however, rarely occur in chronic obstruction oi 
small intestines when they arc distended with fluid fxecs and gas. _ . ^ 

In chronic pentonitis the mesentery may be so shortened that the inttttines 
unable to float on the fluid ; the fluid then accumulates in front of the intestm 
and the highest part of the abdomen is dull. ,i 

A characteristic fluid thrill is felt when one side of the abdomen is sharply 
by the fingers of one hand, whilst the other hand b placed flat upon the 
side of the abdomen. ^Vhen thepatient is >ery fat or the abdominal wall b of 

a similar but less marked sensation may be produced. In doubtful cases the ^ 
an assistant should therefore be pressed perpendicularly over the middle line of 
abdomen, as tlus pro'cnts the transmission of the impulse through the abdocuO" 
wall, but not through the fluid contents of the abdomen. 

When the liver or spleen b enlarged and hard, or when an abdominal tufflo^ 
is present, the sensation produced by mpping the ims of the fingers suddenly throvS 
the fluid on to the solid organ, whiw jumps away from them, b most characteristic 

Diagnosis. — ^The presence of asdtes must first be distmgubhed from other 
of abdominal enlargement such as metconsm, pregnancy and obesity, A disleoo*“ 
bladder, a very large hydronephrosis, or a big pancreatic or mesenteric cj'St ^ 
8-^«imc3 cause confusion, as may more particularly, a la^e ovarian tumour. 
history of the development of the abdominal swelling may help the diagnosis-^ f® 
ilie case of an ovarian tumour, the outline of the tumour can frequently be tiefini^f 
felt, and its pelvic attachments can be recognbed by vaginal examination. T®* 
sntcro-pentenor enlargement is preatcr than the lateral bulging, whereas the 
is the case in ascites ; the maximal girth b below the umbmeus instead of at the 
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umbilicus or above, the umbilicus which is normally and m asatcs an inch nearer 
the pubes than the ensiform cartilage, is proportionately farther from tlie pubes , 
and the distension on one side is often greater than ^e other mstcad of bemg 
uniform 

Diagnosis of Cause of Ascites — ^In cirrhosis of the liver the fluid ixillects rapidly 
and the patient often appears ill and wasted In chronic pentomtis the accumula- 
tion on the first occasion is generally gradual and the patient may be otherwise well 
An enlarged spleen or the occurrence of hsematemesis pomts to cirrhosis A patient 
with ascites due to cirrhosis alone rarely survives the performance of paracentesis 
more than a few times, as his general health has often greatly detenorated by the 
time that asates develops, but this is much less true m chrome peritonitis Tuber 
culous pentomtis is uncommon over the age of 30, except as a complication of cirrhosis 
of the liver and when secondary to tuberculous Fallopian tubes Evidence of tuber- 
culous disease m other parts of the body, solid masses palpable m the abdomen or 
on rectal exammation, pain and tenderness m the abdomen except over the liver, 
and induration and redness of the umbilicus point to tuberculous pentomtis , the 
llmd IS generally turbid, the speafic gravity is above instead of below 1 015, and 
lymphocytes are present 

In malignant pentomtis there is generally evidence of the pnmary disease m some 
other organ, and nodules may be felt m the abdomen, m the neighbourhood of the 
umbilicus, or m the middle Ime above it, and enlarged glands may be present The 
spleen is not enlarged emaaation is generally greater man m cirrhosis, and, except 
when the pnmary disease is m the stomach, there is no hicmatemesis Recta! and 
vaginal examinations are particularly important as ascites, which may recur very 
frequently , sometimes results from ovanan tumours In a doubtful case the diagnosis 
may become dear after paracentesis, when the large hard liver and spleen may be 
felt m cirrhosis and an irregular enlargement of the liver^ but no splenomegaly* m 
cancer of the liver In malignant disease the fluid may contain cancer cells , it is 
more often hamorrhagic than in tuberculous pentomtis or arrhosis 

Rapid development of asates with enlargement of the spleen and sometimes 
hxraatemesis suggests portal thrombosis If symptoms pointing to cirrhosis are 
already present, it is probably secondary to this, and e\ en in their absence it may be 
secondary to latent arrhosis 

An examination of the circulatory system and the unne should prevent confusion 
between asates due to arrhosis and that due to heart failure or kidney disease, but 
these conditions may be associated 

An additional method of diagnosis in ascites is the direct mspection of the abdom 
mal viscera, a procedure known as laparoscopy or pentoneoscopy After the abdomen 
has been tapped for the removal of flmd 2 or 3 litres of air are introduced The 
abdominal wall is punctured by a laige trocar and cannula and through the latter the 
instrument, which is similar to the cystoscope is passed into the pneumopentoneum 
By this means it is possible in the majonty of patients to inspect the antenor aspects 
of the liver and stomach the antenor parietal pentoneum the omentum, parts of 
the small intestine and the supenor aspects of the pelvic organs m female patients 
It IS sometimes possible to sec the gall bladder, parts of the large intestine, the ap 
pendix, hernial orifices and the spleen when enlarged Laparoscopy may sometimes 
enable the physiaan to moke a reasonably certain diagnosis of cirrhosis of the liver, 
caranoma of the stomach, malignant metastases in the liver, pentoneum and omentum, 
and various other conditions, but its value m diagnosis has proved disappointing 

Treatment — ^Paracentesis should be performed if the accumulation of fluid 
causes senous discomfort or greatly interferes wnth the digestion circulation or 
respiration Hxmatemesis is a further mdication, as paracentesis reduces venous 
engorgement The trocar should be inserted m the middle line between the umbilicus 
and pubes or m the flank. Care must be taken to avTaid the bladder, or the hv er or 
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Spleen if tlicy are \ery much enlarged A trocar and tube of moderate bore 
be used, as the t ery fine Southey s tubes tend to become blocked and the discom o 
caused by the paracentesis is needlessly prolonged l o f 

A salt free diet should be gi\en, as ascitic fluid never contains less than o g o 
sodium chloride in each litre and if the quantity of salt taken in the day is reduce 
to 0 8 g , less *han 100 ml of asatic fluid can collect dunng the same period 

Alternatively mercunal diuretics can be prescribed, e g injection of > 
B P 2 0 ml intramuscularly, once or twice weekly Diuretics are more valuable 
pret entativeg when the fluid first appears or after it has been removed than as cum 
tives when a large quantity is present, as the pressure on the renal vems 
kidneys less active, and an enormous quantity of fluid has to be excreted by 
before the accumulation can disappear, whereas comparatively little urine need 
passed to prevent re accumulation of asatic fluid after tapping . 

The bowels should be kept well open, but severe purging weakens the P^, 
and 13 likely to aggravate the catarrh of the alimentary canal which is often 
present Lpsom salts, which also promotes biliary drainage, is the most ®bit2.. 
apenent High protein diet is indicated if the serum protein is low and 
it ascitic fluiu has to be rcmo\ed, since one paracentesis alone may mean the loss 
to the body of oicr 200 g of protein if fresh fluid reforms 
For the surgical treatment of Cirrhosis, see p 079 

TilO'lAS 



SECTION IX 

DISEASES OF THE BLOOD 


The blood is sometimes T C^aided as tbe mixed secretion or produc t of the blood- 
forming organs. For the purposes of description and for the better understanding 
oTihcrhangcs in disease, it is more conveniedltoThinlrof the"blood and blood-forming 
organs as composed of three distinct systems or tissues : (1) the red cells and their 
precursors, sometimes knoivn as the erythron; (2) the white cells and the immature 
cells from which they arise ; (3) the platelets and the megakaryocytes. These three 
systems of cells exist side by side in the plasma and bone-marrow, and are often 
affected simultaneously by disease, but they are to a large extent independent of 
each other. Before discussing separately the three systems of cells and their diseases, 
it will be convenient to say a few ^ords about the total volume of the blood. 


THE BLOOD VOLUME 

The total volume of the blood is about 90 ml. per.kff>j>f body weight, i.e. some 
6,00u ml. m an average individual, 6r"abohl ^e-elc\enth of the body weight. 
RatK'er lowfer values are given Fy recent technimies. Of this volume the cells consti- 
tute about 42 per cent ., the remainder being plasma. The_hlood_yoIume-is.moder- 
ately diminished in .ansemia ; it is moderately increased in the s plenomegal ies, in 
icukcemia and in erythrocytosls, and greatly increased, even to twice the normal, in 
erythncmia. There is a slight increase in oedema, due to an associated edema of 
th*e blood, but no change in arterial hypertension. 'n^bloo cLvo liimg is moderately 
increased in pregnancy, in order to allow for the fetal circulation. Of great import- 
ance in practice are the conditions in which the volume of circulating blood is suddenly 
and considerably diminished3 Hemorrhage, external or internal, is the commonest 
cause of a fall in the blood volume^' but the blood volume may be reduced by loss of 
plasma alone in c rushing injuries, bums, anaphylaxis and the dehydration associated 
with alkalosis, diadetic~coina, chdleri’ aml"5,Eti^ic Infections. Symptoms of shock 
quickly appear. In acute anxmia from hxroorxhage or blood destruction there is 
tTitTtme ewaustion, famtness or syncope, air-bunger, sweating and thirst. Th e 
degree^of shock d ^ends jargelx^onjtbe-rate of bleeding. A sudden hcemorrhage of 
1500 to 2000'lthl. may be fatal, while as much as 60 per cent, of the total amount 
of blood may be lost without death if the hxmorrhage is prolonged over 24 hours 
or more. The other important factor which determines the degree of shock is the 
extent of any associated injuries. TheJblood.couoit_i3_oF limited val ue in determin ing 
lhc_patient’s condition, for hxmodilution may take 2 to 3^ays and hxmogiobin values 
around 13 g. (90 per cent.) are the rule within the first hour of sustaining injuries, 
no matter how severe the patient’s hxmorrhage has been. In alimentary hxmorrhage 
the blood urea may be raised, owing to absorption of the effused blood, and the 
height of the rise is a fair measure of the severity of the bleeding. 

In acute reduction of blood volume from any cause a systolic pressure below 
80 rnm. of mercurj-, a progressive increase in pulse^rate and the deveIopment_pf 
crcpiiadon^in ^e lungs are all-serious signs. Tne patient becomes collapsed, com- 
plains or&irst, the skin is pale, cold and moist, the breathing quick and shallow, the 
pulse rapid and almost imperceptible, and the blood pressure low. The kidnej-s 
arc inadequately supplied with blood and the output of urine may almost cease. 
The symptoms arc often mistaken for heart failure, but there is no orthopneca, venous 
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engorgement or tedema, and tlie^ are really due to loss of fluid from the circulatloa 
and stasis of blood in the capillaries. .. the 

The logical treatment in all forms of shock is to increase the blood volume ^ 
venous return to the heart in any v?ay possible. The foot of the patient s be ) 
be elevated, the legs bandaged from the ankles to the mid-thigh and 
fluid by the mouth increased, unless these measures are otherwise l-j-, 

A careful watch should be kept on the output of urine, suppression of unne 
particularly likely to occur in crush injuries. The patient should be kept ^ 
not too warm, and inhalation of oxygen or oiregcn plus carbon dioxide may be n p 
Apart from sedatives for pain, drugs are of little value. Various types ot in 
have been used with the object of restoring the blood volume to normal an ‘ ^ 
thus been discovered that whole blood, plasma and serum are the most satis ^ • 

fluids. Solutions of saline or dextrose produce only transient improvement. , 
is the fluid of choice when there has been much bleeding, though in urgent _ 
may be desirable to begin treatment with plasma or serum to save time in t^ i 
and cross-matching. Plasma or serum is the fluid of choice where there is 
concentration, as in bums. Plasma and senim must be obtained from human _ 
donors, and they may give rise to homologous scrum jaundice. Efforts 
fore been made to replace them by synthetic colloidal solutions, of which dex 
and polyvinylpyrrolidone are recent examples, but solutions of this Und j 

regarded as still on trial. Transfusion must be begun at the earliest possible i 
to prevent the patient relapsing into an irreversible state, and it must be jj, 

until the blood pressure is raised to what can be regarded as a normal le%el. |^P . 
this point it should be given as rapidly as possible, but thereafter it should be sw ^ 
to a drip and maintained at this level until the conclusion of operative or other tr 
ment. If a patient is bad enough to require transfusion, he will usdally require 
least 1500 mi. of blood or plasma. 


THE RED BLOOD CELLS 

The red blood c ells ar e biconcave discs with a mean diameter of 7*2 0 inicy^ 
(6*7 to 7*7/i), a mean vo lum e of 85 cubic microns <75 tn and a mMn 

hemoglobin con^t oflS9 micromtcrogfy ns ‘ (26 5 to 31'5yy). Their size ^d shape 
ar^ aiupted to the carnage ol hzmoglobm and the supply of oxygen to the tissues. 
The blood of a healthy young male contains about 5-5 nuluons of red cells oe r emg !: 
and 16 p. of hemoglobin per 100 _ ml. ; of a hf.altTiy 4.7a millious o 

red_ celb per c.mm. and 14 g. of hemoglobin per 100 ml. The normal range o 
variation of the erythrocyte count is from a million above to a million below tfl® 
average male value, ».e. any figure between 4 5 and 6 3 million red cells per c.m^ 
may be considered notrnal, and there is naturally a corresponding fluctuation m m* 
hicmoglobin percentage- A hjemoglobin percentage below 12'5 g. (85 per cent))* 
always abnormal, though symptoms of anamia rarely appear until the hjemoglohm 
falls below 11 g, (75 per cent-). Erythrocytes and hsmoglobin are subject to mucn 
leas diurnal vanalion than the white cells, but significant changes may occur after 
exertion. For purposes of calculation the normal red cell count is taken as 5 nulh®° 
cells per p.mm., and the corresponding amount of hiemoglobin (14-8 g. per lOO ml- 
of blood) is taken as 100 per cent, hamoglobin. Th ^olour truiex measures thcavertge 
amount of barmoglobin contained m the red corpus3ra oi a Ettriple of blood, and t* 
calculated from the formula ^ 


Hgmoglobin per cent. 


Number of red cells per cent, of the normal- 

gram 0 g.xlO>»). 


* A mieromicrogram is the nulliondi of a millionth part of 
abbreviated by the Greek letters gamma (yy). 
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The red cells in any sample of blood arc never absolutely equals but show a 
certain amount of variability in size, or anisoeytosis. The degree of variability, or 
anisocytosis, is often increased in anremia and may be of diagnostic significance. 
The mean diameter of the red cells and their variability is determined by measuring 
the diameter of 500 successive red cells under the microscope on a stained thin 
smear. The results are then plotted on squared paper, %vith the number of cells 
counted as ordinates and the diameter of the cells as absciss®, to obtain what is known 
as a red cell diameter distribution curve, or Price-Jones curve (Fig. 1), Abnormal 
variability in the size of the cells will be shown by a widening of the base of the curve. 
Cells which are larger than normal and fall to right of the limits determined on 
healthy individuals are called macrocytes. Small cells which ^Ij'to the left of the 
limits of health are called microcytes. A cel! of normal diameter is a normocyte. The 
cell volume is obtained by centrifuging a sample of blood under standard conditions ; 
the mean cell volume is calculated from the height of the column of red cells and 
the total red cell count. As the red cells age, they become malformed and finally 
broken into fragments which are engulfed by the phagocytic cells of the liver, the 
spleen and other tissues. These malformed red cells are called poikilocytes. In all 
forms of anaimia the cells put into circulation are less perfect ^an in health, and 
poikilocytosis more rapidly develops. 

If a sample of dtrated blood is allowed to stand, the red cells will aggregate and 
fall out of suspension. This is a complex phenomenon but the chief factors are the 
concentration of the red cells and the constituUon of the plasma ; anajmia and in- 
creases in globulin and fib^ogen tend to accelerate the fall. The erythrocyte sedi- 
mentation rate is increased in pregnant', infections and malignant disease. 

Blood groups. — In the year 1900 Landsteiner and his pupils made the surprising 
discovery that the red cells of mankind are not immimologically identical, and that 
the seta of many people contain antibodies which agglutinate and destroy the red 
celts of others. There are, in fact, four main blood groups, which are determined 
by the presence or absence of tv,'o agglutinogens, A and B, of which either may be 

E resent separately (groups A and B), neither may be present (group 0), or both may 
e present together (group AB). Corresponding to these two agglutinogens are their 
homologous antiboches or aggluUmns — anti-A (or a) and anti-B (or P ) — which are 
present in the semm in reciprocal relationship to the agglutinogens of the cells. The 
following table illustrates the Landsteiner classification of blood groups and the 
distribution among the population in England. 

It can be seen that the scrum of group AB will not agglutinate the red cells of 
any o^er group, and for this reason group AB has been called “ universal recipient ”. 
For similar reasons members of group O are called “ universal donors ”, because 
their red cells contain no agglutinogen; but blood from group 0 should only be 
transfused into members of other groups in extreme emergency; whenever possible 
patients should be transfused with their own group. It has been shown by a number 
of observers that the ABO blood groups have sub-groups, and interaction may occur 
between members of the same group. The existence of agglutinogens Aj and A^ 
IS now generally accepted. For this reason the compatibility of donor and recipient 
must always be confirmed by direct cross-matching of the cells of the donor and 
the serum of the recipient. 

^ The four groups A, B, AB and O constitute the ABO blood-group system. It 
IS now known that there are a number of other blood-group systems ana these are 
importance in genetics, anthropology and criminology. They are important 
clinically only in so far as the relei'ant antibodies may cause trouble during transfusion, 
when hajrnolysis may occur, or during pregnancy, when antibodies may cross the 
placenta of the rnother and damage the foetus. The only blood-group sj'stems which 
commonly give nse to trouble in mis way are the ABO and the Bii systems. In select- 
ing donors it is necessary to pay attention only to the ABO and Rli sj’stems, but because 
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of the other s% stems compatibiUt) tests must be earned out with spcaal orc i 
patients i\ho have had pre/ious transfusions and ma) thcrebi liaic oecn 
to produce abnormal antibodies The Rh system contains a number cpai 


Blood Group 

Agglutinin 

Agglutinogen 

AB 

None 

A and B 

A 

b 

A 

B 

a 

B 

0 

a and h 

None (0) 



1 — FreqwcQCj d str bm on curves of red cell diameters m health and disease 
(Pnee Jones cur\cs) 


blood groups m the same nay as the ABO system, but their nomenclature and detcf 
mmation are a matter for the expert. In routine chmeal %\ork it is suffiaent to 
people as Rh posime (83 per cent.) and Rhnegame (17 per cent.) according 
to th«r reaction to a serum nhich was onginaliy prepared b) injecting the red ctU* 
of Rhesus monke>-s into rabbits People whose eiythrocMes are Rh negative 
capable under certain arcumstanccs of fonning an antibody which reacts with tn« 
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Rh antigen. This may occur after transfusion of Rh-positive blood, but it more 
commonly happens ^^hen a ^\oman who is Rh-negative becomes pregnant with a 
diild whose erythrocytes are Rh-positive. 

Experience has shown that grouping is not necessary when serum or plasma is 
transfused. This is partly bec.ause the serum or plasma whicli is administered is 
usually a pooled product from a number of patients, but more important is the fact 
that the group antigens are not confined to the red cells but are present also in the 
body fluids and other tissues, and absorption of antibody by these agencies ser\'es 
to protect the recipient’s red cells from agglutination when a potentially dangerous 
plasma is administered. This latter fact also explains the infrequency of symptoms 
when group O blood is transfused into patients of other groups, inasmuch as the a 
and ^ agglutinins in the plasma are not merely diluted, but to a large extent neutral- 
ised in the circulation of the redpient. Nevertheless, it should be the rule nowadays, 
when blood is transfused, to use only blood of the same ABO and Rh group as the 
recipient, owing to the risks in a subsequent transfusion or pregnancy when this 
rule is broken. The same rule applies to the intramuscular injection of blood. 

Nomenclaiure. — ^The red cells are formed in the bone-marrow, which can be exam- 
ined during life by the techniques of sternal puncture and marrow biopsy. The 
nudeated precursors of the’red cells in the marrow are knowm by the generic name 
of erythroblasts. In normal marrow the erythroblasts are normoblasts, which subse- 
quently develop into normocytes, but in certain diseases larger forms tvith more 
primitive nudei ate found, the megahhlasts, which give rise to megalocytes. The 
nudeated red cells lose their nuclei by e.xtni8ion or solution, but for a time they still 
contam remnants of the original basophil cytoplasm, which gives the red cell a bluish 
tinge in ordinary stained smears {diffuse basophilia or polyatromasia). Certain dyes, 
su^ as brilliant cresyl blue, when brought in contact with the fresh-drawn blood, 
precipitate this basophil cytoplasm in a network or reticulum, and on this account 
these immature red cells are called reticulocytes, Polychromasia and reticulocytosis 
are identical conditions revealed by different stains. The normal reticulocyte count 
18 i to 2 per cent A similar preapitation may occur in nVo when poisons, such as 
lead,-- circulate in the blood-stream and the reticulum becomes risible in ordinary 
preparations {pmetaie basophilia). 

Blood diseases may be due to causes originating outside the blood-stream and 
*,the bone-marrow and on this account we refer to many of them by names which 
merely describe the type of reaction or blood picture. Thus, anxmias may be de- 
scribed as hcemorrhagic, faxmolyxic or aplastic in type. According as the colour index 
is high, normal or low, they are described as hyperchromic, orthochromic or Jtypochromic. 
They can also be classified by the size of the red cells into macrocytic, normocytic 
and microcytic anxmias. These two sets of terms correspond roughly wth each other, 
but they oxq not absolutely interchangeable, and each should be used strictly according 
to definition. The description mcgalocytic is best confined to cases of anxmia in 
which the marrow is megaloblastic. 


THE SYMPTOMATIC AN/BMIAS 

Synonym. — Secondary Hypochromic Anxmia. 

Definition. — A symptomatic anxmia is one which arises in the course of some 
other well-defined disease. The colour index is usually low and hardly ever above 
unity. In the ram cases in which the colour index rises above unity, the disturbance 
of the cryAropoictic tissues is usually so profound that for practical purposes all the 
mcgalocytic anxmias can be repirded as actual diseases of the erythropoietic tissues. 

Etiology. — The most obvious cause of anremia is hxmorrhage : acute hremor- 
rhage occurs most commonly^rom trauma^leedmg from the alimentary tract and 
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the Occidents of childbirth ; chronic hxmorrhage is often due to 

rhagia and, in tropical countries, hookworm disease. Hemolysis is a rare - 

but it may be induced by chemical poisons, such as sulphanilamide and 

hydrogen, or by infection by haemolytic organisms, such as the 

genes or the Clostridium xoelchii, or by malaria. A cute infections 

much anjemia, but severe aniemia may develop in protracted ^ ^ 

rheumatism, rheumatoid arthritis and other subacute or chronic infectmns, ® > 

typhoid fever. Focal sepsis is seldom responsible for an anamiia.^ • ^testinal 

causes little anxmia until the later stages, when haimorrhage, suppuraUon or m 

ulceration have occurred. Syphilis also is rarely the cause of anxmia, excep 

more florid stages, from involvement of the liver, or from 

uria. Malaria has already been mentioned. Of the toxxmias_ responsible 

nephritis and lead poisoning arc the most important. Malignant disease is ^ 

the commonest causes of anxmia ; it may act in various wavs — hxmorrhage i 

malignant ulcer, cancerous cachexia, and invasion of the bone-marrow. An 

whidi is due to mechanical limitation of the bone-marrow by tumours or 

conditions, such as leukxmla, Hodgkin’s disease, infective granulomata 

is sometimes described as myelophthisic anxmia, but this is an incowet and unn 

sary use of a ^\ord which is one of the synonyms for aplastic anxmia- ^ . 

Pathology. — ^Two factors can be distinguished in these symptomatic anx 
The first is Iok of blood by hxmorrhage or hxmolysis. This leads to 
of the bone-marrow, and an outpouring of new rea cells to repair the 
The colour index is low, because ha»mog1obin regeneration lags behind the 
of a normal cell count, and the reticulo^c count is increased to 5 or 
or higher. Chronic and repeated hxmorrhage may so exhaust the hxmatioic 
that the body cannot repair the hxmoglobin deficiency, the anxmia 
and the reticulocyte count is low; rapid recovery occurs on the exhibitiop ot i 
doses of iron. The second factor in the symptomatic anxmias is depr^io*' o* . 
erythropoietic tissues by toxxmia. Hxmopoiesis may be inhibited 
structural alteration in the marrow, but in other cases the marrow becomes hyp^ 
plastic and may even degenerate completely. The output of new red cells 
ished, the reticulocyte count is low and the colour index a little below unity. 
increased blood destruction and diminbhed blood formation are present in 
degree, and the blood picture is modified accordingly. The white cells and 
are normal or increased in number, unless the marrow is greatly depressed. An 
other tissues generally show anxmia, xdema and fatty change. j 

Symptoms.— The symptoms, other than those of the primary malady, dep®i^ 
on the speed with wWch the anxmia develops, and in acute anxmia from hxroorrhag 
or blood dcst.'TicdoTi there may be actml obock. In diTonic anxmia, on the otnc 
hand, it is surprising how well the patient may feel and no complaint may be 
with a hxmoglobin of 40 per cent. Inquiry elicits such symptoms as dyspnj^ 
palpitations, anginal pain, fainting attacks and redema of the extremities. The V^° 
is best seen in the conjunctivx or the palate ; the skin b a bad guide, for it is 
pale when there is no anxmb, and sunburnt and deceptively healthy when 
13 severe. The pulse b rapid and the heart diUted, and systolic munnurs may 
audible over the prxcordium. 

Diagnosis.— The cause of a symptomatic anxmia may be obvious, but on the 
other hand, it may demand the most searching overhaul of the patient with all tnc 
rwources of a modem hospital. Attention should be particularly focused on 
alimentary tra«, as conditions such as diaphragmatic hernia, peptic ulcer, carcinoma 
of the stomach or bowel, polypi and bsemorrhoids may exist with no other sympto® 
than anxmia. 

Prognosis and Treatment.— The prognosis and treatment are those of the 
primary disease. In acute anarmia the patient should be transfused if hb condiU®° 
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IS critical In chronic hemorrhagic anasmia iron is of great value In the majonty 
of the symptomatic anemias it is possible to produce a normal blood picture for a 
Ume by transfusion, and so bring the patient into condition for opention or similar 
treatment, but iron and Uver have little effect if the cause of the anemia is not remo\ ed 


THE DEFICIENCY DYSH-ffiMOPOIETIC AN/EMIAS 

An important group of anemias is due to a defectii e supply of raw matenals for 
blood formation As diese anemias are the result of a disturbance in the growth of 
the red cells, thej are called dyshamopouttc Absence of cj'anocobalamin or folic acid 
gives nse to a megaloblastic reaction m the marrow , the megalocytes which result 
are treated by the body as abnormal cells, and anemia develops which is in part due 
to disturbance of blood formation, in part to increased destruction Iron and traces 
of copper are needed for the manufacture of hemoglobm The balance between 
the absorption of iron and the needs of the organism is a delicate one and it easily 
breaks down under conditions of malnutrition or the demands of growth and repro- 
duction In these arcumstances hemoglobin production becomes defective and a 
hapochromic anemia develops There is no hemolytic component m the anemia 
of iron defiaency Vitamin C and thyroxine are also essential for blood formation 
In their absence there is a general decline of hematopoiesis, rather than a specific 
variation from the normal Both the latter conditions ate frequently complicated 
by hemorrhage and iron defiaency, but if this does not happen, hypothyroidism 
may produce a macrocytic anemia which closely mimics pernicious anemia Lack 
of protein is an important factor in the anemia of malnutrition, though it is usually 
complicated by other defects m the diet The dyshemopoietic anaemias are fre- 
quently assoaated with glossitis, gastro mtestmal disorders and degeneration of tlie 
nervous system The reticulocyte count is low, and the white cells and platelets 
are normal or diminished Remission of the disease is attended by an outpouring 
of reticulocytes m numbers directly pmportional to the extent of the hyperplasia 
of the bone marrow This is called the retiailocyle crim 


■ 1 OF IRON DEFICIENCY OF INFANTS 

Synonyms — ^Nutritional Anarma of Infants , Ansmia of Prematunty 
Anasmia of moderate degree is present m practically all infants whether fed by 
the breast or artifiaally It may become v ery severe, especially m twins and premature 
babies, who come mto the wxirld with a small store of iron or after intercurrent 
mfection, or when suckimg is protracted beyond the normal period It disappears 
spontaneously on the adoption of a mixed diet, and it appears to be a pure mineral 
deficiency, resultant from the low iron and mmeral content of the milk, and reparable 
by inorganic salts of iron In severe cases the hsmoglobm is reduced to 5 g (30 per 
cent ) or less The colour index is low Death may occur, espeaally when the ansmia 
IS exacerbated by intercurrent infection Repair of the ansmia is followed by in- 
CTcased resistance to mfection Treatment is by iron and ammonium citrate, m a 
dosage of gr to 9 daily Ferrous sulphate, gr 3 t d s , or reduced iron gr 1 1 d s , 
msw also be used It is essential to accustom the infant to tlie iron slowly, as the 
sudden admimstration of the full dose may cause colic and diarrhiEa For this reason 
administration is started very gradually, particularly m young infants In bottle- 
fed babies the solution of iron and ammomuxn citrate is added to the milk, or pro- 
prietary foods containing iron are used The mother should be warned that the 
stools will be dark There are few babies whether breast fed or bottle fed who 'ire 
not improved by the prescnption of iron 



732 


DISFASES OF THE BI OOT) 


2 ANEMIA OF IRON DEilCILNCY OF ADULTS 
Synonyms — Idiopathic Hypochromic Anxmia ; Chlorosis and Late i- 

Definition — A chronic anaimia of low colour index occurring almost cxc 
in ^\omen and associated frequently with glossitis and achlorhjdna 

Etiology — ^This 13 the commonest of all the idiopathic anxmias, occurring 
ally in women between the ages of 20 and 50 The reason for its 
them IS the loss of iron in menstruation and pregnanqi*, and it therefore . 

more frequent m the later years of the reproductive epoch Moreover, 
to eat less iron containing food than men, though they require more iron 
IS a small but well defined group of cases in adolescent males, often first re © ^ 

on examination for militar} service, these are presumably boys who have ou g * 
their intake of iron The r6lc of achlorhydria in producing deficiency of iron 
disputed but it is undoubtedlj less important than was at one time .-cr 

now generally believed that when achlorhydria occurs in the anxmia of iron oeo 
It is the result rather than the cause of the disease, though no doubt a 
develops in which anxmia predisposes to achlorhjdna and achlorhydna to an^ 
The vanous epithelial lesions such as koilonj«ihia, glossitis and atrophic gastni ^ 
thus all be regarded as the effects of deficiency of iron, though achlorhydria 
from the others m being more frequently irreversible An important group 
IS the sequel of partial gastrectomy and similar operations on the stomach 
aeam, the important factors are not the neutralisation of the gastric secretion . 
the impaired appetite, the by passing of the duodenum and the hurry of the 
through the jejunum, iron is best absorbed m the duodenum and 
Patholo^ — ^The bone marrow is moderately hyperplastic, 
examination shows an increased number of normoblasts and a decreased 
cells reacting to stains for iron The spleen is moderately enlareed by a simple hyP 
plasia Tie epitheium of the tongue and phaj^jux may show a Jeucqplakial 
tion In patients w ith achlorhydna there is a diffuse chronic gastritis w hich ev ljj 
leads to atrophy of the mucous membrane of the stomach The other organs exn 
the effects of a simple anamiia * _ 

Symptoms — Symptoms may first be complained of after a pregnancy, „ 
influenzal attack, but careful enquiry often elicits the information that the pane 
were always pale, or that they have previously come under medical care for 
Symptoms fall into two categories First there are those due to anzerma 
wealm»s3 headaches, palpitation and dyspncea , prxcordial pam on exertion is 
mon and may be of anginal seventy , slight tedema of the ankles occurs but anasar 
or ascites is unusual The second category of symptoms is composed of those a“ 
to dyspepsia, pjohably the result of gsstntia lack of appetite, ^egsstne paio ^ 
distress retching and v omiting after meals, flatulence and bilious attacks , constip^O® 

IS frequent, but diarrhoea is unusual 

The facies is often pathognomomc the sallow, wnnkicd face and prematurely 
grey hair contrastmg with the smooth, white and transparent body skin The 
are frequently brittle and painful and occasionally they are hollow and depresses 
like a spoon (koilonychia) on cure of the aiuemia the new nail exhibits the tior^ 
contour and consistence Glossitis is present m about half the cases It is 
painless and unknown to the patient, but, on the other hand it may be the chi« 
complaint In the active stages the tongue is reddened and cxconated, and vesicles 
may appear and break down to form shallow ulcers In the chrome and quiescent 
stages the filiform papilla arc destroyed, leaving a smooth bald tongue The infl^ 
mation may spread to the buccal mucosa and to the comers of the mouth, the cono‘ 
Uon known as angular stomatiUs Passing backwards to the phaiynx, it produces 
huskincss and a most troublesome dysphagia, which may be the* presenting sympto*” 
(the Plummer Vinson syndrome, sec p 542) The spleen la palpable in less than 
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10 per cent of cases of idiopathic h>T)ochromic iniemia and is rarely greatly enlarged 
The other signs are those of anxmia There arc no changes in the spinal cord, but 
functional nen.ous disorders, nervous breakdowns, aphonia and pruntus frequently 
occur The menses are often scanty by the time tlie ansmia has developed but they 
may be bcav 7 after treatment with iron or m women neanng the menopause 

In about 50 per cent of cases there is achlorhydna after stimulation with hista 
mine but in contrast to pernicious anxmia Castle’s intnnsic factor is preserved 
Achlorhydria is more common in the later age groups and it can be attributed to 
an acceleration by iron defiaency of the normal increase of achlorhydna with age 
It usually persists when the an'cmia is cured but free hydrochloric acid may return 
The colour index is low, and the red cells are usually smaller than normal It is 
essentially a liTmoglobin deliciencj , and often the red cell count is httle below normal 
The white cells and platelets are normal, an occasional normoblast may be present 
Reticulocytes are withm normal limits, and van den Bergh's reaction is negative 
The serum iron is low A typical count is red cells, 3,500,000 per c mm , h'emo- 
globm, 5 g (35 per cent) , colour index, 0 5 , white cells, 7000 , diffcrcutial count, 
normal On treatment wath iron there is a reticulocyte cnsis, most marked in the 
most aniemic cases, but seldom exceeding 15 per cent., the red cells are rapidly restored 
to the normal number, and the hiemoglobin is more slowly regenerated There may 
be a transient erythrocj’tosis during the reoivery phase 

Complications and Sequels — The Plummer-Vinson syndrome is the most 
important coraphcation, occurrmg m about 15 per cent of cases The changes in 
the epithchum of the tongue and pharynx predispose to malignant disease, and 
epithelioma of tlie tongue and caremoma of the hypopharynx develop m a few m- 
stances There is a nsk of transition into pernicious ansmia, most marked in women 
witli a family lustorv of that disease, but m my expenence the nsk is not great 
Indeed, if an iron defiaency aniEmia gives place to a megaloblastic ananua, the first 
thing to suspect is steatorrhcea 

Diagnosis — Care should be taken to exdude other causes of ansemia, more 
cspeaalTy mahgnant disease, and it is wise to remember that idiopathic hypochromic 
ao'crma is uncommon m males and in females past the menopause The pallor is 
sometimes mistaken for tliat of myxeedema, ana indeed it is a common m^take to 
diagnose myxeedema when it is not present and miss it when it is 

The symotoms may suggest pemiaous anemia but the blood picture and marrow 
findmgs are quite distinctiv e If the spleen is erdarged the differentiation from splenic 
anrcmia may present some difficulty In splemc anemia the enlargement of the spleen 
IS greater, there is often a history of jaundice or h-ematemesis and there may be signs 
of liver damage or portal hypertension In the absence of such symptoms the patient 
should first be treated with large doses of iron, when both the anffimL and the splenic 
enlargement will disappear if the correct diagnosis is idiopathic hypochromic ansmia 

Course and Prognosis — The disease is chrome, and the average duration of 
symptoms before treatment is 5 years It is rarely fatal, but m the absence of proper 
treatment many patients remain mvahds for years There is a strong tendency to 
relapse, which can only be av oidcd by re examination at intervals or by persisting 
with a small dose of iron 

Treatment — ^Thc patient should be encouraged to take a well balanced diet, 
w ith adequate protein and vitamins Medical treatment is by large doses of iron 
by mouth, either ferrous sulphate m tablets of gr 3, t d s , p c , or a mixture con 
taming iron and ammonium atrate, gr 20 t d s , p c In cases w^ch are resistant 
to treatment these doses can safely be doubled If there is mtolerance, other prepara 
Uons such as ferrous gluconate or colloidal feme hydroxide may be tried Tablets 
are conv ement but fluid preparations are someUmes more efficacious Liv cr, stomacli, 
folic acid and cy anocobalamm are of no value in mm deficiency and blunderbuss 
preparations containing iron plus these substan^s arc to be condemned Iron can be 
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given intra% enously, the usual preparation for this purpose being the saccharat 
of iron With this it is possible to nsc by graded steps from an initial close oi 
mg Fe a day to a maximum dose of 100 to MO mg Fc a day intnvenou > , , 
to satisfy witliin a week or 10 days the calculated deficit in circulating "S S 
and stores of iron As is true of all forms of intravenous therapy, intrave 
13 not entirely free from danger and tlie following comments may be ® -rtant 
IS not effective by mouth, it is unlikely to be effective parentcrally , the only i P 
exception to this rule is steatorrhcca Most iron salts arc highly P factured 

administration and only preparations which have been specifically —^^,0 

and tested for intravenous injection should be used Apart from failure or a P 
m steatorrhcca, the chief use of intravenous iron is in patients who canno 
iron by mouth, such intolerance is most commonly observed in anxmia alte g ^ 
intesunal operations Transfusion should seldom be necessary in the an* 
iron defiaency In younger subjects menorrhagia may be relieved by 
penods, but after 40 it is usually more intractable, and if it persists then, f pjjjmj 
to induce an artifiaal menopause by means of operation or irradiation It P 
IS troublesome, it is probably best treated by dilatauon of the stenosed 
hypopharynx or upper oesophagus under direct vision through an asophagoscop 


3 J^RNiCaOUS ANEMIA 

Synonym — Addison's A nxmia , . jy pf 

Definition cliseasTcharactenscd by atrophy of the mucosa of the p 
the stomach, megaloblastic anxmia and a tendency to degeneration of th® P 
cord which pursues a remittent course, and which is invanably fatal unless approp 
treatment is insututed tViough 

Etiology —The disease is most common between the ages of “lO and ou, ‘u ° 
analysis shows that it becomes rebtively more frequent m each decade It is 
rare before the third decade, and the diagnosis should not be accepted y 

young adult until other causes of megaloblastic anxmia have been 
a disease of the white races and is rarely seen m people of pure Asian or 
stock There is a hereditary proclivity, which probably depends on an mhe 
predisposition to atrophy of the gastric mucosa Not only pernicious anxmia 
also achlorhydria is believed to occur more commonly than normal in the 
of those affected by the disease Recent statistics suggest that permaous ame 
IS more common in women than men ^ 

Megaloblastic degeneration of the bone marrow was the first feature emphasi ^ 
by students of penucious anxmia I^tcr it was learned that this uas common t 
group of related anxmias of which pernicious anxmia is only one member ^ 
distinctive lesion of pernicious anxmia which no treatment removes is atrophy 
the secreting epithelium of the body of the stomach and achylia is a cardinal syn^^® . 
This atrophy is apparently not sccondaiy to inflammation and it is therefore 
from the chronic atrophic gastritis which is found m other forms of the 

and in the anxmia of iron deficiency It is usually an age change m those with t 
hereditary predisposition but it appears sometimes to result from endoerme disW? 
ances such as hyperthyroidism, myxxdema and pituitary insufficiency It is 
panied by a failure on the part of the stomach to secrete a ferment like substao 
described by Castle as the tnlrinttc factor Intrinsic factor is necessary for the ab*®^ 
tion of cj anocobabmin which is the extriruu; factor In the absence of cyanocobalaim 
the bone marrow undergoes mcgaloblasUc degeneration and degenerative ebang^ 
occur in the spinal cord and peripheral nerves A deficiency disease of this kin» ” 
known as a conditioned deficiency In pernicious anxmia it can be demonstrated^ 
suiublc techniques that there is no intrinsic factor in the gastric juice, that cyanoc<^ 
balamin is not absorbed from the mtestice and that the level of cyanocobalamm m 
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the plasma is much below normal. An apparent objection to explaining pernicious 
anjEmia in terms of loss of Intrinsic factor is the fact that patients do not always 
develop pernicious anemia after total gastrectomy. The reason for this is probably 
that the body normally has large stores of <yanocobalaimn and after total gastrectomy 
the patient may not live long enough for these stores to be exhausted. 

■\Vhen folic acid ^vas isolated, it was discovered that all the megaloblastic anjemias 
respond to it. Although pernicious anasmia responds to folic acid, the repair of the 
ancemia is not so satisfactory as with cyanocobalamin ; the spinal lesions are not 
improved and may indeed be aggravated. It would appear that cyanocobalamin takes 
part in the chain of processes concerned in the manufacture of blood cells, and here 
it can to* a large extent be replaced by folic acid. On the other hand, megaloblastic 
anjEtnias which are due to deficiency of folic add cannot be cured with cyanocobalamin. 
This suggests that folic acid tests at a later stage of the manufacturing process than 
cyanocobalamin. Cyanocobalamin is also necessary for the nutrition of the long 
neurones of the postero-lateral columns of the spinal cord and here it cannot be 
replaced by folic acid. The megaloblastic anemias can be arranged in a spectrum 
according to their response to cyanocobalaram and folic acid. 

(fl) Addisonian pernicious anamia. — Pl pure deficiency of cyanocobalamin due to 
absence of intrinsic factor. 

(b) Fish tapefoorm anemia. — A. pemldous type of ansemia may be associated 

wth mfestatlon by Diphyllobothrium latum. Apparently the worm diverts 
cyanocobalamin from the host. Subacute combined degeneration may occur. 

(c) Intestinal stenosis and intestinal anastomosis. — Megaloblastic anamia may occur 

when there is stenosis or stagnant loops of small intestine. In these condI« 
tions the absorption of both cyanocobalamin and folic acid may be affected. 

(d) Steatorrhoea, — Megaloblastic anamia is almost the rule in sprue (p. 623) and 

a similar ansmia may occur in other conditions in which the absorption 
of fat is impaired, su(m as cceliac disease, idiopathic steatorrhsa, pancreatic 
disease and gastro-colic fistula. The defect is usually in the absorption 
of folic acid. 

(e) Nutritional macrocytic anamia. — This condition is rare outside the tropics 

and is therefore considered on p, 475. Not all these anffimias are 
megaloblastic. ^Vhen they are, they are usually due to deficiency of folic 
acid, though a primary deficiency of cyanocobalamin has been seen in 
vegetarians who have eschewed eggs and dairy products. 

(/) Megaloblastic anemia of infancy. — A rare condition seen only in artificially-fed 
babies and due to lack of folic add. 

(g) Pernicious anemia of pregnancy. — See p. 749. 

Megaloblastic anamia has byen ascribed to cirrhosis of the liver, but this is prob- 
I ably the coinddence of cirrhosis with pernicious an®mia or nutntional anamia. A 
^ few cases’of unexplained megaloblastic anajmia have been described under the head- 
ings of achrestic, idiopathic or refractory megaloblastic ancemia; such cases are 
extremely rare, and the majority of patients diagnosed as having pernicious anaemia 
'I nith normal gastric secretion are really suffering from unrecognised steatorrhoea. 

• Pathology. — ^The remainder of thb section deab with Addisonian pernicious 

! anxmia. Few patients now die of untreated pemidous anaemia. In such cases the 
main changes seen at necropsy are anxmia, deposition of iron in the tissues, and 
“ megaloblastic hyperplasia of the bone-marrow. To demonstrate the changes in the 

r stomach, the tissues must be fixed immediately after death. 

/ . Symptoms. — Patients with pemidous ap^pmia are not infrequently well built, 

^ with broad fades, short deep chests and wide sub-costal angles ; the hair is often 
prematurely grey, and the skin may be pigmented. Symptoms fall into three main 

I* 
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categones according as they are due to cha ng^ m th_eJ ^ofld, the 
or the nervous system The antcmia may ^ profound by the time ^he pauen^p^^^^ 
himsclt tor treatmeru and Uie red cell count may even fall below 1 million pC 

^veainess palpitations and signs of heart failure_app^r ^ ^ 

the skin was common in the days before liver therapy was introduce but no 
patients come under effective treatment early it is not often seen The same 
of splenomegaly which requires considerable tunc for its development * v 
found in only about 5 per cent of untreated patients ^he temperature 
shghtly raised ^gtn a may_pccur from unpovenshment of the^ood ®'^£P , ^ 
the heart, and intermittent claudication from similar effects in the limbs .^.r 
ma y be enlarg ed The unne contains much urobilin and often a trace 
Alimentary sym^oms constitute an important chapter of the disease 
the type desenbed m idiopathic hypochromic aniemia occurs in o\er harviA 

cases, but cunously enough there is no tendency to involvement of P a u 
or to djsphagia It may precede the anaemia by some years ^ ^ 

invariable symptom and nepsm is CTcatly reduced or absent AemorHydna n^ 
times been demonstrated before the onset of the ansmia, and it persists 
blood has been repaired Dj'spepsiajs frequentlj present, with flatulence lu , ^ 
gimerahsed abd ominal p ain" ~ soft towcI m ovements and re curr ent attacks of 
The dyspepsia iTpanly due to the achlorhydria but ills greatly aggravated J 
anaimia if jt persists after repair of the anieroia, caranoma of the stomach or 
of the gall bladder should be suspected Nervous symptoms due ^^VMnnr 
hined degeneration, of the spinal _cofd are an int^raJ part oi tne disease b ^ 
convenience they are desenbed elsewhere (p 1550) Mental sympton^ 
a small percentage of cases , they are usually delusions of persecution nnallr 


such patients become stuporose and die in coma even though their anami* » 
profound 

The cardinal feature of the blood picture is megalocytosis By the bnic^ 
patient seeks medical advice the red cells are often less than 2 millions 
and counts of the order of half a nuUion have occasionally been obtained W® 
globm IS not reduced to the same extent as the red corpuscles and the colour in 
IS above unity The mean diameter of the red cells averages about 8 3 
there is much anisocytosis and poikilocytosis Reticulocytes arc within norm^ h|^ 
except during a remission, spontaneous or induced Normoblasts and megalobl^^ 
are often present, more especially m the agonal stages of the disease and 
inception of very active treatment, they are rarely present in the penpberal biw 
in mild cases The serum is brownish yellow and the indirect van den Berg“ 
zetioa IS positive The white cells are reduced m number an average count b^» 
about 4 000 , the decrease is chiefly due to dirmnuUon m the granulocytes and ^ 
monocytes The neutrophil cells are of an old type, many having 5 or more lo 
to their nucleus and occasional giant neutrophils and myelocytes are present 
are scanty The marrow smear shoi^ megaloblastic hyperplasia ..j 

Remissions and relapses were one of the most constant features of the uQtreat 
disease which was nevertheless usually fatal in I to 3 years The cause of the 
sions IS uncertam but they ate possibly related to phasic changes in the bacte^ 
flora of the intestine which affect the absorption of cyanocobalamin and fohe acid 

Complications and Sequeke— Since effective treatment was introduced co^ 

pheauons have become infrequent. The incidence of subacute combined degcoera 
tion has fallen to about 10 per cent Retinal hatmorrhages may be seen to patieoj* 
who are severely anemic apart from this purpura and hemorrhage are unusu^ 
though they undoubtedly occur on occasion Gout and venous thrombosis occasion 
ally occur during imtial treatment Patients with penuaous anajima have ab^^ 
three tunes the normal liabdity to carcinoma of the stomach This nsk should dcv« 
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theless be kept in its proper perspectne, for as Jennings has shown, it means that 
whereas the annual cliance of a man in his, fifties developing cancer of the stomach 
IS 1 m 1000, m pernicious anjcnua it is 1 m 300, It is a cunous fact that the cancer 
does not usually develop in the fundus and body of the stomach, where tlie patho- 
logical changes of perniaous anseima are localised, but more commonly m the pylonc 
region 

Diagnosis. — ^The disease is often suggested by the triad of symptoms glossitis, 
anxmia and acropartesthesia in a patient m the appropnate age group, and it is 
confirmed by the blood picture It is, nevertheless, not uncommonly missed in 
the elderly, the parchment sLm and the general enfeeblemcnt being regarded as the 
inevitable concomitants of age Such mistakes can be ai aided by thinking of the 
possibility of antemia and testing the hemoglobin In cases of doubt two questions 
should be answered The first is whether the aniemia is megaloblastic, this can 
be decided by marrow puncture The second is whether it is Addisonian pernicious 
anemia In true pernicious anemia the test meal reveals achlorh>dna, and other 
causes of megaloblastic anemia such as steatorrhea are absent In making the initial 
diagnosis it is wise to ha\ e a banum meal to exclude gross ahmentary disease in general, 
and cancer of the stomach m particular ^hstic p nymia may be mistaken for 
pernicious anemia, but treatment mth qranocobalamin is unsuccessful and the marrow 
IS found to be aplastic Aleukemic leukemia and chronic hicmntvti c anemia can like 
wise be differentiated bylxireiui analysis ot the Symptoms, the blood picture, and the 
marrow smear In the absence of severe compUcauons anemia which does not re- 
spond to cyanocobalarain m effectn e dosage is almost certainly not permcious anemia 
Prognosis — ^The gastric lesion appears to be incurable, but witli adequate and 
tegular treatment the anemia is cured spinal symptoms completely arrested and the 
1^ patients live out the normal span in full health 

Treatment — As the treatment of perniaous anamia is a form of substitution 
therapy which must be continued for the rest of the pauent s life, it should never be 
embarked on without confirmation of the diagnosis In cases of doubt this means 
marrow puncture and test meal If doubt still remains, the patient should be referred 
to an expert hematologist Preparations cootainmg a farrago of iron, liver, stomach, 
vitarams, etc., should never be eraplojcd, for in the very rare cases in which more 
than one h®matinic pnnaple is required, they should be added seriatim and m ade- 
quate dosage so that the effects of each can be assessed On instituting successful 
treatment in a patient with perniaous anamua there is a reticulocyte crisis, which 
reaches its maximum between the tenth and fourteenth days with oral therapy, and 
between the third and the sc\ enth days with parenteral therapy The peak is directly 
proportional to the seventy of the anxmia, and values of 30 to 40 per cent are by no 
means uncommon Tlie blood and the general condiUon of the patient are gradually 
restored to normal, glossitis becomes quiescent and the surface of the tongue raaj 
be reclothed with filiform papillae The nen’ous symptoms improve more slowly, 
and gross spastic paraljsis is unhkely to be repaired 

T he modem treatment of pernicious anxnua can almost be summed up in the word 
qranocobalarmn A dose of 100 imcrograrames is injected mtramuscularly weekly 
until the red cell count is normal and the maximum clinical remission has been 
ubtamed Double this dosage should be given if there are neurological complications 
For luamtenance treatment a dose of 50 microgrammes is injected once a fortnight , 
in neurological cases the maintenance dose should be 100 microgrammes once a week 
for as long as improvement seems able to occur, t e from 6 months to 2 > ears Better 
effects arc obtained with small doses frequently than with large doses at longer inter- 
vals but many patients remain well with doses of the order of 50 microgrammes every 
3 weeks or 100 microgrammes ever^ month Two innovations Iiave recently been 
suggested m the use of cyanocobalamio. MoUm and Ross state that a much higher 
initial dosage should be used to replemsh the body stores They advise 5 injections 
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of 1000 microgrammcs in the first week or two of treatment, followed by a 
ance dose of 50 micrograrames fortnightly, or 100 microgrammcs rnontniy 
mtnnsic factor has not yet been istnated in a pure form, a number oi j 

firms have prepared tablets containing cyanocobalamin, plus a concentrate oi , ^ 
factor for administration by mouth This, of course, is merely a refinemen 
original treatment with desiccated stomach Oral treatment is more 
cyanocobalamm by injection, and it places a greater strain on the patient s co op 
It should therefore only be employed when treatment by injection cannot conve 

Cyanocobalamin appears likely to replace all forms of liver m the tre^ment of P^' 
nicious anaimia The use of fohe aad is contraindicated Hydrochloric 
rarely necessaiy, for if dyspepsia persists after repair of the antemia some caus 
than achlorhydria should be suspected Sometimes while the red cell count 
or during maintenance treatment the patient may develop a hypochromic 
requiring iron therapy Apart from {i^tients in the initial phase of ^ ^ 

women who are still menstruating, icon deficiency is rare in pernicious aniemi 
It should always suggest steatorrhxa or a complication such as carcinoma 
The action of cyanocobalamin is prompt and regeneration of the 
apparent within a couple of hours of injection Transfusion is therefore hard y 
required and it should be withheld if at all possible, m vievir of the danger o 
cipitating acute heart failure in patients who are profoundly anxmic In .b 
with an initial red cell count of 1 miUion, the count will rise to 3 milbon m 2 to 
The degree of activity should be determined bv the patient's feelmgs * 
ansemu occurs m elderly people who do not tolerate strict confinement to oeo 
and if there are no signs of heart failure, there is no point in keeping y, 

A full mixed diet is allowed There is often a tendency to put on weight exces ^ 
m remission aad this should be avoided Regular blood examinations 
earned out at least once every 3 months If the patient fails to get back to a no 
count or if a patient who is doing well relapses while on the game mamtei^ce 
a complication such as hypothyroidism or caremoroa should be suspected in 
absence of m^cations of ^is kind repeated radiographic examinations of 
are not neccssa^ In general, few things in medicine are as satisfactory as the „ 
ment of pernicious anxmia, and patients should be expected to hve a hfe 
activity 


APLASTIC ANEMIA 

Synonyms — Aregenerative Anscmia , Refractory Anaunia , Panmyelopathy . 

Definition — Aplastic anxmia is produced by aplasia of the bone marrow 
results m reduction or total failure ol blood regeneration Usually all three 
m the bone marrow— erythropoietic tissue, leucopoietic tissue and megakaryocytes^ 
arc simultaneously involved Rare cases occur m which there is a pure 1®®*°^ j 
one of these tissues, and not infrequently one of them is predominantly 
The term aplasiu ancemxa is applied more particularly to cases in which the cryint 
poictic tissue IS especially damaged e 

^Etiology. — ^The disease occurs at all ages and m both sexes In a number ° 
cases the aplasia of the bone marrow is due to destruction by a well recognised 
The list includes benzol and many of its denvaUves, such as arseno benzol, 
phenol, trinitrotoluene, chloramphenicol and the sulphonamidcs, mepacrine b>dr° 
chloride and gold Roentgen rays and radioactive substances arc important 
the latter being most dangerous when they arc taken into the body and pr‘“'^ 
persistent radiation In a large proportion of cases no noxious agency can be trac 
and It 13 possible that many arc due to an idiosyncrasy to substances not normau) 
regarded as liarmful, a phenomenon wc have already learnt to recognise in anud^ 
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pj nnc agranulocytosis and Sedormid purpura On rare occasions more than one 
member of a family has been affected In familial cases m childhood, hypogonadism 
and de\ elopmental abnormahties, particularly of the hands and ladnejrs, may also 
be present (Fancom’s syndrome) 

Pathology. — In the classics aplasuc antemia the marrow may be hypocellular 
or acellular or there may be replacement by fibrous tissue An actual excess of erythro- 
poietic tissue may be found in radium poisoning, presumably from an arrest m the 
maturation of the cells A s imilar maturation arrest has been described in other 
cases \^hlch behaved like aplastic anxmia during life, though m my expenence this 
is unusual Necrotic ulcers may be found m the mouth and bowel The bver, 
spleen and lymph glands show no gross change, but microscopically there is usually 
some haimosiderosis of the hver and spleen, attributable both to the absorption of 
extravasated blood and to the breakdown of transfused red cells 

Symptoms. — ^Aplastic anjemia is not common, having probably only one quarter 
the frequen^ of penuaous anaamia The onset is commonly insidious, and there 
may be several months of increasmg fatiguabihty before the patient is finally pulled 
up bj the seventy of the anamua, or by an acute cnsis such as haemorrhage or infec- 
tion Purpura, bleedmg from the nose and gums, or infection of an agranulocytic 
type may be the first complaint. Spontaneous remissions of the symptoms occur 
occasiondly, but they are rarely complete or of long duration There are no speafic 
alimentary or nervous symptoms Phj steal examination is commonly negative except 
for the ansmia and su^ comphcations as purpura and agranulocytosis The spleen 
« only rarely palpable and the lymph glands and the hver are not enlarged The 
blood picture is charactensed by a decrease of all the cells, erythrocytes, leucocytes 
and platelets , the absence of imma ture uhite cells and nudeated red cells , and the 
lack of signs of reaction, such as hypochronua, anisocytosis and reuculocytosis By 
the time a blood count is done the red cells have often fallen to 1 5 milhon per c mm 
and the colour mdex is above unity Van den Bergh’s reaction is negative The 
white ceils are about 3000 or 4000 per emm , usually falhn gbelow 2000 before 
death, the dimmution is chiefly due to the small number of polymorphonudear 
cells In chrome cases a very considerable degree of macrocytosis may develop, and 
so long as the colour mdex remains high and the leucocyte count low, the disease 
cannot be regarded as cured 

Diagnosis — ^At the onset the illness is often confused with one of the megalo 
blasncMffinuas, but it can be differentiated by sternal puncture and the failure t^ 
respond-to-cyanocobalamin or foUc acid Essen tial thrombocy topenia may be sug- 
gested by the low platelet count and the h^morfHagic tenden^', but is excluded by 
the leucopema and the non regeneratory character of the anemia ^eukaenuc 
lcuka:mia offers the most difficult) The absence of enlargement of the lympB^tm^T 
Hvw'oTspleen, however, should differentiate aplastic anemia from this disease In 
doubtful cases a sternal marrow puncture or biops) should be performed 

Prognosis — In a senes of cases observed dunng the last decade, 30 per cent, 
died wtlun 1 year and 60 per cent, withm 2 years of conung under treatment, a 
fe^\ surviNcd for 5 to 10 years but none longer than this Complete recovery may 
occur, but probably in not more than 5 per cent, of cases Patients with thrombo- 
cytopema and a hemorrhagic tendency do badly However well the patient appears 
clinically, the prognosis should always be guarded as long as the blood picture is 
abnormal for such patients are always liable to sudden deterioration from infection 
or an acute hxmolyuc reaction. 

Treatment. — In all cases enquiry should be made of exposure to toxic sub- 
stimccs and further contact prevented Anamua is combatted by transfusion, and 
infection by pemcillm , unfortunately there is no remedy for the thrombocytopenia. 
Iron, cr and similar remedies are of httle value, but it is reasonable to try the 
effects of cyanocobalamin and folic acid if there is any doubt about the diagnosis The 
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blood should be brought approximately to normal by a rapid series 
or by a continuous transfusion of 2 or 3 litres of blood. If it is then possible o 
tain a normal count by transfusions at intervals of 2 or 3 weeks, there is ^ 

that the bone-marrow may gradually regain its hajmopoietic function. It is un 
able to allow the hemoglobin to remain bdovv 50 per cent, for long periods, 

IS a risk of heart failure, and it is better and more convenient to give small 
fusions at frequent intervals, t\e. 2 or 2 pints of blood s fortnight. 


HriiMOLYTlC ANi?:MIA 

In discussing the symptomatic anzmias, 1 have mentioned the occasional 
ment of anxmia from htcmolysis of ilic corpuscles by micro-orgamsms,^ t 
toxins and other poisons. There is also evidence that excessive h^toolysis P 
part in the pathology of the megalocylic aniemias due to deficiency of 
pnnciples. There now remains for discussion a group of hmmolytic aiuc^as ' 
are relatively uncommon and of which the most important examples are due 5° 
genital anomalies in the red blood cells Before treating these aiseases 
It will be convenient to desenbe the characteristics which are common to 
hxmoljtic anaemias. If a great many rod cells arc broken down m a short 
b hemoglobinuria and jaundice, but in chrome h»molytic ananiua it ** 
surprising liow slight is the jaundice. The colour index varies j tkere 

mode of reaction of the bone-marrow, but it is usually round about unity ^ 
may be frank macrocytosis. Owing to the vigorous attempts of the jj^y 

to repair the anicniia, the reticulocyte count is high, and nucleated red cei« 
appear in the peripheral blood. In chronic baimolytic anicima the vvhite cei ^ 
unaffected or a little diminished. When lucmolysis is acute and rapid, 
leucocj'tosis, during which immature white ccUs may appear m the penphero w 
the platelets first fall and later rise above their normal level. Apart from the **^i, 
Ijsis, uhicli gives rise to anarmia, enbrgcmcnt of the hver, spleen and j 

the lymph glands, hyperplasia of the bone-marrow and hemosiderosis, there are 
signs of systemic disease and the alimentary and nervous systems are normal. 

Tlin HEREDITARY H/EMOLYTIC ANAiMIAS 
Harmolytic an smias can be classified as licreditary and acquired ; tlichercd^ 
arc due loan intracorpuscmar <iclccv» and^c ^uuireii to »'Trextra £QX p*isQ ^^^‘^ , 
hen there is an intracoipu^ular Oclect iJie Coombs test (p. 744) is usually n^^^j 
and normal blood transfused into the patient is not hamolysed and survives ^ 
normal lime. Four inherited anomalies in tiie shape of the red cell are teow^ _ 
ellifylocytosis (svn. ovalocytosisl the red cells arc biconvex; this is a relatively 
les3 abnormality and will not be further discussed. In spherocyiotu tlicy arc tin 
than normal. In drepanocytosu many of the red cells become sickle-shaped^ 
they arc deprived of oxygen. In Icptocylom, which is seen m Mediterranean aruaCi 
they arc abnormally thin. The abnormalities in shape arc probably secondary 
abnormalities m the hxmoglobm. At the tune of wntmg, m addition to normal ^ 
hamioglobin (hannoglobin A) and ftrlal hxmoglobm (harmoglobin F) Uierc liave W' 
described sjcklc-crl! hxmogJobin (lixmoglobtn S). IixmogloCin C and brnmoglobm J 
In achohinc jaundice the sphctocyxcs arc mote liable to dcstruaion by the #F"J 
than nomul red cells, and the anxinia is tcheved by splenectomy. Splcnectom’' 
not cfTcctuc m the odicr hcrcdiury hxmolyuc anxmias, and cortisone is of hO 
These four anomalies of tlic red cell arc apparently inhented as Mcndehan donu 
ant*. In sicUe-ccU disease and in Mediterranean a/uem« there arc rmid 
fonns of lU disease. These are distinguished tcspecuvciy as «icUc-ccU trait 
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skkle-ccU disease, and tbalasaarmia minor and major. The hj-pothesis has been 
advanced that the mild disease occurs in people who are heteroz}'gous for the affected 
gene, and the severe in the homozygous. This theory was supported by the dis- 
covery that in sicUc-cell anemia nearly all the hsimoglobin in the red cells is abnormal 
(hemoglobin S), whereas in the sickle-cell trait 40 per cent, is abnormal and 60 per 
cent, normal. However, it did not explain the widely different relative incidence of 
ancemia and trait in different parts ot the world. Subsequently another abnormal 
hxmoglobin (C) was discovered, and it was shown that sickle-cell anremia might be 
caused not only by two genes for haemoglobin S, but one gene for haemoglobin S 
and one for hjemoglobin C, or one for hemoglobin S and one for thdassemia. The 
further unravelling of these problems is now primarily of ethnological and genetic 
interest. It is believed that most cases of acholuric jaundice are hetero^gous for the 
affected gene, and the reason for the variations in intensity of the disease are not 
known. Cases of hereditary hsemolytic ansmia which are normocytic have been 
described ; they are rare. For convenience, hamolytic anamia with nocturnal 
hemoglobinuria is included in this section, as it is due to an intracorpuscular 
defect. 

(J>ACHOLURIC JAUNDICE 

Synonyms. — ^Hereditary Spherocytosis; Hemolytic Anemia (type Chauffard- 
Minkovrski). 

De&nluon. — A hereditary disease, which is characterised by increased fragility 
of the ted blood cells, a variable degree of jaundice and anemia, splenomegaly and a 
strong tendency to the formation of gall-stones. 

Etiology. — ^The red blood cells are more spherical than normal and therefore 
leas resistant to swelbng wbtn exposed to hypotonic saline. In tl^e body they are 
presumably less viable dian normal and more rapidly destroyed by the spleen. The 
abnormality of the corpuscles is transmitted as a Mendelian dominant and affects 
cluefly people of European stock. It easts from birth, but though the symptoms of 
the disease may be present from early infancy, they may not manifest themselves 
until a much later date, and may even remain in abeyance throughout Ufe. There 
are no abnormal hamolysins in die blood, nor is there any evidence that the haemo- 
lysis is dependent on a primary fault in the spleen. 

Pathology. — ^The bone-marrow shows an extreme degree of hyperplasia of the 
normoblastic type. The spleen usually weighs from 1 to 3 Ib. and the pulp is con- 
gested with red blood cells. 

Symptoms. — ^The severity of the disease is extremely variable. There may’be 
no symptoms at any time, the condition being recognised only on a routine examina- 
tion of the blood. Most patients have a mild degree of jaundice, and give a history 
either that they have always been jaundiced, or that they have always been liable 
to attacks of jaundice. There is no pruritus. The anrerma is usually mild but it is 
more severe in cases presenting in early life. It is characteristically marked by 
periodic exacerbations. These are usually due to increased hamolysis, and are accom- 
panied by an exaggeration of the reticulocytosis and jaundice. Occasionally, however, 
more severe crises occur in which jaundice and reticulocytosis disappear, the patient 
beromes profoundly aniemic, and the marrow is found to be temporarily aplastic. 
Crises of this second type may affect several members of a family at the same time 
and they are probably provoked by intcrcurrent infection. 

Caldum bilirubinate gall-stones may develop as a result of the chronic bilirubin- 
ffimia. These may give rise to attacks of biUary colic, which may be accompanied 
by an increase in the jaundice, wluch is quite independent of the hiemol 3 ^c crises. 
An unexplained complication is chronic ulceration of the legs, wliich may be the chief 
and sometimes the only symptom of the disease. 
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Splenomegaly is usually present; though occasionally extreme, it is 
of moderate degree. The spleen may increase in si^e during a crisis, ana j 
painful and tender. , ,, e . 

The feces are normal in colour, and the urine, though dark as the rcsu 
presence of urobilin, contains no bile. , • 

In normal fully oxygenated blood, the red corpuscles show tio hiemolp 
0-50 per cent, solution and only slight haemolysis in a 0*45 per cent, solution o 
chloride. In acholuric jaundice the fully oxygenated corpuscles show ^ 

lysis in a 0 45 per cent, solution and lesser degrees of hremolysis in stronger so 
sometimes even as high as a 0*80 or 0-85 per cent, solution. The corpuscular 
is usually diminished and often very markedly so, but occasionally it is ' j,. 
corpuscles are disproportionately thick, so that the corpuscular 
index instead of being diminished are normal or above normal. This 
between corpuscular volume and colour index on the one hand, and co^ 
diameter on the other, occurs in no other disease, and immediately distingi^ 
acholuric jaundice from pernicious ansmia. In stained films there is 81°®^ ( 
in the size of the corpuscles ; the small ones tend to be deeply stained, wn 
large ones are feebly stained and often polychromatic. In shape they are of a re 
ably uniform roundness, and stippled corpuscles are unusually scarce. The an 
is usually only moderate in degree, red cell counts between 3 and 4 million ' 
being most common, and the white cells are normal. Reticulocytes frequently 
stitute over 10 per cent, of riie red corouscles and are sometimes much 
In hamolytic crises large numbers of normoblasts may appwr in the { 

and there is often a polymorphonuclear leuwcytosis. There is 
htemoglobinuria ever occurs in acholuric jaundice of the familial type. 
is hasmolytlc the van den Bergh test gives only an indirect reaction. 
however, obstructive jaundice is present as well owing to the presence of a pig® 
stone in the common bile duct ; a direct reaction is then present as well. 

Diagnosis.— The diagnosis is suggested by the association of splenomegaY . 
long-standing jaundice or recurrent attacks of jaundice. It is strcnglbened . 
history of jaundice in other members of the family. Its confirmation 
finding increased fragility of the red corpuscles and the characteristic blood 
particularly the discrepancy between the corpuscular volume and diameter, 
blood picture distinguishes the condition from other hiemolytic anemias, from P 
nidous ansemia, chronic myelogenous leukaemia, and splenic anamia. Chronic 
tion of the legs should always call to mind the possibility that the underljung ca 
may be acholuric jaundice, even in the absence of jaundice and splenomegaly. , , 

it must be remembered that attacks of biliary colic may occasion^y be a coropuca^ 
of acholuric jaundice. , 

Prognosis. — The earlier m life the onset, the more senous the disease, 
infancy and childhood death may occur from ansima, or growth may be retard® ' 
In adults the anzemia is usually nmd but the biliary complications may be daogcfd^^ 
Splenectomy is almost uniformly curative and the mortality of the operation 
low. _ . g 

Treatment. — In latent cases no treatment may be required but in view of ® 
risk of gall-stones and anaemic crises and the safety of operauon, splenectomy 
be advised if there are any symptoms At the same Ume cholecystectomy 
performed if gall-stones are present. In very severe crises transfusion may be 
sary to prepare the patient for operation. The effects of splenectomy are drani^“® ' 
the jaundice and the ansmia quickly disappear and the leg ulceration beals._ 
inCTeased fragility persists, though it may be slightly lessened. The disproportiodi 
thickness of the corpuscles and the resulting discrepancy between the ^ 

volume and the diameter remain, but the reticulocytosis and leucocytosis, which ar 
secondary to the an®mia, usually disappear. 
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@ SICKLE-CELLED ANEMIA 
Synonym. — ^Hereditary Drepanocytosis. 

Definition. — A severe anemia, characterised by the appearance in the blood of 
a number of red blood corpuscles of a peculiar sidde shape. 

Etiology and Pathology. — In the sickle-cell anomaly, the blood may be rela- 
tively or completely normal when freshly drawn, but when a drop of blood is sealed 
under a co\erslip on a slide and allowed to stand, a number of the corpuscles become 
elongated and sickle-shaped. The phenomenon depends on reduction of the oxygen 
tension and can easily be accelerated by simple physical or chemical procedures. 
The sickle cells do not aggregate and sediment as readily as normal cells and there is 
a considerable difference in the sedimentation rate of reduced and aerated blood. 
The sickle-cell anomaly is practically confined to the negro race, being found in about 
20 per cent, of some West African tribes and m over 7 per cent, of American negroes. 
In the U.S.A. about 1 in SO with the trait have ancemia, but in Africa the ratio may 
be less than 1 in 1000. People with the trait normally have about 1 per cent, of 
sickle-cells in the red cells of ^eir venous blood, whereas in sickle-cell anaemia 30 to 
60 per cent, of the red cells show sidding in the venous blood, without oxygen depriva- 
tion. The trait alone does not appear to produce any symptoms. 

Symptoms. — The disease usually dates from infancy. The patients are obviously 
ansmic, and sclerotica e.xhibit a greenish-yellow tinge. The liver is bulky, but 
the spleen is not enlarged. The disease is characterised by intermittent paro^^sms 
of fever, up to 103* or 104* F., with severe stabbing pains in the muscles and joints, 
which last for 2 or 3 weeks. In the intervals the patients suffer but little, though they 
are Hstless and depressed. Chronic ulceration of the legs occurs in a high proportion 
of cases. The red blood corpuscles in the intervals reach a number of about 3,000,000 
pet c.mm., but during the pato'tysms they rapidly fall to less than half that number. 
The white cells are usually about 15,000 c.mm., but may rise to as much as 40,000. 
The sickle-shaped corpusdes va^ in numbers. They appear to increase in number 
on a warm slide. The coagulation-time, the bleeding-tme, the fragffity of the cor- 
pusdes and the numbers of platelets are all within normal limits. 

Course and Prognosis. — ^The course of the disease is slow but progressive, and 
death usually occurs before the age of 30. 

Treatment. — Up to the present time, no treatment has appeared materially to 
nfluencc the progress of the disease, and splenectomy is of no value. 

3. MEDITERRANEAN AN/EMIA 

Synonyms.— Hcredita^ LeptQcvtoais|^ ThnlagRa»m?r> j Familial Erythroblastic 
^nremia of Cooley ; Familial Microcytic or^ypochromic or Target-Cell Anarma. 

This is a hereditary dystrophy of the erythron in which the red cells are thinner 
than normal. Under the microscope some of them have an oval or target shape 
and others are large, pale, leof-Uke structures. Although they arc more resistant to 
hypotonic saline, they are more rapidly broken up in the body than normal. This 
abnormality is practically confined to persons of Mediterranean stock. In typical 
cases anxmia manifests itself soon after birth, and life is rarely prolonged past cnild- 
hood. The anremia is of the hxmolytic t5fpc and characterised by numerous erythro- 
blasts in the peripheral blood, but the colour index is below unity ow'ing to the 
abnormal shape of the red cells. Other characteristic symptoms arc mongoloid faacs, 
splenomegaly, and generalised bony changes due to hTOcrtrophy of the marrow. The 
bone d}'strophy is similar to osteitis fibrosa, but pathological fractures arc not com- 
mon, and sjTnptorm come prindpally from the anxemia, which is severe and ultimately 
fataL Radiographic examination shows widening of the medullary portion of the bones, 
erosion and thinning of the cortex, and a peculiar outline of the skull often compared 
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to hair standing on end Until rccentK rt was belle^ed that Cooley’s * 

disease of children which was always fatal, but it lias since been ieamed that ^ 
members of affected families may show the abnormal t>T>e of red cell 
or with onlj very mild symptoms Treatment is by repeated transfusions oP‘C 
tomy and iron are ineffective , in fact, an amcmia of low colour index in a chil w 
does not respond to iron should suggest the possibility of Mediterranean an^nua. 


4 HiEMOLYUC AV7EMIA WITH RbCURUCNT H/EMOGLOBINUl^” 

Svnonym^^N octumal Hremoglobingmia , Chrome Hemolytic Anannia (typ< 
Marcbiafava Michefi) 

A rare disease characterised by paroxysms of liaemoglobinuna, which 
occur at night and persistent haemolj tic arueima It is a disease of adult me ana at 
both sexes It is apparently due to an inherent abnormality in the red cells ^ 
are unduly sensitive to hamolysis m aadified serum The spleen is usually en arg 
though not to the same degree as in acholunc jaundice The disease is diffCTcn 
from acholuric jaundice by the normal size shape and osmotic fragility of 
cells and the occurrence of hiemoglobinuna , and from the paroxysmal 
una of syphilis by the negative Wassenmnn reaction absence of relation to 
to cold and persistence of ansemia between the paroxysms Splenectomy 
effect and the disease usually leads to death after a few years Treatment is by tra 
fusion which is better tolerated tf washed red cells are used 


THE ACQUIRED HiEMOLYTIC ANAEMIAS 

The acquired hamoljtic anarmias are all due to extrinsic factors j^o 

creased red ceff fife span They are sometime* divided mto symptomatic and am 
pathic. A more useful classification is 

(а) Due to the direct effect of chemicals physical agents, micro orgam^cn 

animal and vegetable poisons 

(б) Due to the development of antibodies active against the patient s own rt 

ccUs . 

(c) Due to increased activity of the spleen or other parts of the reticu!o-«nac 
thelial system 

The rare Camon s disease of the Andes is an example of the direct attach oi 
micro-organism on the red blood cells More often the relation of hsemolysis * 
infection is obscure as m the blackwater fever of malana or the ^molytic an^nn 
that occasionally follows typhoid fever In certain people suffermg froni acqm^ 
hiemolytic ansmia antibodies can be demonstrated in the serum which react tn 
with the paUent s own red cells AnUbodies winch agglutinate the red cells ^ 
cold may appear m the serum after infections such as virus pneumonia and m 
conditions In rare cases cold agslutimm are present m high titre a inod«^' 
haimolytic anienua usually develops but more dramatic and troublesome is the hloc* 
age of the circulauon on exposure to cold, which may lead to gangrene of the extre® 
ties the tip of the nose and the lobes of the ear A cold k^lystn may develop > 
tertiary syphilis and lead to paroxysmal haemoglobmuna fp n(k\ this hamoly^' 
may be demonstrated by the Donath Landsteiner reaction ' 

In temolync dis^c of the newborn and idiopathic acquired hamiolytic amt® 
antibodies affecting the red cells can usually be demonstrated bv soecial tecbtuq«® 
One method is to use specially sensitised red cells as laboratory regents for the 
recognition More convement is the Coombs test or anuhuman gl^ulin rcactio' 
which reveals the anubody attached to the patient a red cells AIBiough th.* 
not absolutely specific for haemolytic anaemia due to abnormal anUbodies it ^ ' 
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great assistance in practice In h'cmolytic disease of the neisbom the antibodies 
are usually anti-Rh, due to incompatibility between mother and fcctus In acquired 
hsmoljtic anxmia of adults the nature of the antibodies is more obscure, but some 
of them are probably anubodies to one of the normal blood group antigen^, due to 
some pen ersion of the mechamsm of immunity 

In all conditions in which the spleen is enlaiged, the life of the red cell may be 
shortened, presumably by oteractitnty of the norm^ scavengmg mechanism of the 
spleen This may reveal itself by a non specific amemia and by unduly short benefit 
from transfusions, but in some cases, particularly in lymphatic leukamia, a frank 
htemolytic picture may be present. Ansemia of this type ma> also appear when other 
parts of the reticulo-endothelial system are diseased Examples arc seen m all forms 
of Icukajmia, Hodgkm’s disease, arrhosis of the liver and mahgnant affections of the 
hiemopoietic sv-stem Abnormal antibodies may appear m the serum in some of these 
symptomatic hremolytic anamias 

The treatment of the various s^maptomatic anaemias consists m the first place in 
removing the cause when possible Iron and hver are of no v'alue and transfusion 
is only temporarily effective When there ts splenomegaly, splenectomy may be 
desiraole, e\ en though it raav be onlj a symptomatic remedy Cortisone and cortico 
trophm are often effectiv e 

0HiEMOLYTIC DISEASE OF THE NEWBORN 
Synonyms — Erythroblastosis Fcetalis , Familial Icterus Gravns Neonatorum 
De&ution — A haimolytic anauma which occurs m the fcetus or newborn child 
and wluch is due to incompatibility between the serum of the mother and the erythro- 
cytes of her offspnng 

/Etiology. — Hffimoljtic disease of the newborn results from the iso-immunisation 
of the mother by a ted cell antigen which she lacks, but which the child has mhented 
from the father, and the subsequent passage through the placenta of the resulting 
antibod) to act on the susceptible blood of the fetus The distribution of the blood 
groups IS such that in 1 pregnancy m 5 the mother’s serum contains an agglutimn 
tor an antigen of the A-B O groups contamed in her fetus and m 1 pregnancy m 10 
the mother is Rh negativ e and the fetus Rh positive. Nevertheless, iso immunisa- 
tion and hxmolysis occur m only 1 m 400 pregnanaes, because ill effects are usually 
prevented by the impermeabihty of the placenta and by the presence of protective 
substances in the imant’s plasma IncompatibiU^ in the ordinary blood group 
factors A-B 0 very rarely gives nse to s}'mptonis and the majontj of cases of h®mo- 
Ijtic disease of the newborn are due to incompatibility in the Rh factor, the mother 
being Rh negative and the child Rh positive Iso immunisation to the Rh factor 
docs not occur unless the Rh-negative mdividual has a transfusion of Rh positive 
blood or conceives a Rh-positive child, and firstborn children usually escape hemo- 
lytic disease, because the antigenic stimulus of more than one pregnane) may be 
needed to produce a dangerous level of antibody 

Pathology. — ^The heart is hypertrophied The hver and spleen are increased 
in weight and show extra medullary hemopoiesis, bile staining and iron pigmentation 
T. he placenta is usuall) enlarged and may contain hematomata 

Symptoms — ^\^anou3 tipes of the disease have been described according as 
ffidema, jaundice or anemia predommates In congemtal hydrops the chJd is usually 
bom prematurely at about 36 weeks, it is swollen w^th dropsy and is either dead or 
dies a few hours after birth More commonly the duld is bom about the normal 
tunc but It shows signs of distress, the amniotic fluid is yellow and the vcmix caseosa 
a golden colour Jaundice and anemia are usually present at birth and they rapidlj 
dcCTCn the child passing mto a drowsy condition and djmg within a few days or 
weeks In a small propiortion of cases the aniemu is less acute and no jaundice 
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develops. A hsemorrhagic tendenCT due to an assodated 
not uncommon. Examination of the blood shows an anamia of high . 
with reticulocytosis and many nucleated red cells. Death may occur within ^ 
of birth from heart failure, or bctn’cen the second and the fifth day Hom oamag^ 
the central nervous system. Deaths formerly occurred at a later period front a 
but this should not happen when transfusion is available. Kerniettrur is ^ 
frequent and distressing complication (sec p. 1485) ; cirrhosis of the liver and dysp 
of the bones are less common sequelae. , 

Diagnosis. — ^Hxmolytic disease of the ne^vbom should be suspected wn 
anxmia or jaundice occurs in the first few days of life. It is differentiated frorn ^^^ 
infection by the absence of fever, and from syphilis and congenital obhtera 
the bile ducts by the presence of a haemolytic anxmia. The distinction from p 
logical jaundice may be more difficult, but if the child is anxmic or the 
shows many crythroblasts 48 hours after birth, the jaundice is unlihely to 9® P^. 
logical. If the mother is Rh»negativc and the child is Rh-positive, 
practically certain and it can be confirmed by the demonstration of anti-^ agg 
in the mother’s serum and by a positive Coombs test with the child’s red wUs- 
Prognosis. — The mortaliw in cases bom alive is about 50 per cent. 
ment The prognosis is closely dependent on the degree of anxmia at birth. * 
whose cord blood contains less than 8 grammes per cent, hxmoglobin are 
die within 24 hours of birth, and those with hxmoglobin values over 
per cent, are likely to recover without treatment. In spontaneous births the n 
to term the child u born, the better the prognosis. . . aj 

Prophylaxis.— The Rh factor is innented as a Mendelian dominant, 
majority of fathers of erythroblastoUc children are homowgous, t\e. they «n 
only Rh'positive children. Once haimolytic disease of the newborn has rw , 
from a marriage, the odds are high that subsequent children will be involvM 
conception should be avoided. There are no means to prevent the disease 
pregnancy— cortisone is ineffective— but the mother’s serum should be 
anti-IUi a^gludnin, and if this is present, arrangements should be made to 
treatment immediately after birth. __ 

Treatment. — ^\Vhen anti-Rh agglutinin has been detected during a 
arrangements should be made to collect a sample of the infant’s cord blood at biw 
Tlus will allow an immediate Coombs test, to confirm or disprove the diagnosis, 
an estimation of the hxmoglobin, to decide the treatment. If the hxmoglobin co 
centration in the cord blood is less than 15*5 grammes per cent., the best 
is replacement transfusion via the umbilical vein. If the hxmoglobin is ^bove * . 
grammes, it is legitimate to wait 12 hours and see if jaundice develops or the bi^ 
deteriorates. Points to be noted, apart from anxnua, are the degree of reticu|ocyW^j 
erythroblastosis, and bilirubinxmla. Loss of a previous child and prematurity j 
sway the balance towards more active treatment. If the infant is seen for the 
time after 24 hours, and the haemoglobin in a venous sample is below 15'5 gta®®. ’ 
a simple transfusion should be given. If the infant is about a week old befof® 
diagnosis is made, transfusion is only necessary if the hxmoglobin is less than 1 
grammes. Transfusion is always carried out with Rh-negative blood of the 
A-B-0 group as the child, and the blood of neither of the parents is suitable. ^ 
father’s blood, being Rh-positive, will be rapidly destroyed and the mother’s 
is harmful, as it contains the hxroolysin. Induction of labour is not usuallyladi^ 
unless prerious children have died from hxmolytic disease; it may then.aU®^ 
child to be brought into the world before the anxmia has become too intense ^ 
survival. Some authorities deprecate breast feeding on the ground that the hxmol^ ^ 
xnay be transmitted in the milk, but it probably does more good thanlharm h* 
sick children. Owing to the frequemy of hjpoprothrombinxmia, vitamin K sb® 
be administered as for the hxmorrhape dise^e of the newborn. 
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©IDIOPATHIC ACQUIRED HAEMOLYTIC ANEMIA 
Synonym. — Hffimolj’tic Ansmia (tjrpe Hayem-Widal). 

Idiopathic acquired hasmolytic anasmtas may follow an acute, subacute, chronic 
or relapsing course. Acute cases were formerly distinguished under the names acute 
febrile an?emia or Lederer’s anemia, but there is no reason for this separation. Never- 
theless, the group as a whole is probably not homogeneous. The disease has an 
affinity to, and in some cases is combined with, thrombocytopenic purpura or agranulo- 
cytosis, in both of which conditions morbid antibodies may be present. In rare cases 
it may be the first manifestation of disseminated lupus erythematosus. Cases are 
f^rly evenly distributed over the decades ; females are about t^v^ce as often affected 
as males. In acute cases there may be fever, slight rigor at the onset, headache, 
lassitude, vomiting and shock. Jaundice may occur and m hyperacute cases there is 
hjfimoglobinuria. Exanunation of the blood shows a profound anjemia of rapid 
development More commonly the progress of symptoms is less urgent and it may 
be insidious and spread over months. The liver and the spleen may be palpable 
though the latter is not, as a rule, enlarged to the same degree as in acholuric jaundice. 
The ansmia may be either normocytlc or macrocjtic, with an increased reticulocyte 
count, which in some cases may run at levels over SO per cent Spherocytes can 
usually be seen in the blood film and the osmotic fragility of the red cells is usually 
increased. Leucocytes and platelets vary in number but are often depressed. The 
marrow shows great erjthropoietic activity of the normoblastic type. The Coombs 
test is usually positive. In subacute and chronic cases the serum bilirubin is rarely 
much raised, and clinical jaundice is usually absent. 

Diagnosis. — ^The diagnosis of a hemolytic anemia depends on the finding of 
persistent reticulocytosis and increased erytnropoietic activity of the marrow, in the 
absence of blood loss or leuco-erythroblastic anemia. The differentiation from other 
forms of hemoljtic anemia such zs hypersplenism, sporadic cases of acholuric jaundice 
and symptomatic hemolytic anemias is sometimes difficult and may have to depend 
on the results of therapy or splenectomy. In children two conditions have caused 
confusion. The first is an acute hemolytic anemia due to sucking moth-balls which 
are made of naphthalene. The second is idiopathic pulmonary heemoiiderosis, a rare 
condition in which there are recurrent attacks of effusion of blood mto the lungs 
with associated acute anemia. 

Treatment. — ^Transfusion may be required in emergency or in refractory cases, 
but the most effective treatment is with cortisone or corticotrophin, which may need 
to be given initially in relatively high dosage, e.g., cortisone 300 rog. daily. About 
three-quarters of the cases may be expected to respond to cortisone, and of those 
who respond, about half will require a permanent maintenance dosage. No correla- 
tion has yet been estabUshed between response to cortisone, on the one hand, and 
the Coombs test, presence of splenomegaly or duration of disease on the other. If 
cortisone fails, splenectomy should usu^y be advised, though it should be re alis ed 
that the more the case departs from the ^aracteristic picture of acholuric jaundice, 
the less likely is splenectomy to be successful. 

LEUCO-ERYTHROBLASTIC ANEMIA 

Synonyms. — Osteosclerotic Ananua ; Myelophthisic Ansemia ; Leukanamia. 

Leuco-eryffiroblastic anamia is imcommon. It is found typic^ly in association 
^th certain diseases of the bones or bone-marrow, and is characterised by the presence 
in the peripheral blood of immature red cells and a few immature white cells. The 
anxmia^ is characterised clinically not by its severity but by the number of cells in 
the pcriphcnil blood that normally are confined to the marrow as precursors of the 
red and white cells of the blood. The colour index is commonly a little below unity 



7^8 DIStASES OF TIIF DLOOD 

and the mean diameter of the red cells usually within normal limits. 
are constantly above normal and nucleated red cells are prwent, often m large a 
bers. The leucocyte count is commonly normal or only a little raised, but ocos 
ally very high values may be observed, even above 100,000 per c.mm. 
an excess of myelocytes and on occasion myeloblasts arc also present. 1 ne p 
count is usually low. The van den Bergh reaction is usually negative, 
dons are present. The spleen may be palpable, cither as a result of j jq 

ptasia or more rarely from neoplastic infiltration. The anremta IiM 
irritation or disturbance in the maturation of the hemopoietic tissues by the 
disease, but it is essentially hemolytic in type. It does not respond to tron or » 

and transfusion is the only effective treatment. Leuco-erythroblastic ana:m» 
been obser\ed in the following conditions, but in some of them it is 
rather than the rule. In the adult, at any rate, malignant disease is the most impo 
cause of leuco-er^throblastic anaemia, ^ . , jj.g-je 

(a) Maiusle-Bove Disease op Albehs-ScuOnbehc. — ^T hU is a congenital ° , 

characterised by increased density of the bones, spontaneous fractures, 
and anajmia which is often of the leuco-crythroblastic type. Symptoms usually 
in childhood with fractures following trivial injury ana general 
anaimia is mainly due to narrowing of the marrow cavity froni progressive broao o 
of the cortex and the radiographic appearances are paihognomonic. * i- i-h dc* 
(t) AN/»ti.\ Pseudo-Leuk;emica INPAKTUM.—Undcr this term von j 
scribed a group of cases of anitmia in children under the age of 3, charartens ^ 
anicmia, splenomegaly and leucocytosis, with many immature red and white ^ ^ 
the peripheral blood. It now appears probable that this syndrome was not 
entity but included examples of different blood diseases, such as 
ansmia, which have since been more clearly delineated. The term has therei 
fallen into abeyance. , 

(c) Carcinomatosb of Bone . — As already emphasised, this is the most 
cause of this type of anannia. Symptoms of the prunary growth may be ehn 
and radiographic examination will usually reveal the metasiases in the skeleton, 
often stated that gro^vths of the thyroid and the prostate are espcciaUy liable to m 
stasise in the bones, but growths of the breast, stomach and lungs are more conun 
causes of leuco-crythroblastic anxmia, owing presumably to their greater 

(d) Multiple Myeloma.— O nly a small percentage of cases of multiple myewnw 

are accompanied by leuco-erythroblastic anaemia (p. 11 84-). ^ 

_(e) Chronic Non-Leukaimic Myeloid Splenomegaly.— T hese are cas^ pJ 
which enlargement of the spleen, often of an extreme degree, occurs as a result 
an unexplained myeloid metaplasia. The marrow may be hyperplastic, normal 
sclerotic, and neither the marrow nor the viscera show the characteristic change* 
leukaemia. The blood picture is commonly of the leuco-erythroblastic type. 
cases desenbed as “ polycythiemia with osteosclerosis” and ” polycythaenua wt 
ieukamiia ” are probably examples of the same syndrome. In other cases the 
count is very high, and the names idiopathic thrombocyth^mia and megakaryoc) 
myelosis have been used. The general appearance and bebaiiour is that of an 
usually benign myeloid leukemia. Although the condition eventually leads to ^ 
death of the patient, this rarely happens m less than 5 years and life may be 
longed for 15 or 20 years after the onset of symptoms. Correct diagnosb is 
as cases are often unfavourably affected by irradiation or splenectomy ; help nuiy ^ 
obtained from radiographs of the skeleton, bone-marrow biopsy or splenic pu"*^ 
Treatment is by transfusion; cortisone is usually ineffective Although fibrosi* V 
the bone-marrow, known as myeiojibrosu or tnyebselerosis, is usually present, u ^ 
not pathognomonic of chronic non-leukaemtc myeloid splenomegaly, occurring ** 
m aplastic anaimia and much more rarely in JeuJ^mia ^ 

(/) Leuka^iia and Othfr Conditions— I n rare instances of true leuk^etu’ 
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large umubers of rcUculoc>tcs ind nucleated red cells may appear m the arcuhting 
blood This phenomenon has been desenbed as “ mwed leukoinua ” ^^hcn myelo 
cjtes and crj’throbbsts appear in a case of lymphatic Icuksemia, or as “ leukanicmia ” 
Mhen the disturbance of erj'thropoiesis is prominent Some of these are examples 
of symptomatic hasmolytic aniemia, which will respond to cortisone, but others are 
Icuco-erythroblastic ansemia due to irritation of the bone-marrow by leukxnuc 
deposits Numerous immature red and white blood cells may very rarely appear 
in tlie blood in the course of miliary tuberculosis, syphilis and Hodgkin’s disease 
The evidence suggests that in all such cases the bone-marrow is imolved and the 
blood disorder is of the leuco-erj'throblastic tjpe, but, owing to their great ranty, 
then- patholog) has not jet been satisfactonly worked out. 

AN/EMIA IN PREGNANCY 

The ph\stalogtcal antemm of pregnancy is due to dilution of the blood in pregnancy 
o\\ mg to altered arculatory conditions and increased blood ^ olume The hsmoglobiD 
rarely falls much below 75 per cent in healthy women, the colour index is unity and 
there is no hypochromia or poikilocj’tosis It often gives nsc to unnccessarj anxiety 
It is distinguished from pemiaous aniemia by its mildness and from iron-deficiency 
anamia by the normal colour index. It requires no treatment. The same circulatory 
phenomena are likely to aggraioite the amemia of iron defiaency in pregnancj, and 
in women who ha\e suffered from anxinia in a previous pregnanej or who are un- 
able to take an optimal diet, U is wase to presenbe iron as a prophj lactic throughout 
the period of gestation and lactation Megaloblastic anemia is rare m pregnant 
women in Western Europe and North America, though it is common in tropical or 
sub tropical zones The following causes of megaloblastic onaimia in pregnancy 
have been differentiated 

1 NutnUonal macrocyUc antenna is much a^ravated by pregnancy, and then 
assumes a frankly megalocytic type. 

2 Precnancy maj occur in a patient with permcimi antenna, or pernicious ansmia 
may first begin m pregoonej , pcrsistmg after gestation , achj ha gastnea is present, 
and subacute combmed degeneration may develop 

3 Pernicious ansemta may occur as a temporary phenomenon during pregnancy, 
disappcanng after gestation Ihis is the true permetous aacetma of pregnancy It 
probably occurs in about 1 in 1000 pregnanaes m Great Bntain Ihe anaimia docs 
not develop until the last tnmester and may not be apparent until the puerpenum 
The blood pteture may not he macrocytic and the diagnosis may depend on examina- 
tion of the marrow Perniaous an-nmia of pregnancy may be rapi^y fatal if it is 
not effccuvely treated, and it should therefore be the rule to examine tlie marrow 
in sev ere anaemias in late pregnancy and the puerpenum, particularly if there has 
been failure to respond to iron The gastnc secretion may be normaJ and the anaania 
appears to be due to a disturbance m the metabolism of folic aad Subacute com- 
bined degeneration does not ocair Treatment is by folic aad by mouth m a dosage 
of 20 mg a day, which may be gradually tailed off when the anaania is repaired and 
the puerpenum is ov er The disease may or may not recur m subsequent pregnanaes 
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1. Concentration of the circulating blood, such as occurs in the dehydration of 

choleraic diarrhcea. _ _ . , , , . v ^mnles 

2. Diminution of the oxygen tension in the circulating blood or tissues, txanip 
of this are — (a) residence at nigh altitudes ; (b) cardiac diseases with cyanosis, 
ially congenital pulmonary stenosis and acquired sclerosis of the pulmonary 
(Ayer^a’s disease, or cardiacos negros) ; (c) conditions interfering with j P 
monary ventilation, such as emphysema, asthma, fibrosis and neoplasms of the ' 

3. Chronic poisoning by a number of chemical agents, such as arsenic, p 

phorus, carbon monoxide and aniline derivatives. . • 

4. Cirrhosis of the liver, tuberculosis of the spleen and similar conditions as 
ated with splenomegaly or portal stasis, in rare instances. 

5. A transient erythrocytosis may occur in the stage of recovery from aniMnia. 

These causes should always be excluded before diagnosing polycythemia v i 

m doubtful cases estimation of the blood volume is helpful, for polycythamua 
should not be diagnosed unless the blood volume is considerably increased. 


1. POLYCYTHEMIA VERA 

Synonyms. — Erythremia*, Osler-Vaquez Disease. _ , m 

Definition. — A disease characterised by well-marked and persistent ° ^ 

the number of red corpuscles, due to an excessive erythroblastic activity of the do 
marrow. ^ 

/Etiology. — Erythrasmia is a disease of the second half of life. It is a little m ^ 
common In males, but the difference in the two sexes is not striking. Familisi ^ 
of polycytlucmia occur ; they tend to be mild. Present opinion is that ei^hr®m 
13 a proliferative condition or benign neoplasia of the bone-marrow, with stro b 
aiHmties to leukemia and non-lcukrmic myeloid splenomegaly. . . _ 

Pathology.— The marrow of most of the shafts of the long bones is conyerteo in ^ 
active red marrow. The spleen is enlarged and engorged, and often contains tn^ 
botic infarcts. The liver is congested, but no anatomical change is present m it. . 

Symptoms. — ^The most frequent symptoms are due to disturbance of the 
circulaUon by the increased volume and viscosity of blood. They take the fo^n 
nervousness, headache, lack of concentration and vertigo. Sometimes tempor^w 
disturbances of vision, aphasia or paralysis occur, whiitii recover completely i? 
few hours. Itching of the skin, particularly after a hot bath, is a common comply 
Other symptoms are loss of weight and strength, shortness of breath on exertio « 
angina of effort and abdonunal pain or dyspepsia caused by the splenic tumou • 
The three cardinal signs arc rubor, splenomegaly, and polycythemia. 
cyanosis of the exposed surfaces, espeaaljy the checks, the tip of the nose 
ears. TTic colour varies with the temperature, being scarlet m a warm ^tniospn^ 
and dark blue in the cold. The eyeballs are often bloodshot, the conjunctiva? de^ 
red, and the retinal vessels engo^ed and tortuous. Papillocdema does not occur i» 
polycythemia vera and its presence would suggest either that the polycythstni* 
complicated by venous thrombosis or that it was secondary to intracranial or pD‘' 
monary disease. The spleen is palpable in three-quarters of the cases; it rarrij 
extends beyond the umbilicus and vanes m size, sfannkng after a hxraorrhage of 
successful treatment. The hver is palpable m about one-half the cases. The unnc 
may contain a little albumin. The blood contains from 7 to 14 million red corpuscl^ 
per c.mm. and 17 to 25 g. hamoglobm per 100 ml. (120 to 170 per cent.). ibe^° 
cells are usually smaller than normal, and the colour index is less than unity. 
uhite cells are oicr 10.000 per c-mm. in three-quarters of the cases but they rofoV 
reach 50,000. The reuculocytcs are normal but the platelets may be much jncrc3»«° 
in number. ^ 

Complications.— The most important complications are vascular, and rcsul* 
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from the mcreased volume and viscosity of the blood and its sluggish flow It is 
noteu orthy, however, that hj-pertension is no more common than in normal mdividuals 
m the same age-groups Not uncommonlj there are massive bajmorrhages, espeaally 
from the stomach, but also from the nose, lungs, bowel, uterus and bladder or mter- 
nally Thrombosis is not infrequent, and in the cerebral vessels or the portal vein 
Its consequences maj be grave Symptoms of penpheral vascular disease are frequent, 
though they may improve stniangly on restoration of the blood to normal Peptic 
ulcer IS probably a Uttle commoner than m normal people "When the illness runs a 
long course leukzemia, mj elosclerosis, purpura hemorrhagica and anemia may inter- 
vene, but it is not clear whether these conditions are the effect of the primary malady 
or of prolonged depression therapy 

Course and Prognosis — So long as the blood count is abnormally high, there 
is always the immediate danger of death from one of the vascular accidents In cases 
controlled by effective treatment, the expectation of life is probably not greatly 
reduced and is comparable to that of diabetics treated with insuhn Spontaneous 
remissions are described, and in any large senes, spent cases are found in which the 
disease process appears to have burnt itself out, tiiough the spleen remams enlarged 
In properl} treated cases the most senous nsk is leukemia 

Treatment — MTiatever treatment is eventuall} used, it is best to begm by 
removing the excess of blood by bleeding A pint of blood should be removed twice 
weekly until the b'cmoglobm falls below 14 5 g (100 per cent ) and the hiematocnt 
below 45 per cent. Frequently 10 or 12 successive venesecuons are needed before 
tins happens The blood maj then be maintained at this level by venesection at 
longer intervals, but this has the disadvantage of depletmg the patient of iron and 
protem Radioactive phosphorus is the treatment of choice A £rst course of 3 5 
to 4 milUcunes is given and then no more for 3 months At the end of that time, 
if the count la above 6 million red ceUs per c.mm , a second course of 1 to 3 milli- 
cunes IS given, and some patients need a third course 3 months later Roentgen rays 
may be used in a similar manner, though they are less convenient than radioactive 
phosphorus, and less certam m effect than m leuktsmia The rays should be applied 
over the long bones and the chest Treatment by any form of lomsmg radiation prob- 
ably increases the incidence of leukemia and malignant disease, but it appears to be 
justified by the results Chemotherap} with arsemc, phenyl hydrazine, or nitrogen 
mustard is now rarely employed if radioactive phosphorus, or Roentgen rays are 
available 

2 METHiEMOGLOBIN^MIA AND SULPHiEMOGLOBIN^MI A 

Synonym. — Enterogenous Cyanosis 

Defimtion . — A condition charactensed by cyanosis without cardiac or pulmonary 
lesions, assoaated with the presence of methsemoglobm or sulpiuEmoglobin m the 
circulating red cells 

Etiology. — In the vast majority of cases the amdition is due to the use of drugs, 
espeaally amlinc denvativcs, and it has become much more common since the mtro- 
duction of the sulphonamide group Other drugs wluch have been mcnminated 
are acetanilide, pheoaceun, antipyrmc, Tnonal, sulphonal, potassium chlorate and 
mtntes Methasmoglobinffimia is produced bj the direct action of the or 

a breakdown product of it on the red cells In sulphamoglobmsmia the chemical 
sensitises the red cells, so that the hasmoglobm combmes with hydrogen sulphide 
absorbed from the mtcsttne. Sulphamioglobinsmia is therefore much more likely 
to develop in consupated patients A common sequence of events is constipation, 
headaches, the use of hcadadie powders which contain phenacctm or acetamhde, 
and sulphasmoglobinxmia In very rare case? methxmoglobmxmia occurs spon- 
taneously, apparently as a result of cxce^ production and undue absorption of mtntes 
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from the castro intestinal tract this condiuon is known as enterogenous 0“"^ 
Equally rare is a familial form of mcthssmoglobmaemia attributed to an inborn 
of metabolism— /ler^dilco' metkeemoglobtmttma Chronic mcthxmof,lobinsma 
suIphsEmoglobinismia art more common in women than men, and should ai ) 
arouse suspicion of drug addiction h)stena or malingering . 

Symptoms —The degree of cyanosis is sometimes out of proportion to 
amount of methxmoglobm or sulplixmoglobm present and it 13 probably ‘‘SS” . 
through absorption by the red cells of coloured derivatiaes of the drugs jjj 

The colour vanes from a slight muddmess of tiie complexion to a deep ^ 
marked cases the appearance of the patient is indeed ghastlj, and ^ 
by the comfortable general condition the absence of any respiratory distress 
the extreme ranty of a fatal issue In acute cases there may be no sympto^ 
chronic cases the patient complains of weakness nervousness sertigo or 
attai^ palpitation, headache and constipation The blood may show a s S 
polycythiemia , 

Diagnosis — Fhe diagnosis depends on the spectroscopic exanunauon 
blood for methxmoglobm or sulphxmoglobin The brown colour of the blood 
often be recognised with the naked eye Mcthxmoglobinxmia m which 
hxmoglobin is within the corpuscles must be distinguished from roethamiaJhu ^ 
xmia m which altered hxmoglobtn is present m the plasma , m the latter, tber ^ 
no cyanosis and the patient may be jaundiced The use of drugs should always ^ 
suspected especially m chronic and apparently inexplicable cases in women ^ 
surprising how skilfully they deceue their attendants and escape detection. 
known more than one woman who has lived many months in hospital and has® 
shown at medical meetings as a rare and mysterious case when all the tune 
toms were being produced by a bottle of phcnaceiin tablets taanccaled m 

Prognosis —In patients who are anxmic or who base to work at a high altiW 
the condition may encroach dangerously on the reserve of functioning hxniog*®® 
fn other respects it is harmfess . , 

Treatment— Recovery occurs spontaneously m 24 to 72 hours after the 
18 discontinued The cyanosis can be promptly relieved by the intravenous 
of methylene blue 1 or 2 mg per kg but it will return again if the offending 
18 continued It can be prevented however by the continuous administraoo'^ 
methylene blue by mouth gr 1 or 2 four hourly Large doses of ascorbic acid ^ 
also effective 


LEUCOCYTOSIS 

It is important to be familiar with the normal fluctuationa of the white cells 
healthy individuals the total number of white cells may vary from 400Q ^ 

per emm, the average being 7500 A typical differential count is o«titrop^ 
66 per cent eosinophils 2 S per cent, basophils 0 5 per cent. Ivmphocj’tcs 24 p“ 
cent monocytes 7 per cent but there are great physiolognsd variations which 
best illustrated by the absolute values of the different cells The total number 0 
neutrophils may vary from about 1500 to 7500 eosinophils from 0 to 400 
phils from 0 to 200 , lymphocytes from 1000 to 4500 and monocytes from 0 to 
fhe toul white count 13 at a minunuro or basal level when the subject is at rest lO 
the mormng acuvity mental or physical mcreases it by 60 or 100 per cent. 
addition there are rhythmical ffuctuauons m the number of polymorohonucleart’ 
lymphocytes and monocytes which are probably associated mth'^thc replace®*^®* 
of dead or emigrated cells It is unwise to draw far rcachme conclusions fro® , 
single count of the white cells and the lest should always be reputed when an aooiu®, 
ous result is obtamed or when it is uncertam whether the fibres fall within noro^ 
urn ts The most obvious task of the white cells is to protect the body from *^*0* 
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and imasion by bactena or similar agencies They may be compared with a standing 
army N^hicli performs no useful service in times of peace, but which possesses great 
reserves which may be mobilised in time of war We might oress the analogy further 
and cximpare the three mam groups of blood cells, the granulocytes, the lymphocytes 
and the monocytes, w^th the different fighting branches, for just as different types 
of warfare require different arms, so the three mam groups of blood cells show in- 
dependent sanations m the various phases of an mfection, and respond differently 
to different kinds of disease An increase in the neutrophil leucocytes should stnctly 
be called neutrophil leucocytosis or neutrophilia, but when the term leucocytosis 
is used wthout quahfication it is taken to mean a neutrophil leucocytosis Leuco- 
cytosis occurs physiologically dunng the later stages of pregnancy and for about a 
week after deU\ery , in the nenly born infint; and after exercise, as mmy as 35,000 
cells per c mm havmg been found after violent exertion The causes of pathological 
leucocytosis are 

1 Hxmorrhnge, or trauma in which tissues are injured and blood is extravasated 

2 Acute infections, especially by the pyogenic cocci 

3 Acute mtoxications, such as diabetic coma, uremia, gout, lead colic, coal gas 
poisonmg and poisonmg by a number of orgamc and morgamc substances 

4 Malignant disease, espeaally when the tumour grows rapidly, or involves the 
alimentary tract or the bone marrow, and some cases of Hodgkin’s disease 

The number of white cells m these conditions commonly vanes from 12,000 to 

40.000 per c mm , according to the acuteness of the mfection or mtoxicatioD, and 
the patient’s ability to respond , m exceptional cases the count may even exceed 

100.000 The neutrophils are less mature than normal, or are altered by the toxsemia, 
so that many of the cells haix only one or two lobes to their nuclei — a phenomenon 
described as the “ shift to the left ” In profound infections m which the patient’s 
resistance is o\ercome there may be no increase in the total number of white cells 
but a considerable shift to the left is present , this is a sign of very ill omen SVhen 
there IS a considerable leucocytosis, as m pneumonia and scarlet fever, small numbers 
of myelocytes may appear m the pcnpheral blood 

EOSINOPHILIA 

The function of the eosinophil ccUs is not known, though it is suggested that 
they protect the body against the absorption of foreign proteins or « abnormal 
products of protcui metabohsm Th«r number is mereased by certoitt drugs, such 
as emetine and also by feeding wiUi whole li\er They are decreased m surgic^ 
shock, and by the hormones corticotrophin and cortisone There is a rare condition 
of hereditary eostnophtha which sometimes manifests itself m different members of a 
family , and m w hich the normal proportion of eosinophils and neutrophils is re\ ersed , 
in such cases infection is attended by a neutrophil leucocytosis and a temporary 
diminution of the eosmophdia A consbtuuonal tendency of the same kind is prob- 
ably present in a number of indmduals, and explains the high cosinophilia that may 
someumca appear from tmaal or unusual causes In the symptoraatic eosmophilias 
tabulated below it is rare for the total white count to be much increased, or mr the 
eosinophiU to exceed 20 per cent , hut occasionally they may constitute oi*cr SO per 
cent, of a total white count of 50,000 to 100,000 The ^smopluls arc usually m- 
creosed in 

1 Infestation bv parasites, especially hydatid cysts, an^Iostomtasis and tnehm- 
lasis Ltrfjler't syndrome, a condition m children in which transient pulmonary 
infiltmtions are associated with blood eosinophilia, has been ascribed to the migration 
of larvx of ascans lumbncoidcs through toe lungs Tropical EonnophiUa (Wein- 
garten’s s>-ndrome) is a \ery similar syndroroe which has been observed particularly 
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in India and Ceylon, and in 'which eosinophiUa is associated with 
chitis. The eosinophil count is of the order of 40 to 80 per cent.— or ® 

In some cases the symptoms have been ascribed to infestation of the d 
bronchioles by mites. Tropical eosinophilia responds extremely well to a ^ 
injections of neoarsphenamine and I have seen an equally favourable result m 
with eosinophilic bronchitis who had never been in the tropia. . 

2. Convalescence from acute diseases ; they are diminished m the aw 
except in cases of scarlatina in which there is a slight eosinophilia at the ti 
eruption, and sometimes in acute rheumatism. 

3. Allergic states, such as asthma and hay fever. 

4. In many skin diseases. i tn a hiek 

5. In Hodgkin’s disease in about one-quarter of the cases, but rarely 
degree, in polyarteritis nodosa, and in rare cases of malignant growths, more p 
when the peritoneum is involved. 

6. In myeloid leuluemia and erythrxmia. 

EOSINOPHILIA WITH SPLENOMEGALY 

^nonym.— 'EosmopWlic 'Leultsemia. . -nciated 

This is an uncommon syndrome in which enlargement of the spleen is ^ yj, 
with persistent eosinophilia ; the liver and the lymph glands may also be paip _ 
The total white count is usually between 10,000 and 25,000, but it may 
cells per c.min. ; eosinophils consutute from 20 to 80 per cent., the majority 
mature and only a small fraction myelocytes. Anemia, if present, is of 
degree. Post mortem the hyperplastic bone-marrow is seen to be filled wth eo 
pbUs in all stages of development Eosinophil cells are present in the 
especially the spleen and the lymph glands, but here tney arc mainly adult . 
Areas of haimorrhage and fibrosis may be found in the spleen and the 
granulomatous tumours have also been observed. The benign course of the 
m many instances, the absence of anaemia and the small percentage of 


acquired on the basis of asthma and bronchitis, syphilis, malaria, hepatic 
myeloid leukremia, Hodgkin’s disease and other luioivn causes; and a 
remam obscure. The prognosis is moderately good, but death may occur from lO 
current infection. Cortisone or corticotrophm should be tried. Splenectomy 
contraindicated, as it aggravatesjthc eosinophilia. Great improvement foUoivs ao 
syphilitic treatment in rases with a positive Wassermann reaction. 


LYMPHOCYTOSIS 

Little is known about the function of the lymphocytes, though they are heli*^®4 
to play an important part in the protection of the mucosas and the formation 
antibodies. They are mcrcased by exposure to ultra-idolet hght, and diminished oy 
excessive irradiation, vitamm deficiency and the hormones corticotrophm and cor^j' 
Lymphocytes are more numerous m the blood of children than of adults, constitutiDe 
from 40 to 60 per cent, of a total count of 7000 to 9000 white cells per c.mm.. ^n 
their reactions to disease are much greater m early life. There are few infectio^. ^ 
childhood which may not now and agun be associated with an extraordinarily In^ 
lymphocyte count. The lymphocytes are especially increased in whoopmg-co^S^ 
chicken-pox, small-pox, typhus, malaria and most constantly in glandular fever (3*^^ 
mononucleosis) In isolated instances of these various infections, the lympbocjd^ 
may rise as high as 75 per cent, or more of a total count of 100,000 white cells pe* 
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c.mra., and leukxmia may be suspected. Usually the absence of anasmia should 
quiet this suspidon. The lymphocytes are moderately increased in the stage of 
he^ng of acute infections, and in tuberculosis which is progressing favourably. 
They are diminished in miliary tuberculosis and lesions of the lymphoid tissues, sudi 
as glandular tuberculosis, Hodgkin’s disease, carcinoma and Ijmphosarcoma. 

MONOCYTOSIS 

The monocytes are increased during and after the crisis in acute infections, and 
also in acti\e tuberculosis, sympathetic ophthalmia and imdulant fever. Very high 
ojunts are occasionally obtained in miliary tuberculosis and infective endocarditis. 

BASOPHILIA 

The basophils are moderately increased in a number of diseases of the blood- 
forming oigans, such as leukxmia, erythrxmia and acholuric jaimdice. The increase 
of basophil cells in myeloid leukiemia is sometimes of a diagnostic importance, as 
it may be the only abnormality present during a remission. 

LEUCOPENIA 

Leucopenia implies a condition in wWch the total white cell count is reduced 
below the normal range, i.e. below 4000 per c.inm. Granulocytopenia or neutro- 
penia indicates a similar diminution in the number of granulocytes or neutrophils 
respectively, ut less than 1500 neutrophils per c.mm. While the majority of infec- 
tions induce a leucocytosis, it is chamctenstic of certain diseases that the white 
rount is normal or diminished. The most important infections in which there is 
leucopenia are the enteric fevers, undulant fever, influenza and measles. Leucopenia 
may also occur in septic infections when the resistance is overw’helmed by the severity 
of the infection ; it is nevertheless unusual for the white blood count to sink to the 
low levels characteristic of agranulocytosis, and a total white count below 2500 
should arouse the suspidon of an underlying abnormality in the blood-forming 
organs. Leucopenia resulting from septic infections differs from agranulocytosis in 
the presence of sepdc fod, positive blood cultures, and at necropsy the septic type of 
splenius. As might be expected, leucopenia occurs in cachectic and debilitated states 
and in diseases of the blood-forming o^ans in which the leucopoietic tissues are 
depressed. There is a tempora^ fall in the number of leucocytes in the peripheral 
blood in anaphylactic shock and similar conditions, owing to the collection of the 
cells in the internal organs. 

In the conditions ieady discussed, the leucopenia is usually moderate in degree 
and produces no obvious clinical effects, the symptoms being those of the primary 
disorder. Leucopenia of a much more severe degree occurs in aplastic anajmia and 
Icucopenic leuksima. The bacteria whidi are amstanlly present on the surfaces of 
the body axe then able to im'ade the tissues, and the trivial infections to which all 
of us are exposed take on a malignant character. The most common invaders are 
Vmcent’s organisms, ivith the production of fetid ulceration in the mouth and throat 
or elsewhere. Lesions such as cancrura oris, noma and putrid sore throat rarely 
develop unless the white blood cells are depressed. Such extreme leucopenia is 
nearly always accompanied by signs of damage to the otlier harmopoietic tissues, 
such as anaunia and a tendency to bleed. The leucopenia is indeed only one mani- 
festation of a general depression of marrow function. There are, however, cases in 
which the lesion is strictly confined to the white cells and the leucopoietic tissues, 
so that the red cells and platelets remain intact. It is to cases of this last type that the 
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term airamhcitam should strictli be confiBcd, ss they form a 
characteristic pathological changes, but the t«^ Js often loosely ..ir-ratioa is 

dmon in which the white cell count is greatly depressed, and necrotic 
present 

AGRANULOCYTOSIS 

Synonyms — Malignant Neutropenia, Primary Granulocytopenia, Agi^ 
cyuc Angina -mte febri!* 

Definition — A disease characterised by profound leucopenia, an 
illness, necrotic ulcerations and a high mortabty ^ge 

Etiology. — ^The majority of cases arc due to an idiosyncratic reacti . 
especially amidopyrine and the related phenylbutazone, the sulphonami 
related thiourea derivatives, and troxidonc ^ndione) and related anti r gnudo' 

Dunng the active phase of agranulocytosis following the administration . 
pynne, an antibody can be demonstrated lo the plasma which agglutmates 
cells It IS assumed that, this antibody leads to greatly increased 
tion of the granulocytes with consequent depletion and exhausUon 
marrow 1 <toco agg^utmms have also been demoTistrated m otbtt fortes o 
cytosis, including some m which tfiere is no history of taking dmgs, and inc 
test may be positive tbe 

Patients who have an idiosyncrasy to amidopynne may become 
drug after taking quite a small quantity, and in the sensmsed subjert a 
as 0 2 g may be followed by an abrupt diminution m the white cells and cn 6^^, 
the marrow Agranulocytosis therefore occurs typically in patients who a^ ^ ^ 
amidopyrine in small doses or at long intervals When a patient has 
of SO g amidopyrine with impunity (in divided doses, of course) it becomes p 
sively less likely that he w ill become sensitive, though there can be no fr«a 

of safety The position with the sulphonamides is different AgranuloWtn 
the sulphonamtdc group rarely occurs until at least 30 g of the drug has 
It is therefore infrequent before the tenth day and is more likely to be pyjst 
second or later courses of treatment With thiouracil agranulocytosis 5*^ f,oth 
commonly in the second month of treatment, but it has been observed aM 
short and prolonged penods of administration, and at all dosage levels , ® -jaiti'- 
cytic syndromes may also occur after most of the poisons mentioned under r ^ 
anremia (p 738), but they are rarely so dcar-cut and tend to be complicated by ^ 
and hicmorrhage Chronic and recurrent types of agranulocytosis are n 

met with, especially in females, for which no explanation can be found 
also a very rare disease, primary splemc neutropenia, in which chronic 
occurs in association with splenomegaly, without arrhosis or drug and 
idiosyncrasies, and is completely relieved by splenectomy This may be 
as the counterpart of idiopathic haemolytic anemia and essential thrombocytep 
purpura 

Pathology — Necrotic, ulcerative or gangrenous lesions are present, m®® 
stantly in the mouth and pharynx, but they may affect any part of the 
canal, the rectum and the vagina Oedematous or brawny swellings may b^ 
about the teeth, the neck, m the subcutaneous tissues or elsewhere The d ^ 
marrow contains its normal complement of megakaryocytes, and erythrop^^’®* 
normal, but granular leucocytes and myelocytes are absent, m cases djmg * ^ 
small islands of myeloblasts are seen, but in the later stages th‘*se too may 
and the only white cells seen in the marrow are focal accumulations of 

Sy mptoms —In cases due to anudopyrnne, there is often a long history O' 
or physical ov cr exertion followed by chronic fatigue, loss of weight and 
in the limbs If the blood is examinwl in this prodromal phase, leucopenia of 

,rcc will be found Acute symptoms are often precipitated by dental extract 
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or an influenzal attack. The onset is abrupt, sometimes with rigors, and the patient 
complains of aching pains in the limbs and sore throat, and is rapidly prostrated. 
The temperature is high, ranging from 100“ to 105“ F. In the majority of cases 
ulcero-membranous lesions soon appear on the tonsils and gums, and the cervical 
glands may be enlarged, witli surrounding brawny induration. As already indicated, 
other mucous surfaces may be involved, and in rare cases the sole infective lesion 
may be a mild redness of the throat without any other tissue or blood infection. 
The patient is pale but not ansemic. The liver and the spleen may be palpable, and 
jaundice is an occasional complication. As the disease advances, the usual symptoms 
of a profound toxamla appear. Examination of the blood at this stage shows a total 
white count below 2000, often only a few hundred cells per c.mra . ; the reduction 
affects especially the granulocytes, which may be diminished to about 5 per cent, 
or even completely absent. 

Diagnosis. — Cases arising in the course of another illness which has been treated 
by amidopyrine or one of the sulphonamides may be very difficult to recognise. The 
diagnosis depends chiefly on the history and the blood picture. Specific inquiry 
should be made as to the use of amidopyrine, which is contained in many analgesic 
and hypnotic preparations. The author has seen several cases in which the amidopyrine 
hypothesis had been discarded, but further questions revealed the fact that the drug 
had indeed been used or was still being used. Aplastic anxmia and leukaemia can 
be excluded by the blood picture, as the red cells and platelets are not affected in 
agranulocytosis, and there are no primitive white cells such as appear in acute leuksmia. 

Prognosis. — Spontaneous recovery from an acute attack may occur, but the 
mortality of untre.ited cases is about 75 per cent. The results of current therapy 
have not yet been appraised but in cases diagnosed early the mortality should not 
exceed 25 per cent. 

Prophylaxis. — No one should ever be given a prescription whicli allows amido- 
pyrine to be taken without close medical supervision. Patients taking phenylbutazone, 
anti-epileptic or anti-lliyroid drugs should be warned to report at once if they suffer 
from lever, sore throat or other untoward symptoms. If drugs of the sulphonamide 
group are given for more than a week, the blood should be examined at regular 
intervals. The occurrence of drug fever 7 to 10 days after beginning sulphonamide 
treatment may herald the onset of agranulocytosis. It is not known how long the 
patient remains sensitive to drugs capable of producing agranulocytosis but it may 
be for the rest of his life. After an attack, therefore, the patient should be specifically 
told not to take the dnig again. 

Treatment.-*^he first step is the removal of the cause where this can be identi- 
fied as a drug. vAt the same time corticotrophin or cortisone should be given in full 
doses to accelerate the disappearance of the morbid antibody and tlie recovery of 
leucopoiesis.^Penicillin or other antibiotic should be given in large doses and in the 
majority of cases the infection will clear up in 3 to 10 days. For local treatment 
penicillin lozenges may be used or the mouth and throat may be frequently washed 
out with a hypochlorite solution. In severe cases the mouth may be sprayed with a 
saturated solution of potassium chlorate, and ulcerated areas then swabbed with a 
solution of copper sulphate, 10 grains to an ounce of water. 'Abscesses and areas of 
cellulitis should be drained but only essential surgery should be done until the white 
count is stabilised at a normal level. In chronic and recurrent cases of granulocito- 
pcniar^plcncctomy is of value in the small group of cases in which the spleen is 
enlarged and the bone-marrow is hypcrcellular. 

leuka:mia 

Synonym. — Leukosis. 

Definition. — Lcukxmia is a morbid condition cliaractcrised by widespread 
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hyperplasia of the leucopoietic tissues* cither myeloid oS 

associated with qualitative and quanUtative changes m the wnitc 
drculating blood. ^ ...-.ovaniiite' 

/Etiology. — ^The artiology is unknown, and the disease appears to occupy 
mediate position beU\een the reaction to infections and noxious agenaes ^ 
hand and the true neoplasms on the other. Leuksemia occurs in f vy jf]]. 

also, and (like the sarcomata of these animals) it is sometimes ani 

free filtrates. In its more acute forms in man it often resembles an inte i ^ 
very similar changes in the blood and the blood-forming organs may sorn . 
produced by infections and similar clearly apprehended agencies; 
however, to reconcile the tumour-like gro\vths which sometimes develop w ^ 
with a hypothesis of infection. It differs from the ordinary neoplasms m 
system-disease, and affecting the whole organ simultaneously. The neoplas . 
thesis presents fewer difficulties, the diffuse character of the lesion 
by the labile character of the leucopoietic tissues and being paralleled by 
carcinomas of the breast and the cirrhotic liver. In experimental animals ^ 

has been induced by indole, benaol and tar, and in man it has been jik 

unduly frequent in those whose work exposes them to benzol, Roentgen ) 
radium. There has been a real increase in leukaimia in the last 50 years 
been speculated that this may be due to the increased opportunities for 
synthetic chemicals in our present civilisation. In expenmental animals 
a high incidence of leukaemia can be produced by selective breeding, and m . 
pro^ble that the disease only occurs in those with the appropriate genetic j 
C<«jmca/ion.— We might expect to find forms of leukasmia correspon 
each of the different types of white blood cell, and classify them according 
prartice it is found that the only forms of leukemia which occur at all fr ^ 
are those which involve predominantly the neutrophils and their precursors, of 
leu^mia, and those which involve the lymphocytes, or lymphatic lautepil**, 
phihc Icukamia has already been discussed ; in exceptional cases of myeloid lej*^ 
basophil Mils may predominate. Monocytic leukalmia has recently attracted ^ 
mterest, but many cases so desenbed arc actually mycloblastic leulaemia, 

S any.rate, myeloblasts or myelocytes as well as monocytes are pj^ 

‘"“r- ">’>* monocytes predominate, the eul^> 

Tte^Lr^ T "!*. fever, severe anaemia and neerotic mouth lesw®. 

ft?of th? ' remissions and aleukaemic phases. In leukamia the 

\ty of the cells is just as important as the type of cell oresent and for clmical 

leukemia, chronic 

leumemia and acute leukxmia. Whichever strain of cells is affected, the disease 
true, and the two groups of cells arc never involved simultaneously. Confus‘°”, 

BerTe's“TheShr;”« “ f '»h"ch ^e^^ tarmerS of .b= ng* 
senes, the mjeloblasts, can be mistaken for lymphotwtes The increase m leu*^ 

cuS aSflcXmia and chronic 

1. CHRONIC MYELOID LEUKRIMIA , A, 

Splcno-Medullary Leutemia, Cbio”- 

. 1 , ^“••'Ology.— The changes «hich are found in the hoHv are almost conSn'^ ' 
the haanopoietic organs. '1 he bone-narrrow is firm a^d fl5hy[ prifpink or gt'f 
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colour, rarely of a greenish hue. The predominant cell is the myelocyte, but there 
are also large numbers of myeloblasts and nucleated red cells. The spleen is usually 
enormously enlarged, but its outline is preserved ; its surface is smooth, its consistence 
fijTO, its colour on section a greyish-red, usually mottled with infarcts. Microscopic- 
ally the Malpighian corpusdes are obliterated, and the pulp is filled with myeloid 
cells and resembles the bone-marrow. The liver is large, firm and of a pale yellow 
tint, and its capillaries contain large numbers of myelocytes. The other organs 
may show anxmia, haemorrhages and infiltration with myelocytes. 

Symptoms. — Early symptoms are easy fatigue, slight loss of weight and strength, 
and gastro-intestinal disturbances, but the patient may first complain of the enlarge- 
ment of the abdomen due to the increasing size of the spleen. The anaemia at this 
time is not marked, indeed the appearance is not infrequently one of good health. 
Pain in tlie left side is sometimes felt, either as a result of the dragging w'eight of the 
enlarged spleen or from perisplenitis over an infarct. The average duration of symp- 
toms before medical advice is sought is about a year. Fever is commonly slight, 
and there are often long periods of normal temperature intermpted now and then 
by small rises of short duration to lOt® or 103* F. The basal metabolic rate is 
increased. Tenderness is often present over the sternum, more marked during 
exacerbations of the disease. 

On examination the striking feature is the size of the spleen. It occupies the greater 
part of the left side of the abdomen, often reaching to the iliac crest below and the 
middle line at the umbilicus. It forms a hard smooth tumour, with rounded edges, 
not tender to palMtion and easily recognised by the characteristic notches in the 
anterior margin. The size tends to Nwry m the course of the disease, often leading to 
false hopes as to the efficacy of treatment. Sudden enlargement is due to hsmorrhaee 
or infarction, and marked diminution may occur with Sie approach of death. The 
liver is larger than normal, and smooth. The lymph glands are rarely palpable, 
except sometimes near the end, Impairaent of vision may occur from leucocytic 
accumulations or hxmorrhages in the retina, while involvement of the inner ear may 
lead to deafness and M^niire's syndrome. 

In the later stages the ansraia becomes severe, and cachexia develops. Ascites 
and (edema make their appearance, the heart weakens and the patient becomes emaci- 
ated. Haemorrhage is frequent, but rarely lethal. Death occurs from exhaustion 
or from intercurrent infection. It should be noted that infection may produce a 
temporary improvement in the blood picture, but such a remission is often followed 
by an aggravation of the disease, which then pursues an acute and rapidly fatal course. 
Conversion of chronic into acute leukaunla xoay also bappsj} 

The blood . — ^The principal characteristics are progressive loss of hamoglobin and 
of red cells, and increase, frequently enormous, of the leucocytes. The white count 
ranges from 100,000 to 1,000,000 cells per c.iniii., values about 400,000 being most 
usual. The increase is mainly composed of cells of the granuloc^e series. The 
pical cell is the neutrophil myeloc^e, which constitutes 20 to 40 per cent, of the 
»tal ; but the neutrophil, eosinophil and basophil polymorphonuclears are also 
icreased, eosinophil and basophil myelo^tes are present, and occasional mjelo- 
lasts are encountered. ^ The ansmia is of the orthochromic type, and as it becomes 
lore severe, anisocytosls and polychromasia develop, and nucleated red cells appear 
1 the blood. The platelets are normal or slightly increased at the beginning of the 
isease, but decrease in the terminal phase. 

Diagnosis. — ^This is usually made with ease from the characteristic blood picture 
nd the great splenic enlargement, though difficulty may arise when the white cells 
lU to normal or subnormal values as a result of treatment. In these drcumstances 
he presence of immature white cells and of basophil leucocytes may indicate the 
orrect diagnosis. Myeloid leukxmia usually runs true to type and rarely presents 
n aleukxmic phase. The differential diagnosis of chronic myeloid Icukairaia and 
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non leukxmic myeloid splenomegaly may be difficult, but m the Uitct the blood 
picture IS not fr«ddy Icukxmic and total tvhite cell counts above 30,000 per cmro. 
are unusual , , r i 

Course and Prognosis —Chronic myeloid leuksemia is invariably tatai i nc 
average duration of life is just over 3 years from the onset of the disease, or 2 years 
after coming under treatment There is no evidence that treatment prolongs We, 
though It greatly increases the comfort of the patient In any large senes exceptional 
cases are obsened in uhich life is prolonged for 10 to 20 years, though one may 
suspect that most of these are examples of chrome non-lcukrcmic myeloid spieno 
megaly At the other extreme arc subacute cases which shade indefinitelv into acute 
Icukimia The prognosis in an individual case will depend on the general conmtion 
of the patient and the presence or absence of cachexia, the degree of anemia, and^e 
height of the white count, %ery high and also very low values being unfavourable 
Enlargement of lymph nodes and die appearance in the blood of large numbers oi 
myeloblasts are each unfavourable signs (See also under Treatment ) . 

Treatment — Chrome leukasmia is treated cither by the lomsmg radiations ot 
Roentgen rays and radioactiie substances, or by chemotherapy with mitotic 
such as arsenic, benzol, colchianc, nitrogen mustard, urethane and Myleran Bom 
types of agent act by disturbing or destroying the proliferating white ceUs during cell 
mvision, or uhen cell division is about to b^n As a result a temporary renussjon 
of the disease is induced The natural course of chronic myeloid leukiemia is steady 
downhill, and during the latter half of the untreated disease the patient is confined 
to his bed cachectic and miserable After a course of treatment with Roentgen rtjs 
or chemotherapy, the patient is restored to what he feels his normal condition The 
spleen usually remains enlarged and the blood abnormal, but in rare cases the blwd 
returns almost to normal and the spleen recedes beneath the costal margin Such a 
remission lasts from a few months to a year, when repebuon of the treatment ag^ 
produces improvement, though not so complete as before After a varied niunbcf 
of cycles treatment finally becomes ineffective, and a tome arnves when, despite ^ 
efforts, the patient becomes steadily worse TTie penod of decline is usually 
and m the majority of cases death occurs within 4 or S months of entenng this final 
phase A patient who has become resistant to radiotherapy may respond to chemo* 
therapy, and vice icrsa, but the point of attack of the two types of therapy is similar 
and as a result life can seldom be much further prolonged by alternating treatment in 
this way 

IrradiaUon is the treatment of choice The rays may be applied to the bones 
or the spleen, or both, though there is some evidence that radiation is most effective 
when applied over the spleen The best results appear to be obtained with smsU 
doses frequently repeated Treatment is stopped ivhen the white count has fallen 
to about 15,000, as the fall may continue for 2 or 3 weeks after cessation of treatment , 
It should be resumed ivhenevcr the white count rises above 50,000 cells per c-mm- 
Radioactive phosphorus may be used instead of Roentgen rays, though it appears to 
be inferior in \alue An initial dose of 1 to 2 miUicunes mtravenously is followed by 
4 doses of 0 5 to 1 0 mtUicunc at 3 or 4 days' mter\al, and then 0 S to 1 0 miUi curie 
13 given weeklj until the leucocyte count has fallen to 30,000 per c.mm 

Other forms of chemotherapy have been displaced by Myleran (1 . 4 dimethanc 
sulphonylotybutane) which has a specific artion in depressing the production of 
granulocytes Treatment winch is given by mouth, is begun with a dosage of 4 to 6 
mg a day, and if a favourable response is obtained, this may later be reduced and a 
maintenance dose determined Thrombocytopenia may develop, even with thera 
peuuc dwes, and it is essential to examine the blood weekly until the dosage has been 
stabilised the marrow should also be examined at intervals as there is some nsk of 
aplasia. Hormone therapy with corttcotrophm or cortisone is of no value m chronic 
mycloul leiutairau With successful radiotherapy or chemotherapy, the haanoglobm 
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and red cells return spontaneously to more normal levels; iron and transfusion may 
be useful in accelerating recover)’. 

2. CHRONIC LYMPHATIC LEUKEMIA 
Synonym. — Chronic Lymphocytic Leukiemia. 

Definition. — A chronic overgro^rth of the lymphatic tissue througliout the body, 
accompanied by an increased number of lymphocj'tes in the blood. 

Etiology. — ^The disease is one of middle and later life, and is hardly ever met 
in children. The average age of incidence is 60, over 10 years later than chronic 
myeloid leuktemia. Males are affected about twee as often as females. 

Pathology. — Post mortem, the striking feature is the enlargement of the lymph 
glands and other lymphoid tissues. The glands are seldom larger than a walnut, 
discrete, homogeneous and pinkish grey on section. The lymphoid tissue of the 
pharynx is hypertrophied, and lymphoid nodules may be present in the intestines, 
the ladneys and elsewhere. The liver and spleen are uniformly enlarged, the bone- 
marrow' is hyperplastic and grey or greyish red in colour. 

Symptoms. — ^The disease may be present for months or years before the patient 
feels it necessary to consult a phj'stcian. Swelling of the glands is usually the first 
symptom to attract attention, or tlie patient may complain of increasing tiredness 
and loss of weight. Less frequently enlargement of tne tonsils is first noticed, or 
enlarged glands and spleen are discovered by chance during a routine examination. 
In exceptional cases a tumour extirpated by me surgeon is found to be a lymphoma, 
and subsequent examination of the blood reveals chronic lymphatic leukasmia. Other 
early symptoms are itching eruptions of the skin, and impotence. 

In typical cases all the superficial lymph glands are enlarged. The enlargement 
is moderate and the glands are rarely so big as in Hodgkin's disease or lympho- 
sarcoma. They are fteely movable and not adherent to one another, moderately 
hard and do not alter In consistence during the course of the disease. Spontaneous 
fluctuations in their size may occur. In atypical cases only one group of glands may 
be enlarged. The tonsils may be hj-pertropmed, the spleen is nearly always palpable, 
though It does not often extend more than a hand’s breadth below' the costal margin, 
and the liver is enlarged. Tenderness of the sternum or of the long bones is unusual. 
Hyperplasia of the lymphoid tissue in various parts of the body may lead to the forma- 
tion of tumours or other xmusual symptoms. Nodular lesions, infiltrations and actual 
tumours may develop in the skin. Enlargement of the thjTnus and tlie mediastinal 
Ij’mph glands may produce the signs of an intrathoracic tumour. Ljanphomata may 
develop in the breast or other organs. The salivary and lacrimal glands may be 
sjanmctrically enlarged, producing one of the varieties of Mikulicz’s syndrome. 

The blood . — ^The red cells and hxmoglobin are unaffected in the early stages, but 
later severe anxmia develops, with anisocytosis, polychromasia and nucleated red 
cells. The platelets are unaffected till the end, and hiemorrhage is rare. The total 
white amnt is increased, usually to about 200,000 cells per c.mm., but not to the high 
level seen in chronic myeloid leukxmia. Lymphocj’tes predominate and may con- 
stitute 9S to 99 per cent, of the white cells. The majority are small lymphocytes, 
though a few large lymphocj^tes are nearly always present. The nuclei may be more 
deeply indented than normal, and azur-granules are usually absent. The absolute 
numoer ol polymorphs is unaltered, and no myelocytes are present. It is probable 
tliat tlie proliferation of lymphoid tissue in the glands and elsewhere may precede 
by some time the increase of lymphocytes in the blood-stream. In rare cases the 
blood is normal when the patient first comes under observ'ation, but later the char- 
acteristic picture develops {aleuluemic leukamid^i or the totd white count may not 
be increased, though there is a high percentage of lymphocytes^ {leucopentc leuhemia). 

Diagnosis. — Only in the rare aleukxroic cases is diagnosis difficult. Points of 
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importance are the generalised enlargement of the lymph glands, thdr uniforo 
consistence and moderate size, and the enlargement of the liver and spleen. Diopsy 
of a gland or sternal puncture may assist. . . « 

Prognosis.~The disease is invariably fatal. The average duraUon is years 
from the onset, or about 18 months after coming under treatment. A feiv casM are 
more chronic, and exceptionally life may be prolonged for 10, 15 or 20 years. 
occure from cachexia, haemorrhage or most oopimonly from intcrcurrert intcctioo. 
sepsis being a very dangerous implication. It is doubtful whether treatment grea y 
modifies the course of the disease. ^ i ». 

Treatment. — ^Roentgen rays should be applied to the lymph glands if the eniaige- 
ment is troublesome. Radioactive phosphorus, general irradiation or irradwtion o 
the spleen is rarely as effective as in chronic myeloid leukxmia ; it may be foUowc 
by depressing reactions and is often better avoided if the patient is maintaining a 
reasonable level of hemoglobin. The hormones corticotrophin and cortisone are les 
eftective in chronic than m acute Ij^nphatic leukemia ; they arc most useful iri cases 
complicated with skin eruptions or with a hemolytic type of ansemia. The cheiTH> 
therapeutic drugs, nitrogen mustard and its derivatives, tri-cthylene-melamine ^ 
urethane should theoretically be of value but they have likewise proved rather ^s- 
appointlng ; they are particularly indicated in the later stages when there is 
spread infiltration. Transfusion has been the most useful therapy in the authors 
experience and it may be followed by a sustained improvement. If the ° 
transfusion is not well maintained, hypersplenisra should be suspected and 
ectomy may be contemplated, but operation is not justifiable in cachectic Jjatients. 
In all forms of leukaemia, and espedally in chronic lymphatic leukamia, it » 
important to assess therapy in terms of its effect on the patient as a whole and not 
merely on the disordered white cells. 


3. ACUTE LEUKAEMIA 

Etiology.— The two sexes are approximately equally affected. Acute lymphatic 
leukamia is most common in the first 5 years of life ; the incidence then /alia ao 
about age 20 teaches a uniform level comparable with that of the myeloid and mono- 
cytic forms. Acute myeloid and acute monocytic leukaimla are fairly evenly dis- 
tributed o\er the decades. 

Symptoms. — ^The onset is usually abrupt and more than half the cases begin 
with symptoms regarded as a cold, influenza or bronchitis ; it is only when the infec- 
tion fails to respond to treatment and the patient remains prostrated that a more 
serious disease is suspected. Other early symptoms are ulcerative stomatitis, of 
tonsillar enlargement with sore throat, and some cases fost come under the physician s 
care after a prolonged hemorrhage from tonsillectomy, dental extraction or so®® 
trifling operation, which has left thepatient exsanguinated. The course of the discaw 
varies from fulminating cases in which the patient succumbs within a week, through 
cases of average acuteness with a duration of less than 2 months, to subacute cases 
which shade indefirutely into chronic leukzmia. Usually the rapid development OJ 
aniemia, weakness and loss of weight soon compels the patient to take to his bed. 
He complains of sore throat, headache and pain in the bones. The tempemf'^’’® 
becomes high and purpuric mamfestations aet in, which aggravate the an*mia or 
bring the patient’s sufferings to an abrupt terrmnation by loss of blood or cerebral 
hajmorrhage. 

On examination the extreme pallor and the enlargement of the superficial lymP^ 
glands, especially those in the neck, first amact attention. The pallor is most striking 
when there are in addition purpuric haemorrhages into the slan varying in extent 
from a pinpoint to large patches wWch may break down and ulcerate. The size ot 
the spleen varies; usually it is easily palpable, but it may not be felt, or it may 
greaUy enlarged. The liver may be eitiarged. The lungs may show bronchitiSt 



LEUKEMIA 


763 


broncho-pneumonia, or pleunsy, mth or without effusion Pencarditis and endo- 
carditis may occur The mind usually remains clear to the end Certain symptoms 
may be so prominent as to colour the whole clinical picture and give a special aspect 
to the disease In the anginal type, there is necrotic ulceration of the tonsils or other 
areas of ^e buccopharyngeal mucous membrane, or bleeding from the gums, compli- 
cated by secondary infection In the hiemorrhagic tiTie, purpura and hamorrhages 
are the predominant features, and the disease may be mistaken for purpura haimor- 
rhagica There may be hiemorrhage from any of the mucos®, and in one of my 
cases there was so much blood in the unne that firm clots formed in both pelves and 
ureters, leading to death from suppression of unne Disturbances of vision or deaf- 
ness may result from hjemorrhage mto the retina or the labyrmth The fev er and 
slight splenomegaly may be suggestive of some sjstemic infection, and there may be 
leucopenia and an eruption resembling the rose spots of typhoid fever Bone pains 
may suggest the diagnosis of acute rheumatism, and there may even be serous efrasion 
mto the jomts 

In the more subacute forms of the disease, tumours may develop m vanous parts 
of the body. They are composed of undifferentiated white cells and infiltrate the 
surrounding tissues like a mdignant growth Plum-coloured nodules appear in the 
skm or in the gastro mtestinal tract, in the latter situation leadmg to vomitmg or 

? refuse diarrhffia, often blood-stained in character, or to intussusception of the bowel 
n the abdomen or in the mediastinum large growths may develop from the lymph 
nodes or the thymus, compressmg and mfiltratmg the adjacent structures Tumours 
of the bones have been distmguished by the speaal title of chloroma, owmg to tlie 
greenish colour sometimes seen m the freshly cut surface of the growth They have 
a predilection for the subpenosteum of the orbit, and cause headache, deformity of 
the temporal and frontal bones, esophthalmos, proptosis, papiUcedema and swellmg 
of the veins of the head, neck and face They may, however, occur m other parts 
of tbe skeleton, and sometimes seem to arise within the bone, which is expanded 
over them m a brittle shell The spinal meninges ma> be mvaded, ■mth consequent 
transverse myelitis, while infiltration of the nerve roots leads to peripheral nerve 
palsies It is a curious feature of these neoplastic phenomena that they often begin 
With a very atypical blood picture, the total white count not being greatly mcreased 
and m rare cases the differential count bemg normal at the onset, though the tvpical 
blood picture of leuksmia appears later 

Hsematology and Pathology — The outstanding feature of the blood m acute 
leukiEima is the presence of a large number of mononuclear cells of a primitiv e tjpie, 
except m rare cases of acute lymphatic leukaenua, in which the predominant cells 
may be typical lymphocytes The classtficaUon of the cells is not easy and sometimes 
they are too pnmitiv e to be identified Figures for the inadence of the different types 
of acute leul^mia in recent senes are 40 to 55 per cent lymphatic, 25 to 33 per cent 
myelogenous, and 20 to 25 per cent monocytic. The total white count is rarely high 
m the early stages of the disease, usually not exceeding 25,000 to 30,000 per c mm , 
but, as a rule, there is a rapid nse to 100,000 or more before the termination Pnmitive 
cells constitute 90 per cent, or more of the while blood cells Sometimes the total 
number of white ceils is diminished and the count may be below 1000, the majonty 
of the cells being myeloblasts Such leueopauc cases are very prone to necrotic ulcera- 
tions and infectious complications Much more rarely botix the total and the differ- 
ential white count are normal at the onset of the disease, as if the morbid process had 
not yet mvaded the blood stream — aUukamic leukeenaa The overgrowth of the 
primitive white cells in the marrow and the h'emorrhages soon lead to a profound 
anajnua, usually of a normocytic type The number of platelets is diminished m 
almost all cases, and sooner or later this is reflected m the haanorrhagic character of 
the disease The bleedmg time is prolonged, the tourniquet test is positive, and the 
clot mav not retract well 
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importance are the generalised enlargement of the lymph glands, their 
consistence and moderate size, and the enlargement of the liver and spleen Diopsy 
of a gland or sternal puncture may assist 

Prognosis — The disease is invariably fatal The average duration is aj 
from the onset or about 18 months after coming under treatment A few casM are 
more chronic and exceptionally life may be prolonged for 10, 15 or 20 years i/ea 
occurs from cachexia haemorrhage or most commonly from intercurrent infection 
sepsis being a very dangerous complicaDon It is doubtful whether treatment great y 
modifies the course of the disease , 

Treatment — Roentgen raya should be applied to the lymph glands if the enlarge 
ment is troublesome Radioactive phosphorus general irradiation or irradiation o 
the spleen is rarely as effective as m chronic mydoid leukremia , it may be foUowc 
by depressing reactions and is often better avoided if the patient is maintaining a 
reasonable level of hajmoglobm The hormones corticotrophm and cortisone are less 
effective in chronic than in acute lymphatic leukremia , they arc most useful in cases 
complicated with skm eruptions or with a hiemolytic type of anaimia The cheme^ 
therapeutic drugs mtrogen mustard and its derivatives tn ethylene melamine an 
urethane should theoretically be of value but they have likewise proved rather ms 
appointing they are particularly indicated m the later stages when there is 
spread infiltration Transfusion has been the most useful therapy in the author 
experience and it may be followed by a sustained improvement If the effect o 
transfusion is not well maintained hypersplcnism should be suspected and spl®” 
ectomy may be contemplated but operation is not justifiable m cachectic patienw 
In all forms of leukamia and especially m chrome lymphatic leukamta « ^ 
important to assess therapy in terms of its effect on the patient as a whole and no 
merely on the disordered white cells 

3 ACUTE LEUKEMIA 

Etiology — ^The two sexes arc approximately equally affected Acute lynjphaOC 
leukamia is most common in the first S years of life , the incidence then falls ano 
about age 20 reaches a uniform level comparable with that of the myeloid and mono 
cytic forma Acute myeloid and acute monocytic Icuktemia are fairly evenly dis 
tnbuted o\er the decades 

Symptoms — ^The onset is usually abrupt and more than half the cases begin 
with symptoms regarded as a cold influenza or bronclutis , it is only when the infec 
tion fads to respond to treatment and the patient remains prostrated that a more 
serious disease is suspected Other early symptoms are ulcerative stomatitis of 
tonsillar enlargement with sore throat and some cases first come under the physician s 
care after a prolonged hemorrhage from tonsillectomy dental extraction or som® 
tnfltng operation which has left the patient exsanguinated The course of the disease 
vanes from fulminating cases in which the patient succumbs within a week througn 
cases of average acuteness with a duraUon of less than 2 months to subacute cases 
which shade indefinitely into chronic leukaemia Usually the rapid development 0‘ 
anemia weakness and loss of weight soon compels the patient to take to his bed 
He complains of sore throat headache and pam in the bones The temperawf® 
becomes high and purounc manifesutions set m which aggravate the anemia of 
bnng the patient s sufferings to an abrupt termination by loss of blood or cerebra* 
hemorrhage 

On examination the extreme pallor and the enlargement of the superficial lympb 
glands wpeaally those in the neck first attract attention The pallor is most strikm? 
when there are in addition purpunc haemorrhages into the slun varying m extent 
from a pinpoint to large patches whidi may break down and ulcerate The size oi 
the spleen varies , usually it is easily palpable but it may not be felt or it m^y o* 
greatly enlarged The liver may be enlarged The lungs may show bronchitis 
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broncho-pneumoma, or pleunsy, •with or without effusion Pencarditis and endo- 
carditis may occur The mmd usually remains clear to the end Certain symptoms 
may be so prominent as to colour the whole clmical picture and m\e a speaal aspect 
to the disease In the anginal type, there is necrotic ulceration of the tonsils or other 
areas of the buccopharyngeal mucous membrane, or bleeding from the gums, compli- 
cated by secondary inflection In the hiemorrhagic type, purpura and hremorrhages 
are the predominant features, and the disease may be mistaken for purpuri haimor- 
rhagica There may be hremorrhage from any of the mucosre, and in one of my 
cases there was so much blood in the urine that firm clots formed m both pelves and 
ureters, leading to death from suppression of unne Disturbances of vision or deaf- 
ness may result from hemorrhage into the retina or the labynnth The fever and 
slight splenomegaly may be suggestive of some sjstemic infection, and there may be 
leucopenia and an eruption resembling the rose spots of typhoid fever Bone pams 
may suggest the diagnosis of acute rheumatism, and there may even be serous effusion 
mto the joints 

In the more subacute forms of the disease, tumours may develop m various parts 
of the body They are composed of undifferentiated white cells and infiltrate the 
surrounding tissues like a mahgnant growth Plum coloured nodules appear in the 
skm or in the gastro mtestinal tract, m the latter situation leadmg to vomiting or 
profiise diarrhoia, often blood stamed in character, or to intussusception of the bowel 
In the abdomen or in the mediastinum large growths may dev elop from the lymph 
nodes or the thjtnus, compressing and infiltrating the adjacent structures Tumours 
of the bones have been distinguished by the special title of chhroma, owing to tlie 
greenish colour sometimes seen m the freshly cut surface of the growth They have 
a predilection for the subpenosteum of the orbit, and cause headache, deformin of 
the temporal and frontal bones, exophthalmos, proptosis, papiUcedema and sweflmg 
of the veins of the head, neck and face They may, however, occur in other parts 
of the skeleton, and sometimes seem to arise within the bone which is expanded 
ov er them m a brittle shell The spinal memnges may be invaded, wath consequent 
transverse myelitis, while mfiltrauon of the nerve roots leads to peripheral nerve 
palsies It IS a curious feature of these neoplastic phenomena that they often begin 
with a very atypical blood picture, the total white count not being greatly mcreased 
and m rare cases the differential count bemg normal at the onset, though the typical 
blood picture of leukauua appears later 

Hsematology and Pathology — ^The outstanding feature of the blood m acute 
leuksenua is the presence of a large number of mononuclear cells of a pnnutiv e type, 
except in rare cases of acute lymphatic leuksemia, in which the predommant cells 
may be typical lymphocytes The classification of the cells is not eisy and sometimes 
they are too pnmitiv e to be identified Figures for the incidence of the different types 
of acute leuUemia in recent senes ate 40 to 55 per cent lymphatic, 25 to 33 per cent 
mjelogenous and 20 to 25 per cent monocyUc. The totid white count is rarely high 
in the early stages of the disease, usually not exceeding 25 000 to 30 000 per c mm , 
but, as a rule, there is a rapid nse to 100 000 or more before the tenrunation Primitive 
cells constitute 90 per cent, or more of the white blood cells Sometimes tlie total 
number of white cells is diminished and the count may be below 1000, the majonty 
of the cells being mj eloblasts Such leiuopemc cases are very prone to necrotic ulcera- 
tions and mfectious compheaUons Much more rarely both the total and the differ- 
ential white count are normal at the onset of the disease, as if the morbid process had 
not yet invaded the blood stream — aUukamte leukeemta The overgrow^ of the 
primitive white cells m the marrow and the h'emorrhages soon lead to a profound 
anaimia usually of a normocytic type The number of platelets is diminished in 
almost all cases, and sooner or later this is reflected in the hxmorrhagic character of 
the disease The bleeding time is prolonged tourniquet test is positive and the 
clot mav not retract well 
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The post-mortem firtdlngs vary only slightly from_ 

There is'dlffuse hyperplasia of the leucojmietic tissues in 

and spleen, and all tie tissues are mfiftrated uith m) eloWasb 

nodufe or tumour-like masses m various sltuaoons. Terminal hicmorr gi 

infectious lesions are rarely absent. _ u-_ uUeases among which 

Diagnosis.— Acute leukmmia may simulate a nutnber of ?ic Wlai^ation 
may be mentioned the severe Jrat disease 

of the mouth and throat, scurvy and the himorrhagic discasra, and m gn 
or tumours of bone. Usually the blood pirture will be only 

of agranulocytosis or of septic infection Hr™? “ rfamlul^ftvc” may cause 

a few immature white cells arc present in the blood. Sa and 

confusion in the early stages, hut the benign (OTise and the V j,rtcro- 

haimorrhages will soon diHcrenUate it from leukmmia ; in doubtful ““ “ -j „ega- 
phil antibody reaction, a serological test which is positive in glandular 
tive in leubEmia, may be eraplojed. The blood picture in acute and 

times suggestive of pernicious anaimia. but the other symptoms of gjnear 

its favourable response to liver are absent; cxaminaDon of a bone-marro 
obtained by sternal puncture is decisive. _ i,nV*mi3, ^ 

Course and Prognosis.— Few diseases are more tragic than aMtc leui^ 
it is invariably fatal and it so often affects lives which seemed full of 
at an early age, high fever and great immatunty of white cells, all *?-,,QLenic 
fatal issue. Death often comes by intercurrent infection, especially; m the leu f 
cases, or as a result of hajmorrhage. Rarely the disease may pass into a suoaw 
chronic form, and death be postponed for a year or longer. The average aura 
hfe is about 6 months ; in childhood about 50 per cent, die within 4 of 

10 per cent, live for as long as 11 months. One of the most remarkable 
the disease is the occurrence of spontaneous remissions, often following some 
current infection. Remissions arc described as complete, when both .jjjn 
condition and the bone-marrow return to approximate normality, and 
the clinical condition is normal but the bone-marrow remains obviously aon 
Remissions may last from a few weeks to a few months. The frequen^ oi ? 
taneous remissions in the untreated disease is difficult to ascertain, but ®. ^ 

certainly less than 10 per cent. The aim of treatment is to provoke and ma 
remissions. fieiaDW 

Treatment. — ^The basic treatment of acute Icukamia consists of transiu ^^ 
relieve the a nsmia and pen icillin or other antibiotics to check Jnfcction. 
IrSSfusIoSs'wefe’used for a time, as tfiey may initiate remissions, 
lieved that the same effect may be produced with less disturbance 
ordinary transfusions plus cortisone. ^ ^5 

More active treatment raises difficult ethical questions and it should be . jj 
clear to the relations, before embarking on active treatment, that there is be 

of cure but merely of a short prolongation of life and that the side-effects 
distressing Active treatment may be of two kinds. The limt is hormone 
with corticotrophm or cortisone in doses sufficient to produce hypercortisonism 
second is chemotherapy with antagonists to folic acid or the purines. The 
most commonly used are aminoptenn m a dosage of 0 5 to l-O mg. daily and ame. ^ 
term in a dosage of 3 to 5 mg. daily. Treatment is continued tdl either reniisf>® 
produced or toxic symptoms appear ; treatment is then suspended for the 
a maintenance dose may be determmed. The folic-actd antagonists are 
toxic and their use should be confined to the expert. Toxic effects may be part 
reversed by the administration of folimc add. . 

With either form of therapy partial or complete remissions are obtained m 
less than half the cases m children; in adults remissions are rarely obtained. 
best results are obtained in the lymphatic tj'pe, particularly the subacute leiicopc 
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form, acute myeloid iLukcenui reacts m only & small proportion of cases and acute 
monocytic rarely if at all The average duration of remissions is about 2* months 
When relapse occurs, the attempt may be made to provoke a second rcrmssion with 
the some drug, or if this fails, to alternate chemotherapy and hormones Sooner or 
later a cell population develops which is resistant to all forms of therapy and the 
patient dies By active therapy the 12-months’ survival rate has been raised from 
approximately 5 to 30 per cent Radiotherapy is contraindicated m acute Icuktemia , 
It aggravTiics the low neutrophil and platelet counts and does not produce a 
remission 

L J Witts 


BLOOD COAGULATION 

When normal blood is shed, it forms a firm fibnn clot in 5 to 10 minutes 'llic 
appearance of this dot is the last stage m a senes of reactions — the dotting mechanism 
— ^which has been tlie object of intensive research since 1905. It has given nse to a 
number of mcreasmgly complex theones and hypotheses, as more and more pheno- 
mena occurrmg m the course of coagulation have been desenbed, and often variable 
interpretations attached to them T he basic outlmcs of the coagulation mechamsm 
are contained m the “ dassical ” theory of Morawitz (1905), and are now generally 
accepted, but tlie important discovenes of moic recent years, induding anticoagulant 
drugs, have necessitated modifications of this simple scheme. 

Blood clot results from the conversion of the globulm fibnnogen to fibnn by 
thrombin, a protein vvluch can be obtained from plasma in fairly pure form This 
reaction is probably enzymatic and may be due to the polymerisation of fibnnogen 
molecules 1 hrombm is cot naturally present m normal blood, and is formed quanti- 
tatively durmg the dotting process from its precursor, prothrombin It is in the 
reactions involved in the conversion of prothrombin to thrombin that the most im- 
portant new adv ances hav c been made, and this stage in the dottmg mechanism is the 
unportant one m studying the actions of anticoagulant dnigSj of the coumann 
type 

It Im long been known that calaum is necessary for blood coagulation, and that 
tissue extracts greatly accelerate the dotting of atrated or oxalated plasma in its 
presence — from a dotting time of several mmutes to IS seconds or less Active 
extracts can be prepared from most tissues, notably brain, lung and placenta, and are 
called tissue thromboplastin The basis of the dassical theory (Morawitz) is that 
such thromboplastin converts protlirombm to thrombin in the presence of calaum 
This tissue thromboplastin probably acts as a cataly’st, and a constant constituent 
of It IS a hpoprotcin of lugh molecular weight. 

It has long been known that platelets play some part in the imuation of dotting, 
and Quick (1947) and Bnnkhouse (1947), working with hiemophihc plasma, suggested 
tliat a factor from platelete acted on antihsmophiUc globulin, to form blood thrombo- 
plastin That tliese two factors — platelet factor and antihremophilic globulin — arc 
necessary for the formation of thromboplastin in blood is now dear, but additional 
important dotting factors in plasma and serum have been desenbed which mod^y 
and extend the dassical theory, and throw much hght on the problem of how blood 
Itself may form a potent thromboplastin. Of these new factors, tlie two most important 
arc generally called factor V and factor VIL Factor V is found m normal plasma, is 
very labile on storage, is not adsorbed by ino^mc preapitatcs and disappears in 
the course of dotting, t e it is not found m normal serum In its absence, tiie con- 
vcrsion of prothrombin to tluombin m the presence of tissue thromboplastm and 
calaum occurs more slowly than normally, and it has generally been regarded as an 
accelerator of protlirombin conversioiu Factor VII, of greater importance m the 
study of anUcoagulant drugs, is found m high concentration m normal serum, and is 
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probably formed from a precursor m the plasim by conact unth a 
It IS stable on storage, and is adsorbed by A1 (OH),, BaS 04 and Caa j j 

creases the acuvity of brain thromboplastin, and, like factor V, has been . 
as an accelerator of prothrombin conversion to thrombin Vitamm K is proo j 
necessary for the formation of factor VII, and of prothrombin. tnmvn. 

It 13 now known that under certain conditions, such as contact vath a lor g 
surface, blood generates thromboplastin in which platelets and 
clobulm are constituents, and which converts prothrombin to thrombin m p 

of factor V, factor VII and calcium UnUl 1953, the action of intrinsic blood thr 
plastm was thought to be weak in mcw of the relatively long clotting time 
whole blood or plasma compared with the greatly accelerated clotting time °*|P 
when tissue thromboplastin is added. It has now been shoivn by Bigp« ^ E 
and Macfarlane (1953) that a very potent thromboplastin is generated from a 
ture of the abote blood factors in optimal amounts, mz platelet factor, n-j 

globulin, factor V, factor VII and calcium, togetlicr with another scrum factor 
Christmas factor (from the name of a family that lacked it) which t*' ^ hulin. 
properties resembles factor VII and physiologically resembles antihaimophihc gloo 
This blood thromboplastin can clot rccalcihed plasma in 10 to 15 seconds, t e ^ 
as potent as any tissue thromboplastin, but its generation in the mixture of 
13 aelayed for 3 to 8 minutes , hence in all probability, the delay in the 
of normal blood If any one or more of these factors is deficient, the thromboplas 
generated is greatly reduced m quantity Lack of antihsemopliihc globuhn o"® 
thromboplastin generation, with consequent prolongation of the whole blood 
time Defiacnc) of the other factors, e g factor Vll, can impair the process wtno 
affecting the clotung time, unless the dehaency is extreme 

It IS now possible to draw up a more detailed scheme of the clotting mecharusiD, 
showing the generation of blood thromboplastin from its constituents, with the com®* 
quent conversion of prothrombin to thrombin Thrombin, once formed, also 
ates the generation of blood thromboplastm Tissue thromboplastin is equivalent in 
Its action to a mixture of platelet factor, antihseinophilic globuhn and Christmas factor^ 
Factors V and VII, the accelerators of the action of tissue thromboplastin, are 
sary constituents of blood thromboplastin Accurate laboratory memods are avauabic 
for the quabtatn e and quantitative detemunaUon of defiaencies in all these factors, 
and play a big part in the study of haemorrhagic diseases and the action of anticoagUwH 
drugs 


Action of Anticoagulants of the Coumajun Type on Blood Coagulation 
The one stage “ prothrombin ” test (Quick) was based on the classical theory 
Moravntz, the reaction taking 10 to 15 secontb and the end point bemg the forroatioo 
of a fibrin clot It was suggested that if all the other factors were present in optimu® 
amounts the tunc taken to form a clot depended on the amount of prothrombin preseoL 
This test has proved valuable in clinical work and it is usual to keep the “ protbroni' 
bin ” tune of plasma of patients under treatment with coumann type anticoagulant* 
at two to three times the control clotting time 

Recent work has shown that it is factor VII which is prmapally affected by the 
action of the coumann type anticoagulants and the mode of action is by impamt’? 
blood thromboplasun generaUon The concentration of prothrombin m the blood 
13 also reduced by the drugs but only to 30 to 60 per cent of normal as measured 
by the tivo stage method of Biggs and Macfarlane These amounts of prothrombin 
are perfectly adequate for normal blood coagulation, and it is therefore unlikely tnar 
anticoagulants produce their therapeutic benefit by this action The one stag® 
“ protJirombm ’ test is a sensitive measure of factor VII concentration, and as factor 
VII reduction is responsible for the therapeuuc effects of anUcoagulants, the test 
remains satisfactory for routine dinical use. 


R. B Hunter. 
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THE HiEMORRHAGIC DISEASES 
A. DISTURBANCES OF BLOOD COAGULATION 
The hjemorrhagic diseases ma) be arbitrarily classified into those which are due 
to defective coagulation of the blood, of which hasmophiha is the typical example, 
and those in which the blood dots normally, of which purpura is the tjT>caI example 
Blood dots are ^ssolved by ferments known as fibnnolysms 

It is doubtful whether the dotting process is ev er affected by shortage of calaum, 
as this would produce other senous manifestations first Fibrinogen has to be reduced 
to a fifth of the normal v^ue before effects on coagulation are seen Deficiency of 
this degree is seen m the rare congenital disorder, congenital ajibrtnogemenita Acquired 
fibrinogen defiaency has been descnbed as an acute phenomenon m childbirth and 
after the operation of lobectomy , it is attnbuted to sudden defibrmation of tlie blood 
by the absorption of thrombopiastic matenal mto the circulation A few cases of 
disturbance of coagulation by naturally occumng anticoagulants have been descnbed 
The only two important conditions in which coagulation is impaired are h 2 emophiha 
and hypoprothrombmamia In hamophiha the blood dots normally on the addition 
of thromboplastin , the word hxmophiln should be stnctly confined to hereditary 
haemorrhagic disorders of this type and words lAe pseudo hxmophiha and para 
luemophiUa should be avoided In hypoprothrombinxmia the blood does not coagu 
late nonnaJly even in the presence of an excess of thromboplastin 

1 ha:mophilia 

Definition — A hereditary disease of males, charactensed by a tendency to un- 
controllable haemorrhage and a great prolongation of the coagulation tune 

/Etiology — The disease is inherited by the law of Nasse, accordmg to which it 
IS transmitted only by females and manifested only by males In Mendelian terrmn- 
ology It is a sex-linked recessive , theoretically it might be expected to occur m females 
m proportion of 1 to 200 affected males, and m a small number of cases it has 
been convmcmgly demonstrated m females True hxmophilia occurs sporadically 
m children without previous family history m about 25 to 30 per cent, of the total 
cases recorded There is no reason to believe that the sporadic condition differs 
from the mhented It is probably due to a mutation, so that ciAer hsemophihc 
males or female transmitters may arise de novo The latter is the commoner explana- 
tion and the mother of a boy with the sporadic form of hTmophiha should be warned 
that other sons will probably be affected Hxmophiha is the commonest of the 
hereditary hxmorrhagic disorders, and its occurrence m the royal households of 
Europe has made it generally known 

Pathology — The disease is due to inadequate release of thromboplastin In 
classical hxmophiha (Haanophiha A or Haanophilia I) this is due to deficiency of 
antihaanophihc globulm but a variant is now recognised (Hxmophilia B or Htemo 
phiha II) due to shortage of another factor in the plasma, which was called “ Christmas 
factor ’ after the name of the patient m whom the condition was first diagnosed 

Symptoms — ^The disease usually manifests itself m early life, but not at birth 
so that there is no excessive hxraorrhage from the cord Severe bleeding at circum- 
osion is common, and in 60 to 70 per cent of recorded cases the disease vitis recog- 
msed before the second year It is doubtful whether the bleeing is ever spontaneous, 
and there is no purpura, but excessive hiemorthage may occur from a mete scratch, 
and CTcat bruises or ecdiymoses from trivial injuries Some patients cannot use a 
toothbnish on account of bleedmg from the gums Epistaxis is common, but internal 
bleeding is unusual, though hxmatuna, melaena and haanatomyeha have been 
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descnbed Trauma and dental extraction are the most usual causes of 
orrhage and a nek of the muscles which would pass unnoticed 
may lead to an extensive intramuscular haimorrhage vhich Jeavw 
sanmnnated The bleeding is not so much severe as persistent , ^ 

the luemophiUac to die of a sudden profuse haunorrhap, he rather fades out oi 
owing to the inability to stop the slow contmued loss of blood. 

The most remarkable form of htemorrhage, and one which is coi^on, ^ w 
the cavities of the joints The joints which suffer most often are the Y^^with 
elbows, but any joints may be affcaed The swellmg and effusion take place 
great rapidiw, and with a great deal of pam The joint is hot, tender, reddene 
the surrounding tissues swollen The temperature is raised to lOl” or lOZ r 
effusion 13 almost pure blood, but as absorption proceeds it becomes a dirty . 
colour, which stains the synovial membrane and the cartilages of the joint, 
sometimes absorbed rapidly, and the joint restored to complete mobility »» 
absorption is slow or effusions repeated contraction and ankylosis 
patient permanently In a joint often affected there is always considerable j 

tion of the cartilages and of the bgaments, with the result that the bones are ^ 

and undergo changes resembling those of ostco arthritis Osteophyte 
however, rare, and so is bony ankylosis Fibrous ankylosis is, on the other n 
common The spleen is not palpable , . j 

Diagnosis — The diagnosis is based on the family history and on th- 
coagulation of the blood , the cytology and chemistry of the blood are normal 
laboratory tests are available, such as the prothrombin consumption and 
plastin generation with which the diagnosis can b* confirmed with practical cert^i" 
m cases of doubt The joints are sometimes mistaken for tuberculous 
more serious error is to incise a hjematoma on the mistaken diagnosis of an 
Haemophilia should be differentiated from other hereditary haOTorrhagic states 
from acquired conditions, such as essential thrombocytopenia. 

Prognosis.— It is said that less than 12 per cent, of hminophiliacs 
puberty, but the disease undoubtedly becomes less severe m later life, 
present A peculiar feature of the disease is its variability the blood at times dotuflo 
almost normally, at other times seeming almost mcoagulable, and if the patient su 
Mves a severe nxmorrhage there is often a temporary improvement in the blood 

Treatment. — ^Treatment is unsatisfactory, and it is much better to try to 
out the disease by discoura^g the reproduction of affected families. The oi^ 
members of a hsmophiliac family who can sJ’eJy beget children are the 
males ^fferers from the disease should be protected from trauma as far as possit*^ ' 
and opcniuons should be discouraged unless they are essential to hfc It is wis* t 
admit the patient to hospital for rranor operauons, such as dental extraction, 
more than two or three teeth should be taken out at a time If hemorrhage 
Uaurru or dental extractions persists, transfusion is the best pencral ueatmenj 
local treatment a punfied thrombin or snake venom may be usetT^and it is DOW^ossiO 
to repair wounds which would previously have been fatal Punfied thronibia 
be applied cither as a powder or m soluuon It can also be u^ed in conjunction 
fibrinogen or fibrin , thus a bleeding tooth socket may be filled with fibnn foam 
has been moistened with thrombin Phe venom of Kusscll s viper (1 m 10,000 
tion) or of die Australian tiger snake H m 5000 solution) has Iho been used- 
loose clot is waslied away from the bleeding point with hot water, and tampo^® 
other appropriate dressing soaked in the venom solution arc then applied 
caviucs have to be packed, an absorbable material such as endued cellulose, m*) ^ 
used DcvitalisaUonofti3SJcal« localanscstheucs cauterisation or exccssn c 
should be av oidcd It is better for the patient to bleed externally than into the tiss^ 
planes. Threatened a.phyxu from blccdmg into the tongue or the tissues of the 
u not an uncommon acad-nt and it ubetter ucated by intubation than by trachcotow 
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2 IIYPOPROTHROMBIN^MIA 

The term hypoprothrombin$mia is now known to include not onl> conditions 
in which prothrombin is deficient but also conditions in which certain closely associated 
factors (Factor V and Factor VII) are deficient Hypoprothrombmremia is recog 
rused by the fact that the blood docs not coagulate normally even m the presence 
of an excess of thromboplastin Prothrombin is formed m the liver under the influence 
of Ae fat soluble vitamm K Prothrombm deficiency may therefore occur under 
the following circumstances 

(i) Deficient intake of vitamin IC in states of extreme malnutrition 
(a) Defiaent absorption of vitamin K m intestinal diseases and m fatty diar- 
rhcea as m obstructive jaundice cceliac disease and sprue 
(ill) Deficient utihsation of vitamm K when the liver parenchyma is diseased 

(iv) Depression of formation of prothrombin by the specific action of dicoumarol 

and similar anticoagulants 

(v) In the newborn {meleena neonatoruni) see below 

Hypoprothrombiniemia can be prevented or treated by the administration of 
vitamin K, except m cases where the iivcr parenchyma is diseased Failure to respond 
to treatment wath vitamm K in a case of jaundice is a strong indication of hepatic 
damage Transfusion is relatwely ineffective m raismg the level of prothrombm, 
e\en though large amounts of fresh blood or plasma are grven Vitanun IC is com 
monly given m the form of one of the water soluble compounds such as menadione, 
Sodium Bisulphite (U S P ) or one of the similar proprieta^ preparations Dosage 
\anes with the particular preparation but is of the order of 5 to 30 mg daily In 
over dosage witn dicoumarol and similar drugs the water soluble preparations of 
vitamm K may have no effect and the patient should be treated with vitamm Kj by 
mouth in a dosage of 10 to SO mg whiim may be repeated at intervals of 4 to 6 hours 
if the pcothromoin does not show a satisfactory increase 

3 MBLiENA NEONATORUM 
Synonym — HTmorrhagic Disease of the Newlj born 

Etiology and Pathology — The blood is cytologically normal and the condition 
IS essentially due to hypoprothrombinjemia Both the bleeding time and the clottmg 
time may be greatly prolonged The inadence has been placed as high as 1 per 
cent o! aft births male and female Heredity seems to play no part In some cases 
acute gastric and duodenal ulcers have been found at autopsy, but it is more probable 
that these represent necrosed areas from submucous hajmorrhages than that they are 
the cause of the bleeding 

Symptoms — ^The bleeding is spontaneous commencing at any tune m the first 
Week or two of Ufe, most commonly on the third or fourth daj The bowel is the 
usual site of hemorrhage but blood may also ooze from the mouth nose and unnarj 
tract, or be extravasated into the viscera or the cavaties of the body If tlie disease 
13 not immediately treated death from hxmorrhage and shock soon occurs 

Diagnosis — This can be confirmed if necessary by estimating the prothrombm 
time Hoimorrhagic states may occur m the newborn as a result of sepsis, sjphilis 
thrombocytopenia and other blood dyscrasias but all are rare 

Prognosis and Treatment — The prognosis depends on the promptitude of the 
treatment and the amount of blood already lost Hsmorrhagic disease can be pre- 
vented by giving the mother 25 mg menaphthone or 50 mg acetomenaphtlionc at 
the beginning of labour, or bj giving the babj 5 mg of menaphthone as soon as 
possible after birth If the babj is not seen until the disease has developed an im 
mediate transfusion of fresh blood should be given or if this is difficult 10 to IS m! 

25 
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of fresh blood may be injected subcutaneously. Owing to the mk of sensd'-wtion 
to the Rlt factor, female children should be typed and given blood of the ^ 

except in the direst emergency. At the same time 5 mg. menaphthone in ou 
injected intramuscularly or 2 mg. menaphthone sodium bisulphite V 

During treatment the infant is kept as quiet as possible and not lifted Horn m 
He can be fed by a bottle or spoon with breast milk, or if necessary, with an am 
food. 

B. PURPURA AND ALLIED DISORDERS 
In the narrow sense purpura refers merely to the occurrence of bleeding ^ ^ 
skin in the form of petechias, macules or larger areas. In the wider sense it ronn 
a group of diseases which are characterised not only by these cutaneous lesio 
also by bleeding from the mucosjc and internally. Purpu ra can be conv eiHp^^ 
classified into thrombocvtooenic and non-thromboevtopeme lorms. but 
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as a hereditarj’ abnormality, also kno^^Ti as hereditary thrombasthenia or Glanzrnann's 
disease. It should be noted, however, that the majority of the hereditary purpuras 
are the result of a capillary defect and the platelets are normal. 

The endothelium. — k haemorrhagic tendency due to a pure endothelial lesion is 
characteristic of scurvj’, in which me plasma and the platelets are normal but the 
fragility of the capillaries is much increased. The same is true of the purpura of old 
age arvd nervous purpuras, such as sdgmatisation. ^Vhen hemorrhagic states are due 
to lesions of d\e capillaries, plasma may also pass through the endothelial lining, 
producing wheals, local oedema of the tissues and urticaria, and the purpuric areas 
may be elevated above the surrounding skin. 

Symptomatic hamorrJutgic states. — In hospital practice purpura and allied states 
are about six times as common as coagulation defects. The majority of these pur- 
puras are secondary to other diseases. Symptomatic thrombocytopenic purpura is 
commonly caused by infiltration, fibrosis or aplasia of the marrow'. It therefore 
occurs in leukremia and allied disorders, aplastic anxmia and secondary carcinoma 
of the bone-marrow. The platelets are likely to be depressed in any condition in 
which the spleen is enlarged, though the mechanism by which this “ hj'persplenism ” 
works is not clear. Thrombocytopenic purpura may also occur in association witli 
glandular fever and rubella. Sj’mptomatic non-thrombocj'topenic purpura is seen 
most commonly in the infectious diseases. Purpura and a haemorrhagic tendency have 
been obsen’ed in infections with the pyogenic cocci, scarlatina, chicken-pox, diph- 
theria, the enteric fevers, typhus, malaria and gonococcal and meningococcal septi- 
caemia. They are also seen m malignant endocarditis and in tuberculosis, especially 
the miliar)’ form. In all such conditions we have reason to believe that the endotheli^ 
lining of the vessels is damaged. The platelet count is usually normal or slightly 
depressed. In rare cases It may be dimimshed, and the combination of thrombotyto- 
penla and vascular damage produces a severe hjeroonhagic disorder which is knoNvn 
as purpura fttlminans ; this has been most commonly described after scarlet fever. 
Chronic nutritional disturbances and cachexias, such as ursmia and ulcerative colitis, 
may give rise-to purpura and a hamorrhag^c tendency from \'ascular damage. Purpura 
of endothelial origin may also occur m conditions in which the plasma is unduly viscid 
and there is stasis in the peripheral vessels, as in hyperglobulinjemia from multiple 
mjeloma and similar causes. Drug rashes not uncommonly take the form of non- 
thromborytopenic purpura. After a number of organic and inorganic poisons, such 
as the sulphonanudes, arsenicals and gold preparations, there may be both endothelial 
damage and thrombocytopenia. 

The treatment of the symptomatic hxmorrhagic states is primarily the treatment 
of the underlying disease. The only reliable general remedy is the transfusion of 
fresh human blood. Liver, folic acid and cyanocobalamin are of value in the megalo- 
blastic anaemias only, vitamin C in scurvy and vitamin K in prothrombin deficiency — 
they are not general hemostatics. Vitamin P has little or no definable clinical action. 
For local treatment the measures advised for hemophilia may be used. 

1. IDIOPATHIC THROMBOCYTOPENIC PURPURA 

Synonyms. — Essential Thrombocytopenia ; Morbus Maculosus Hemorrhagicus 
of Wcrlhof. 

Definition . — K disease characterised by multiple hamtorrhages in the skin or 
from the mucous membranes, a reduced platelet count, a prolonged bleeding-time, 
but a normai coagulation time. 

^tiolog)'. — Some 40 per cent, of the cases occur before puberty and at thU age 
the sex inadcnce is equal. After puberty females preponderate in the proportion 
of approximately 3 to 1. Endocrine factors are also suggested by the exacerbation 
at menstruation and pregnancy and by the occasional association with thyrotoxicosis. 
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A few cases have been traced to idiosyncrasy for certain foods, such as milk, 
certain drugs, such as quinine or Sedormid. Ingestion of the offending looa 0 » 

is followed within a few hours by the onset of thrombocytopenia and 
vestigation of some of these cases has shown that the purpura is due to dcstm 
of the platelets by an antibody reaction, in which the drug, complement aM a ira ^ 
of the patient’s plasma take part. Further investigation along these lines .l ^ 

the presence of abnormal antibodies in the active stage of many c^es of 
thrombocytopenic purpura unconnected with drugs. These can be demons 
by special tests for platelet agglutinins and in addition the Coombs test 
positive. Moreover, the plasma of a patient with idiopathic thrombocytopenic 
pura may induce thrombocytopenia and purpura when injected into 
dividual. Finally, it may be noted that the child of a mother w ith idiopathic thro ^ 
cytopenic purpura may be born with thrombocytopenia and purpura 
in a few weeks- In thrombocytopenic purpura there appears to be_a 
firstly an abnormal vascular fragility and seojndly an increased destruction 01 pia 
This dual defect may be explained by the antigenic similarity of the 
capillary endothelium. As previousljr indicated, there is a link between imop 
thrombocytopenic purpura and acquired luemolytic anicmia (p. 
cases thromoocytopenic purpura may be a manifestation of disseminated P 
erythematosus. It Is appropriate here to mention the very rare syndrome of thro 
thromboeytopenie purpura, m which thrombocytopenic purpura is I 

feter, hasmolytic anamia and fluctuating neurological disturbances, and 
seminated thrombi are found in the small vessels at necropsy *, this syndrome, 
has been fatal in all cases recorded, is likewise thought to be related to the cowg 
diseases. _ hiidrefl 

A few cases of hereditary thrombo^opcnic purpura affecting several cim 
or several generations in one family have been described. . ^ 

Pathology, — ^The bone-marrow usually contains rather more than its 
complement of megakaryoblasts and megakaryocytes and the younger forms p 
dominate. The spleen shows no pathognomonic changes, ,• 

Symptoms. — It is customary to desenbe acute and chronic forms of the 
with the dividing line at 4 months, though thb should not be regarded as a 
fast division. The acute form begins suddenly and without \vaming, though so 
times there is a history of an acute infection a couple of weeks before. There 
pjTCxia and the spleen is not palpable. Purpuric patches appear in the skin, of 
size and of irregular distribution. There is no erythema or whcaling. H«monW= ^ 
occur from any of the mucosas, the nose and mouth, the alimentary canal 
urogenital tract. The slightest injury gives nse to excessive bleeding or the 
of large haematomata. The bleeding * ’ - ^ -- 


^ time 

Examination of the blood* 


test is positive, 

being perliaps com pletely absent ; there i s usually a sfig Ht l^co c^osis. alTdi mS^'. 
fed cells and_even notm obla stslnav be poured out to combat the anamiia. In f®'® ,.f 
able cases recovery occurs m a iew days or at most a tew weeks, and the 

count returns to normal. This may be the only attack, but m other patients a tec^^ 

rcnce months or years later reveals that the disease is present in a relapsing fo^”' 

a second group the acute attack merely nrarks the onset of a chronic form 01 
disease and treatment by splenectomy ulumatcly becomes necessary. ^ ,0 

The chronic form of the disease, which accounts for 2 out of every 3 
adults, may be of a conUnuous or a relapsing type. In the continuous type, 

13 the more common, there is persistent thrombocytopenia, with exacerbanoos 
symptoms due to fluctuaUons of the platelets above and below the critical ,t,e 
about 40,000 per c.mm., or to the dTects of trauma or intercurrcnt mfecuon. ^ 
relapsing type there are long intervals of freedom during which the platelet ,>0 
quite normal. There may be persistent purpura, especially on the legs or the ps 
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exposed to trauma or purpura may be completely absent The spleen ma> be 
slightlj enlarged There is a tendency for haemorrhages to recur from the same site, 
as if It were an area of predilection, so that one patient may suffer from hjematemesis, 
another from hajmatuna, another from menorrhagia 

Diagnosis — ^The diagnosis depends on the thrombocytopenia and the assoaated 
symptoms of platelet shortage, but it should be remembered that the platelets may be 
normal m the free intervals The presence of any considerable degree of spleno- 
megaly IS a pomt against the diagnosis of essential thrombocj’topema Many forms 
of sjmptomatic thrombocytopenic purpura are excluded by the examination of the 
penpheral blood The marrow should be examined to confirm the diagnosis, and 
mar row pu ncture should be regarded as essential before begmmng treatment T\ath 
TOrtisone or splenectomy Specific enquiry should be made for the tahing of drugs 
likely to induce thrombocytopema Acute leukjemia is an important cause of purpura 
lixmorrhagica which should be excluded by the differential white blood count and, 
if necessary, the marrow smear Henoch’s purpura can commonly be distinguished 
at the bedside by the presence of toxiemia and joint pams and the characteristic appear 
ance and distnbution of the rash , further mvesbgation shows that the platelet count 
IS normal In the chronic form of idiopathic thrombocj^opemc purpura it is rather 
cas) to overlook the possibility of a hremorrhagic disease altogether, espeaally when 
there is no purpura and bleedmg is always from one organ On this account this 
diagnosis should alv\ ays be considered m cases of symptomless hsmatuna or hsma 
tenvesvs or the like, or vU advised operations may be performed 

Prognosis — Death may occur m the acute attacks , or irretrievable damage be 
done, as by basmorrhage into the vitreous humour of the eye or mto the central 
nervous system In childhood the dis«ise is tisu^y self limited and the mortality 
should not_exceed'5 per c ent More than halt ot' the children are better within a 
month and only in about Oh 7 cases does the disease run on over 6 months After 
puberty the outlook is less hooefu! and spontaneous recovery is less frequent^ bu t 
UTth tnodem methods of treatrpent the mortaiitv should not exceed la per cem 
Treatment — In childhood and~xn mild cases in adults no treatment may be 
necessary If the symptoms persist or are severe, an attempt should be made to 
provoke a remission with corticotrophin or cortisone Large doses are desirable e g 
300 mg of cortisone a day for 3 weeks m the adult The liormones may act on the 
disease in twn waj’s They may diminish the abnormal fragility of the capillaries 
and they may increase the platelet count Unfortunately in many cases they produce 
onU the former of these effects the platelets remam low and the remission is there 
fore only partial 'No other drugs are knowm to have any effect on the disease 
and radiotherapy vs of dubious value The an'cmia may require treatment by 
transfusion 

If the disease is chronic and a satisfactory remission cannot be provoked by 
cortisone splenectomy should be considered Operation is rarely desirable m child 
hood as sooner or later nearly all cases remit and expenence has shown that expectant 
treatment is justified Operation is also rarely desirable in acute cases, where the 
sj mptoms should be controlled by cortisone and transfusions Finally, splenectomy 
appears to be ineffective in the hereditary form of thrombocytopenic purpura In 
. chronic cases m adults operation should only be advased if the symptoms are really 
troublesome as an appreciable proportion of cases axe not benefited by operation 
A immmon indication for splenectomy is menorrhagia and operation should not be 
unduly postponed if the patient is being exsanguinated by the periods The result 
of splencciomj cannot be predicted from the response to cortisone or the Coombs test 
but It appears likely to be successful m patients m whom platelet agglutinins are 
demonstrated 

Apart from cases with splenomegaly and Hypersplenism which do not properlj 
come into the categorj of idiopathic thrombo^’topenic purpura the mode of action 
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of splenectomy is obscure. It removes an organ which may be m 

antibodies and it protects the damaged platelets from the destructive 
spleen. In addition it improves the capillary resistance, though this is proMwy 
-lon-specific effect of any operation. The operation is usually to a 

isc in the platelet count ; this may be sustained, or it may subsequently la 
...V vssfv.Ms »af mimtttn /If •> frunlf T^lanse mav occur. ’ , 


operative mortality should be negligible. There is Httle risk of intcrter n 
^%ound healing with ordinary therapeutic doses of cortisone. The * 

is remission in about 85 per cent, of cases but permanent remissions 
only about 66 per cent. Relapses after operation have been attributed ^ ^ 
of a splenunculus but this is certainly not the only, or indeed the usual, 
aortogram may be taken to look for such a splenunculus. If severe 2 

persists after splenectomy, hysterectomy should be advised and at the same 
splenunculus snould be sought for. 

2. IIENOCll’S PURPURA 

Synonyms. — Henoch»Schocnlcin Syndrome ; Anaphylactoid Purpura; 
rhagic Capillary Toxicosis. ^ 

Definition. — ^Although the term Henoch’s purpura is sometimes j^ig ^ 
cases characterised by purpura, colic and g^tro-intestinal lesions, it ** 
extend it to a group of non-thrombocytopenic purpuras, which are of 
and which may be accompanied by urticana, adema, swollen joints and vanous to 
manifestations. For this reason the milder cases which are known as_ purpura 
and also the peliosts rheumatica or arthritic purpura of Schoenlcin arc 
under this same heading, for all appear to be manifestations of the same patboiogi 

. .yjii 

Etiology and Pathology. — ^The disease is related to allergic conditions, » ^ 
as erythema multiforme, erythema nodosum, angioneurotic oedema and 
ness. The lesions probably result from an abnormal permeability of the 
which allow plasma and blood to escape through their walls. The sensltisine *2 
is not always the same. In some instances it is the streptococcus, the attack 
a sore throat, or persisting until a s^tic focus is draineif. In other instances 
tion to foods has been demonstrated, and the disease has been cured by 
them from the diet. Children and adolescents are chiefly affected, the incio 
reaching a peak in the teens and falling off abruptly after 30. Seventy per cen > 
the cases are males. 

Symptoms. — ^The attack is usually preceded by symptoms of general ho 
disturbance, such as headache, malaise, loss of appetite and a rise of 
In the mildest cases (purpura simplex) a fine purpunc eruption appears, often affe 
the limbs rather symmetncally, and with a special tendency to develop round * 0 ® ,j 
follicles. In the typical Henoch-Schocnlein syndrome the first lesions arc 
urtic®, which later become dusky-red macules which do not fade on pressure. ^ 
lesions have a characteristic and symmetrical distribution — on the backs of the ®'ho ’ 
on the buttocks and lower back, and on the extensor surfaces of the lower legs, 
and feet. Successive crops may appear. In severe cases there may be 
irregularly distributed ecchymoscs, and there is much mdema of the face. ” 
and pemphigoid lesions may develop, and careful examination will often show tn 
the purpura is not a pure hemorrhage, but that it is raised or surrounded by a 
of erythema. Bleeding is not necessamy confined to the skin, but may be subjjenost^^ 
intramuscular or intravisceral. Joint pans are rarely absent, though the 
seldom much swollen, and there may also be myalgia or neuralgia. The 
intestinal symptoms take the form of colic, bilious vomiting and diarrhoea, with bioo 
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mixed stools The abdominal wall may be ngid, and it may be difficult to differ 
entiate the lesion from an intussusception, which may mdeed occur from mvagination 
of a piece of mtestine whose walls have been stiffened by the exudation of serum 
and blood Similar lesions occur in the unnary tract, but extensne hxmorrhage 
from the mucosas is rare The spleen may be palpable and the unne may contam 
albumin, blood cells and casts In rare instances death has occurred from cerebral 
convulsions, suggestive of acute urasmia , nephritis is, mdeed, the most important 
comphcation 

The blood is normal save for a slight anaemia or a mild lerucocytosis The plate- 
lets are normal or only slightly diminis hed, and the coagulation and bleedmg times 
are normal The tourniquet test may be positive, but m general there is httle tend- 
ency to spontaneous or excessive external bleeding, and the mucosal hemorrhages 
are small and attnbutable to oozmg from areas of cedema and congestion 

Diagnosis — ^The disease is not sharply divided from the sjmptomatic purpuras 
It shoiild, however, be clearly differentiated from essential thrombocytopema and 
similar blood disorders by the absence of specific changes m the blood, and the 
presence of signs of toxaimia and increased capillary permeability Cases mth 
intestinal lesions may dosely simulate mtussusccption, and they may occasionally 
be complicated by intussusception or peritoneal efiusion 

Prognosis — ^The prognosis depends almost entirely on the presence or absence 
of complications Acute nephritis occurs m about 40 per cent of cases , it is usually 
a diffuse glomerulo nephritis and the prognosis is as for that condition Gross 
alimentary lesions may give nse to intussusception or perforation In patients 
admitted to hospital a mortality of 18 per cent has been recorded, but the general 
mortabty is probably a good deal lower than this Usually the disease tends to spon 
taneous recovery after an illness of a feiv weeks, though chrome and relapsing cases 
occur and can be very troublesome Exceptionally the disease may persist for 2 to 4 
years 

Treatment — ^There is no specific treatment Corticotrophm and cortisone hai e 
prosed disappomting and there is no evidence that they modify tlie course of the 
illness Salicylates arc likewise disappointmg A short course of penicilha may be 
gi\en in cases following a throat infection Nephritis should be treated on the usual 
lines Abdominal exploration may sometimes be necessary, but m new of the 
relapsing nature of the disease it should be avoided if possible 

Synonyms — Hamangiomatosis , Rendu Osier Weber Disease 

Definition — A hereditary disease characterised by multiple telangiectases, which 
cause hemorrhages from various sources, espeaally the nose 

Etiology — The disease is a hereditary dystrophy of the capillary sy'stem, which 
IS transrmtted directly from generation to generation affecting both sexes equally 
and behav mg as a Mendelian donunant. As in hemophilia, there is a small proportion 
of sporadic cases vnthout a family history of the disease 

Symptoms — Epistaxis generally begins m childhood and before any cutaneous 
telangiectases have been recognised, but it tends to become more frequent and severe 
with adv'ancmg years The telangiectases arc not present at birth, and are sometimes 
not noticed till middle life They vary m kind, appearing as dilated v enules , spider 
capillary networks, punctate red or purple spots and Blebs, and raised nxvi up 
to an inch m diameter They are most common about the face nose and mouth, 
and the trunk and limbs are generally spared except for the tips of the fingers Epis 
taxis IS Uie common complaint, but externa] bleeding hxmopty'sis gastrostaxis, 
hxmatuna o* cerebral hTcmorrhage may occur The blood is normal, except for the 
ammua induced by the bleeding 
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DiagQosIs. — This depends on the family history and iJje presence of tclangiec 
tases, and both these may be missed if they arc not sought for. Few tclangiectas 
may be visible, and epistaxis or alimentary^ hxmorrhage may be the presenting sjnip* 
tom. Many cases are first seen by the rhinologist. . 

Prognosis and Treatment, — There is no curative treatment, and death w 
hicmorrhage occurs in a considerable percentage of the cases. Affected mem c 
of tJiese families should, therefore, be strongly advised against haying children, 
half of their offspring will inherit the disease. 'Preatment of the nxvi by cautensati 
or radium Is only moderately successful. 

4. ]IEHEDlTAnV CAPILLARY FRAGILITY 

Synonym, — ^Von Willebrand's Disease. ^ , 

Deffnition. — A hereditary disease characterised clinically by an abnormal ten - 
ency to bruising and bleeding and pathologically by abnormalities in the morpnologj 
and function of the capillaries. 

Description. — In our experience 60 per cent, of the hereditary luBmorrhag' 
disorders are accounted for by haemophilia, 25 per cent, by hereditary capillaiy fragd'T 
and IS per cent, by hereditary hxmorrhagic telangiectasia; all other forms 2 r 
extremely rare. Hereditary capillary fragility and hereditary hxmorrhagic td^ogie^ 
tasia can probably be regarded as related genetic defects. In hereditary ^ 
fragility the tendency to bleed appears in cluldhood and there may be bleeding yO 
the cord at birth. Bruising, epistaxis, bleeding from the gums and gastro-intest*^ 
bleeding occur and there may be prolonged iueeding after injuries and opemoow 
In women menorrhagia may be the roost serious symptom. Pctechim and ecchymo* 
may occur but purpura is not very oammon. 

There is a positive family history m over 80 per cent, of reported cases. 
sexes are equally affected. In most of the famihes inheritance is of the simple 0°^' 
ant type and the affected members may pass the condition to their children. 
essential abnormal finding on investigation is the prolonged bleeding time. J'**' 
platelets and the coagulation time are normal. The capillaries may be seen to fc 
abnornaal in shape and reacuon if they arc examined under the capillary microscope- 
There is no specific treatment though loss of blood may require treatment by tram- 
fusion. Splenectomy is useless and dangerous. 

L. J. Witts. 



SECTION X 


DISEASES OF THE SPLEEN AND THE RETICULO- 
ENDOTHELIAL SYSTEM 


INTRODUCTION 

The spleen is not essential to life since the tissues found in it are also present in other 
parts of the body. It is, however, important because it contains the largest single 
mass of lymphatic tissue in the body which is concerned with the filtration of blood, 
and also because it is the main site of the reticulo*endotheliaI system. There are 
a few diseases which are confined to the spleen, but the vast majority which affect 
it, involve, in addition, other organs. Many of these, e.g. diseases of the blood, are 
fully described in their clinical aspects elsewhere in tliis volume. 

The spleen is a soft reddish-purple organ that shows considerable variation in 
size although it usually has a length of about 5 in. It has a well-marked hilum through 
which the main vessels pass. It lies in close relation to the diaphragm, kidney, 
stomach and left colic flexure and is opposite the ninth, tenth and eleventh ribs behmd 
the mid-axillary line. The spleen moves downwards about 2 in. on deep inspiration 
but is normally not palpable below the costal margin. When it enlarges it moves 
downwards and fonvards towards the right iliac fossa. 

In order to understand some of the difficult and, in many ways, still anomalous 
diseases of the spleen, it is necessary to consider briefly the structure and functions 
of the organ. An important general point to realise is that the spleen is made up 
essentially of lobes, not recognisable m the complex mammalian organ but clearly 
defined and with a separate end-artery in some lower animals. This lobularity ex- 
plains abnormalities such as splenicult (q.v.) which are simply isolated lobes or groups 
of them. 

The tissues which make up the spleen are the capsule and trabecul®, the vascular 
structure, reticulo-endothelial and lymphoid tissues and the hoeraopoietic or blood- 
forming tissues. 

The Capsule. — This differs from that of a lymph node in that it contains numerous 
elastic fibres and a few muscle fibres. It is dbtensible and sbghtly contractile. 

Tte rRABECUUE. — These invade the spfemc pufp from tfie fuTum and the capsufe 
and possess both elastic and a few muscle fibres. 

The Splenic Lobule. — ^This is difficult to define in man. At the core of the 
lobule is the central artery which reaches it from the trabecula. This artery runs in 
a Malpighian body, some capillaries nourish the Malpighian body — lymphoid tissue 
—while arterioles extend into the surrounding tissues — red pulp. Before they branch 
in the pulp their walls thicken and they are then termed sheathed arterioles. These 
are thickenings of rcticulo-endothelial tissues. Thereafter as capillaries the vessels 
pass into the surrounding venous sinuses. The venous sinuses are drained by the 
trabecular veins, and the principal trabecular vein drains the lobule. 

Circulation in the Spleen. — ^The c\flct manner in which the blood circulates 
in the red pulp is not know n with certainty. Some think the endothelial walls of the 
capillaries are incomplete. Others are of the opinion that they are complete but cells 
easily pass through tne wall. Recent animal studies give a description of the passage 
of blood through the red pulp and of its filtration by the venous sinuses. Between 
the Malpighian body and the main trabecular vein draining the lobule there are t'vo 
groups of sphincters, an afferent group at the sheathed artenoles and at the beginning 
of the capillaries, and an efferent group In the venous sinuses. If all sphincters are 
777 
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open whole blood will pass through and the trabecular veins draining the 
may pulsate like artenoles. If the efferent sphincter is closed, Wood flops 
blood sinuses fill. As the blood fluid is absorbed by the walls the smus bew^ 
packed tvith blood cells. This is called filtration filling. A third ph^e begin 
closure of the afferent sphincters. The blood cells contained in the sinuses 

shut off from the blood-stream. Storage may last from a feiv minutes to sMcr 

Cells may pass through the walls of the sinuses into the pulp during phase 
1 ... .i._.5 I--® _i : au. and Hissses 


phase three. The last phase is emptying, the sphincters suddenly open and . 
of blood cells enter the general circulation via the portal vein. ^ There is such a gr 
species difference that this may not be the mode of circulation in man. t in 

Tjie Spleen as a Blood Reservoir. — It has been conclusively ®MOwn 
animals such as the horse, the spleen is an important blood reservoir, but 
evidence for such a function in man. True, subcutaneous injection of 1 mg. oi a 
aline causes a reduction in sire of the human spleen and discharge of some ot ns 
contents into the circulation j at the same time there is a rise in the red cell 
of the peripheral blood. This effect is due to arteriolar constriction. Such 
of haemoglobin and red cells also occurs in the splcnectomised person and is 
simply to a redistnbutlon of red cells and plasma which increases the proportio 
cells in the peripheral blood. ^ t, f tne- 

REncuLo-ENoontELiAL Tissue. — ^The cells of this tissue arc found in the tr^^ 
work of the red pulp, the endothelial cells of the sinuses together with 
l^hich form the mesh-like stroma and the lymph sinuses of the follicles, 
found also in the liver (Kupffer celb), bone marrow and in the lymphatic 

The Spleen as Part of the Reitculo-Endotijelial SysiTM.— The mam luu 
dons of the spleen as part of the reticulo-cndothelial system are : . ^ 

(<j) Phagoeytotis . — ^This is most active and results m the destruction ® «, 
protozoa and red blood corpuscles. This ** filtering out ” activity at 
mind the splenic changes in infections (typhoid fever, malaria) and the cfiwfg®®’ 
of the organ in hemolytic anaemias (pernicious anaemia, acholuric jaundice). ^ 
16) Storage.— The cells of the reticulo-endothehal system play an important p 
in uic intermediary metabolism and storage of lipids, hicmoglobin and iron. 
functions are referred to in detail in connection with Gaucher’s and other diseases. 

(c) Immunity reacitons . — Much work has been done suggesting that the 
endothelial cells of the body arc the mam source of antibodies, antitoxins, precipi 
and agglutinins. It is certain that in chronic infective diseases these cells 
Some hitherto unexplainable examples of splenomegaly (reticulo-cndothcliosis oi 
spleen) may come into this category, j 

The H^mopoiehc or Blood-forming Tissues — Monocytes are produced 
enter the blood-stream The normal adult spleen has lost its embryonic 
producing erythroblasts and myelocytes In certam arcumstances, however, 
spleen can regain its erythropoietic power, particularly m diseases where the meauu«/ 
spaces of the bones are decreased m size as m osteosclerosis, in severe h®inoiP 
anaemia, and occasionally m infectious diseases. . 

Lymphatic Tissues —Histologically the Malpighian bodies resemble 
nodes but, as explained above, their vascular and lymphatic connections are 
means the same. 


DISEASES OF THE SPLEEN 

ABNORMALITIES OF THE SPLEEN 

The spleen may be completely absent, or may take the form of small spl'"'"'' 
(synonyms— splenuncuh, accessory spleens), scattered throughout the upper abdoior . 
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CYSTS OP THE SPLEEN 

A few small accessory spleens, in close proxiraity to an otherwise normal spleen, are 
quite common, and are involved in all the pathological processes of the main organ. 
Congenital lobulation is occasionally found, and demonstrates the essential lobular 
structure. Normally only the characteristic notch or notches on the anterior border 
persist as evidence of this fact. 


FLOATING OR DISLOCATED SPLEEN 

Rarely, because the splenic ligaments are lax and longer than usual, an otherwise 
normal spleen may be easily palpated on abdominal examination. 


RUPTURE OF THE SPLEEN 

Etiology, — Rupture of the spleen may occur in the healthy person following 
injury. The injury need not necessarily be violent but is always sudden. The diag- 
nosis may be particularly difEcult in children when the injury may not be followed 
immediately by signs of shock. Spontaneous rupture may take place in chronic 
infecdons such as malaria where the spleen is much enlarged, in acute infectious 
(Useases such as typhoid and diseases of the spleen or blood-forming tissues where 
rixere is gross splenomegaly. In all these conditions the spleen capsule has lost_ its 
dastidty and any sudden distension, rapid enlargement, or rough handling on physical 
examination may result in rupture or the capsule. Trauma sufScient to produce 
rupture may be so slight as to escape notice. 

Pathology. — ^The tears in the splenic capsule may be longitudinal, transverse, 
single or midtxple. In traumatic rupture of the healthy spleen they are almost always 
mmtiple. Usually both the capsule and the splenic tissue are tom. 

CUixical Features, — Immediately following injury physical signs may be absent 
or symptoms and signs of blood loss may be present associated uTth pain in the left 
hypochondrium. Pain in the left shoulder may be complained of or may be pro- 
duced by pressure in the left hypochondrium or by raising the intra-abdominal 
pressure as a whole. Even in the absence of signs of blood loss this is an indication 
for abdominal exploration. 

Prognosis. — In the healthy person wth traumatic rupture of the spleen the 
prognosis is good if efEcient blood transfusion and surgical treatment is readily 
available. In pathological states the outlook is serious, particularly in acute infectious 
diseases. 

Treatment. — ^This is surgical. 


INFARCTION OF THE SPLEEN 

Partial infarction or multiple infarctions, both aseptic and septic, are common 
in a great variety of diseases. They are usually of little clinical importance and do 
not require treatment unless there is pain due to pensplenitis. The commonest 
cause of abscess of the spleen is septic infarction. Surgical intervention is indicated 
when an abscess bursts giving rise to a generalised peritonitis. 


CYSTS OF THE SPLEEN 

Three varieties of cj’sts of the spleen have been described, namely, dermoid, 
echinococcus (hjdatid) and serous or hiemorthagic. All are uncommon. Only serous 
or iucmorrhagic cysts will be discussed. 
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Etiology.— It has been claimed that this vanety of cyst is congenital, 
that It mav follow injury. Whatever the ongin when once formed, it continues 
grow slowly , . rri.,y 

Pathology. — Serous or ha.morrhagic cysts maj be single or multinlc j 
contain a mixture of fluid and light chocolate-coloured debns, with abundan c ^ 
terol crystals producing a distinct sheen Perisplenitis is common, but ruptu 
rare A cyst may be deep nillun the splenic tissues . 

Symptoms — The cysts ma> be large enough to bnng about considerable en K 
ment of the organ A thinned out but apparently normal anterior margin, 'vi 
characteristic notch, may be felt through the abdominal wall and may cause con 
with other forms of splenomegaly. . ^ 3 

The only pathognomonic sign is fluctuation, but e^cn this can be given J 
congenital cjstic kidney Repeated attacks of acute perisplenitis are a noteno 
feature before 

Treatment — Splenectomy should be performed as early as possible, d 
dense pcnsplenic adhesions have formed 


PERISPLENITIS 

Perisplenitis, or inflammauon of the Sjplcnic capsule, is encountered m ® 
many acute and chronic diseases, and is of considerable clinical importance ' ^ 

acute, It IS usually painful Perisplenitis may be detected by manual 
frequently only by auscultation over the tender area Acute perisplenitis may b 
diagnostic importance, while in the chronic staees it may present a senoiw pf® 
to the surgeon and hinder or present successful splenectomy, especially if 
dense adhesions between the upper pole of the spleen and the vault of the 
Pensplemtis over the anterior surface of the spleen, even when of long dura 
seldom gives nsc to adhesions 


SPLENIC ENLARGEMENT 

The spleen is enlarged in many infectious diseases (e g typhoid, tj^phus, 
endocarditis, abortus fever) and as far as the acute specific fevers are concerned 
finding may be important only as an aid to the diagnosis of the particular mfe*^'^ 
Splenic enlargement may be of considerable diagnostic importance m bacterial ena 
carditis, m amyloid disease, in miliary tuberculosis, sarcoidosis, m blood diseas 
such as leukemia, in the reticuloses portal hypertension and m tropical dise^s 
such as kala azar and malaria i 

In the recognition of slight splemc cnla^ement percussion is of little value au 
It IS best to palpate the tip of the organ below the ribs with the patient lying o'* 
right side 

An enlarged spleen may be difficult to distinguish from (1) tumours, enlargemc*’ 
and displacements of the left kidney, (2) a greatly enlarged left lobe of the hv® 
(3) carcinoma of the splenic flexure of the colon (4) carcinoma of the body 
stomach, (5) a mass of caranomatous or tuberculous tissue in the omentum ^ j 
can be excluded a mass m the left upper abdomen is almost certainly an enlarg®. 
spleen The splenic notch can usually be detected when the enlargement is generalise 


TUMOURS OF THE SPLEEN 

Simple tumours are very rare, but fibromas, hiemangiomas and lymphangiomas 
have been noted 

Sarcoma is the only primary mahgnant tumour Primary carcinoma of the sple®'^’ 
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because of the absence of epithelial tissue, cannot exist, and even secondar}’ carcinoma 
is rare. . , . • 

Sarcoma is of tv.o typts—oac diffuse and the other ansmg in, and producing 
great enlargement of, the Malpighian bodies. There may be^ great difficidty in 
deciding Vrbe^er true tumour growth cidsts, or merely excessive proliferation of 
reticulo-endothelial cells. Secondary nodules in lymphatic glands may afford the 
only proof. Diagnosis is impossible without laparotomy. Splenectomy should be 
carried out, and cases of permanent cure arc on record. 


HYPERSPLENISM 

This is not a disease sui getieris but is a syndrome. It occurs in a variety of diseases 
involving the spleen — non-mflammatory, e.g. hxmolytic ancemias ; inflammatory, e.g. 
chronic malaria; neoplastic, e.g. lymphosarcoma and Hodgkm’s disease. 

Clinical Features, — ^There is alwa)'S some degree of hypochromic or normo- 
chromic ansmia, marked granulopenia and sometimes thrombocj’topenia. Sternal 
marrow biopsy reveals a hyperactive marrow and delayed cellular maturation. Three 
possible causes of this condition have been suggested, (i) Increased destruction of 
cells in the enlarged spleen, (li) Endoenne inhibition of the marrow (splenic in 
origin), (iii) Excessive Ijinphocytopoiesis in the enlarged spleen \vith consequent 
disturbance betiveen the lymphatic and myeloid systems. It is possible that all three 
factors are concerned. 

Treatment. — Treatment of an infective condition, e.g. malaria or syphilis may 
cure the syndrome. Irradiation should be considered in neoplastic diseases. In other 
cases splenectomy should be considered. 


THROMBOSIS OF THE SPLENIC VEIN 

The sudden onset of thrombosis of the splenic vein gives rise to great congestion 
and enlargement of the spleen and the flow of blood in the gastric veins may be re- 
versed uith resultant engorgement and danger of severe and repeated gastric hemor- 
rhage. Abdominal pain and collapse may precede a fatal gastric hemorrhage. 

Partial or incomplete obstruction will be dealt with under congestive spleno- 
megaly together w ith portal vein obstruction. 

Diagnosis. — This is difficult. The signs arc those of an intra-abdominal hemor- 
rhage. 

Treatment. — Removal of the spleen by prompt surgical interv’ention is the only 
possible treatment. 


BANTI’S SYNDROME 

Synon>Tns. — Congestive Splenomegaly ; Hepato-lienal Fibrosis. 

Definition. — ^The syndrome consists of congestive splenomegaly, hj*pochromic 
anemia, Icucopenia, thrombo^'topenia and a history of attacks of gastro-intcstinal 
bleeding or demonstrable evidence of the presence of cesophageal \arices. The 
terming stage is associated with hepatic cirrhosis, jaundice and asdtes. 

iEUolo^.— -Originally desenbed as anxmia splenica ”, 1866, and as splenic 
pscudo-leuKa:mia before the pathology of the leukmmias w’as understood, the name 
splenic anicmia was again brought into dmlcal use by Osier In 1902. In recent jears 
llie syndrome of portal h>T>ertension has been described, and its clinical features 
are indisiinguishablc from those of Banti*s s^mdrome. The siTionjin, hcpato-henal 
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fibrosis, indicates the gross patliological changes. The presence of 
varices indicates portal hj'pertcnsion uhich is present at some stage of 
Disagreement exists as to whether this is primary, i.e. the cause of 
secondary, i.e. occurring late in the disease as the result of the liver 
arc indistinguishable from cirrhosis. The thesis that ail eases are produced by n)T 
tension resultant from changes in the portal venous system is not 
authorities. In favour of the view that the disease is a separate entity of ^ 
ffitiology is the absence in some cases of demonstrable portal block and of 
varices. When portal block with subsequent hypertension is present the ca$« ‘“J 
be divided into two groups depending on the site of the obstruction, (l)^>ntra*heo 
and (2) extra-hepatic where the block is in the portal vein or the splenic ycin.^ 
second group make up 30 per cent, of the cases and the block is most often m 
portal vein itself. ^ . f,rieflf 

Pathology. — ^The characteristic histological changes in the spleen may be on j 
summed up as peri-arterial hxmorrhages (some of which may develop 
siderotic nodules); dilatation of the blood sinuses; proliferation of 
(reiiculo-endothehal) cells around the sinuses and in the pulp ; and 
of the trabcculx and reticulum. The Malpighian booies also share in the nb^ • 
The liver changes vary greatly in degree ; in early eases biopsy and liver 
tests may be normal, but the later stages differ in no way from those of J 
hepatic cirrhosis. There are no other primary pathological changes of 
The dilatation of the venous sinuses Is evidence of venous amgcstion. It has prov 
possible in animals to produce congestive splenomegaly, thickening of 
and reticulum and hxmorrhages with fibro-sidcrotic nodules by the 
portal hypertension. These changes In animals and the dilated collateral eba^ 
and the frequent severe hxmorrhages in man arc conclusive evidence of a nstw 
dynamic component. ^ 

S^ptoms . — SalctMotegsly is inevitable 6in its degree varies. Tkf 
weight in a series of cases was about 900 g., but in extreme cases it may be as wm . 
as 3000 g. The spleen feels smooth, and is of firm consistence. Moderate 
is the rule unless the case is complicated by recent hxmorrbagc. The bone oiarr® 
is normal or hyperplastic and the Wood findings may be those characteristic of h^®^^ 
splcnism, i.e. a leucopenia is present in assoaation with a normochromic or hyp® 
chromic anremia. Thrombocytopenia is unusual. 

Hxmorrhage into the stomach, derived from large veins in the gastro-spl®®' 
omentum (vasa brevla) or from oesophageal varices occurs in a large number of 
and may be severe and repeated. The patient who escapes the hazard of 
hxmorrhage dies from hepatic failure with portal obstruction, ascites and j 

Course. — ^This is chronic, the duration varying from several to many years an 
in the majority 5 to 15 years, ^ , 

Diagnosis. — ^The diagnosis is made by a process of exclusion after considering 
other forms of chronic splenomegaly. , i 

Treatment. — ^This may be considered under two headings, surgical and med*^^ 
Surgical treatment is most urgently required to prevent or at least to reduce tn 
risk of further hxmatemescs. Ligation of the splcmc artery is useless, since jn® 
than 30 per cent, of cases have Either severe hxmatemesia. Splenectomy 
be reserved for those cases where thrombocytopenia is present or when tlie blon’^ 
in the splenic vein. Ligation of the hepatic artery has been tried in selected cases 
Operations to reduce blood flow through oesophageal varices are disappointing 
the result in any particular case unpredictable. i 

The best way to reduce an increased portal pressure is to establish a porto-caV" 
shunt. This operative procedure appears to protect many patients from cesoph^gC" 
hxmorrhaee. The operation shoufd not be carried out where there is evidence o 
extensive fiver damage. 
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Medical treatment — In the earlj stages of the disease ^vhen the patient’s general 
health is good the ansmia uhich results from alimentary bleedmg responds satis- 
factorily to the administration of iron Later, when cirrhosis of the li\er and its 
sequel® are present, the response is not so satisfactory If profuse bleeding occurs 
from oesophageal \'ances blood transfusion is ui^ently needed Many patients have 
survived numerous h'emorrhages iMth the aid of transfusion 

The diet should be bland and non-imtating to avoid trauma to the oesophageal 
\ances and to the stomach For treatment of cirrhosis of the liver, see p 679 


DISEASES OF THE RETICULO-ENDOTHELIAL 
SYSTEM 

Two prominent sites of reticulo endothelial cells m the body have been referred 
to under Diseases of the Spleen fp 778) and Lymphatic System (p 787) Two 
other important sites are the bone marrow and the liver (Kupffer cells) 
Diseases affecting these cells have been loosely grouped under the term “ Reticuloses ” 
Some histopathologists have confined the term to irreversible atypical and systematised 
proliferation of the particular cells of the system Others use the terra to include the 
primary neoplasms, benign and malignant, of the reticulo endothelial system As 
an ffitiologicsd classification is not yet possible, considerable confusion exists and this 
13 intensified by the difficulty of mterpretmg Ae histological changes 

Of the diseases ^’anously classified as reticuloses only those associated with the 
deposition of lipoid in the cells will be considered here Leukasmias are dealt with 
in the section on Blood Diseases, p 757, and Hodgkin’s disease under Diseases of 
the Lymphatic System, p 789 


LIPOID DEPOSIT DISEASES 


HAND-SCHULLER-CHRISTIAN’S DISEASE 

Synonyms — Normocholesterolasmic Xanthomatosis , Eosmophilic Granuloma 

Hand, 1893, Schuller, 1915, and Chnstian, 1919, have all draivn attention to a 
clinical syndrome, limited to children, of defects in the membranous bones, exoph- 
thalmos and diabetes insipidus Rowland, 1928, demonstrated the identical ^aracter 
of the pathological changes present m the granulomatous lesions of bone, brain and 
lung 

Etiology — ^The fundamental abnormality of this disease is sull quite unknown, 
but although the cholesterol content of the xanthomatous lesions is as high as is 
found in tlie lesions of hypercholesteroliemic and hyperlipsmic xanthomatosis, tlie 
serum of patients with this condition is normal in its cholesterol phospholipid and 
neutral fat content Blood chemistry studies have differentiated this condition from 
hypercbolesterolasmic and hyperlipasmic xanthomatosis though all these coniLtions 
may show xanthomatous skin lesions 

Pathology — The lesions are granulomatous m diameter, consisting of reticulum 
cells and histiocytes cholesterol containing foam cells and eosinophils, red cells and 
poljTiuciear elements 

"^here are rougVily four phases of development of the lesions — (1) reticulo histio- 
cyte proliferation, (2) granulomatous phase wnth increase of blood vessels and fibrils, 
reticular cells, histiocytes, eosinophils, giant cells and incipient Iipoid accumulations, 
(3) xanthomatous phase contaming foam cdls, (4) a fibrous stage considered to be a 
lieahng phase 
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Letterer Siwe s disease is considered to be an acute early phase of the S3®' 

condition %\hich has not progressed to the stage of lipoid storage .Ml 

Clinical Teatures — ^The syndrome occurs mainly in children and inlanw a 
cases are rare It may be complete with bom changes exophthalmos j 

insipidus lung lesions and assoaated xanthoma disseminata or any case mav P . 
one or more of these features In these circumstances diagnosis may only h® ' j, ^ 
lished by biopsy The commonest non symptomatic type is the solitary 
granuloma of bone Diabetes insipidus and xanthoma disseminata may occur w 
lung or bone involvement Xanthoma disseminata has to be distin^ishe j 
juvenile benign xanthoma which is an innocent lesion E\cn in the fully de\ p 
picture enlargement of the spleen and hver is rare , j 3 

Prognosis — When the disease appears in early life it is rapidly fatal w 
an onset in adolescence or adult life may mean many years survival . > 

Treatment — Dietetic restrictions arc valueless Radiotherapy will 
to disappearance of local lesions The diabetes insipidus responds to the 
therapy for that disease (p 490) 


HYPEllCHOLFS FEROLTEMIC XANTHOMA fOSIS 

This condition is familial unlike the normocholcsterolicmic type (Hand 
Christians disease) which never runs m families Xanthomatous deposits oc 
around tendons m the eyelids or the blood vessels (atheroma) but other gj 
of the family may show equally high serum cholesterol values without any 
of local deposits ^ 

Pathology — ^Thc histology differs from the normocholesterolsmic type * 
oma cells (foam cells) are found at all stages of the disease The lesions may so 
and cholesterol crystals appear in the tissue spaces 

Clinical Features —Tuberous xanthomata are found as nodular elevations ^ 
the skin but not on the mucous membranes They occur as isolated lesioM ^ . 
small groups with a brownish yellow discoloration The serum cholesterol lOV 
are high _ 

Prognosis — ^The cases show a remarkably high incidence of myocardial infarco 
in early life 

Treatment — Diets loiv in cholesterol content are advised 


HYPERLIP7EMIC XANTHOMATOSIS 

Hepato-splenoraegaly and secondary xanthomatosis result from kyperi 
with excessive phagocytosis by the rcticulo endothelial system and production 

foam cells The condition is rare The reason it is mentioned is that dietary trw ^ 

ment with restnction of fat is said to produce considerable improvement m 
condition Such treatment is of no value m hypercholesteroliemic xanthomatos 
When hyperhpamua is associated w th diabetes melUtus treatment of the latter con 
tion will reduce the degree of the hp*mia 


GAUCHER S DISEASE 

Synonym —Lipoid Storage Spleno hepatomegaly , 

Defiaition —A rare familial constitutional disorder of the cellular meta^J 
in the reticulo endothel al cells Reticulum cells and histiocytes become r 

and filled with a hpoid substance named kcrasin This leads to an enlargin'''* ^ 
the spleen and li\cr and deposits in bone marro v and lymph nodes 
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Etiology. — ^The disease is a disorder of lipoid metabobsm but ^\hetber it is an 
upset of the mtermediate metabobsm of lipoids or a metabobc disorder m\ olving 
onl) certam cells in the affected organs is unknown Plasma lipoids are normal 
The disease begins insidiously in earlj life, most cases bemg recogmsed before 10 
) ears of age SeN eral members of a family may suffer from the disease. It is com- 
moner m females and many of the cases are of the Jewish race 

Pathology. — ^The charactenstic feature of the disease is the large pale stnated 
Gaucher cell cont aining glucosido cerebrosides (Lerasm) and the spleen, ht er, lymph 
nodes and bone marrow are packed wth such cells Thej are the immediate cause 
of the enlaigement of the organs In the later stages of the disease there is marked 
increase m the connccU\e tissue of the h\er and spleen 

Sjmptoms — Slowly progressi\e splemc enlargement is the first sign The 
spleen may become enormous This is followed later bj the enlargement of the 
li%er, and to a lesser degree of the lymph glands Skeletal changes \wth spontaneous 
fracture may occur, caused by destrucu\e inhliration from the bone marrow The 
skin of the face, neck, forearms and hands frequend) shows a brownish yellow pig- 
mentation, and It IS less commonlj seen on the legs It has nothing to do with ex- 
posure to light The eyes show a phenomenon which is so constant as to be almost 
pathognomonic. A brownish jellow wedge shaped thickening or pinguecula appears 
m the bulbar conjunctia’a near the cornea, first on the nasal and later on the temporal 
side, of each eje Hasmorrhages from mucous membranes are common and are 
assoaated wath ihrombocjtopenia There are no charactenstic changes m the white 
cells of the blood but leucopenia is frequent Anaemia occurs late in the disease 
Course and Prognosis — There is an acute mfantile form of the disease which 
starts in the first 0 months of life Death usually results in the second jear The 
chronic form begins in the first 10 j ears of life and exhibits a slow progressit e ad\ ance 
Cases are on record of o\er 40 gears’ duration, and of 20 jears after splenectomj m 
adult life Death often ensues from some intercurrent disease 

Diagnosis — ^The familial history, earlj onset, great and progressuc spleno 
megalj, hepatic enlargement, changes m theejes, and dermal pigmentation constitute 
an almost unmistakable picture Sternal marrow biopsj confirms the diagnosis, 
the charactenstic large pale stnated cells bemg sometimes recognisable m the films 
and, more frequently, in sections made from the fragments Glj cogen disease 
(p 452) IS distinguished clmicallj bj the great hepatic enlargement, without accom 
panjing splenomcgalj 


NIEM\NN-PICK’S DISE\SE 
Sj nonj m — Phosphatide Lipoidosis 

Definition — \ \er) rare familial constitutional disorder of cellular mt.tabobsm 
of reticular and histiocj-tic cells Tlicre is an accumulation and retention of the 
dnmmo-phosphatide splungom^cUn within these cells 

Palhologj — The foamv Niemann Pick cells arc not part of a granulomatous or 
mflammaton tissue as seen in the different t)*pcs of xanthomatous disease discussed 
ihoNc The li\cr, spleen and to a less extent, the IjToph glands are enlarged Histo- 
logical examination rcicals the presence of mam foamj cells containing hpoid m 
the bone marrow and elsewhere and maj be demonstrated on marrow biopsj I he 
blood picture is normal There is im*ol\cmcnt of the central nenous sjstcm 

Course and Prognosis — he disease begins in the first % car of life w ith enlarge- 
ment of h\cr, spleen Ijmph nodes, anxmia diffuse pigmentation of the skin and 
patch) bluidi black •spots on ilic mucous membranes of the raojtli Mongoloid 
Uacs is «;omctimcs present Mith pM'sical and mental dclerionjlion there is rapid 
pn>gre<5ion to extensne cachexia and death occurs imariablj wit! in 2 j cars of birth 
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Diagnosis. — ^Tay-Sachs disease (amaurotic family idioi^), m ivhich there i 
hpoid degeneration of the central ner\ous sj^tem, may be confused mth 
Pick’s disease Cases have been described suffenng from both conditions it 
liver and spleen are not enlarged in Tay-Sachs disease. Gaucher’s disease, « 
p 784, begins later in childhood and persists into adult life. Gargojhsm is a lipo* 
disorder of the Tay-Sachs type in \^hich skeletal defects, cranial deformity, mett: 
deficiency and corneal opacification are assoaated with hcpato-splenomegaly 
Treatment. — This is essentially' symptomatic. 

R. B Hunter- 



SECTION XI 

DISEASES OF THE LYMPHATIC SYSTEM 

INTRODUCTION 

The Ijmphatic system consists of the lymphatic vessels (lymphatics), the thoracic 
duct, the lymph nodes or glands and many large and small collections of l3Tnphoid 
cells scattered throughout almost every organ and tissue of the body Examples of 
large collections are the tonsils, the Peycr’s patches of the mtestme, the Malpighian 
bodies of the spleen and the thymus gland 

Lymph flows from the tissues to the great vein at the base of the neck It is 
earned m lymphatic vessels which begin in the tissues as naked endothelial tubes 
How fluid gets into the lymphatic channels has been much debated It has been 
suggested that thej are actually pulled open when there is an mcreased amoimt of 
fluid in the tissues Lymphatic vessels differ from capillaries in the possession of 
valves and supportmg walls consisting of connective tissue cells The flow of lymph 
depends on muscular contraction respiration and gravity The lymph enters the 
lymph glands by afferent lymphatic vessels and wi£in the node the lymph spreads 
out under the capsule m a space called the peripheral smus From there it seeps 
into the substance of the node along sinuses lined with leticulo endothehal cells 
All the intemodal streams flow together at the hdum of the lymph gland to join the 
efferent lymphatic vessels Thus the fluid from the tissues is presumably filtered m 
Its passage tnrough the lymph gland There are many folhcles m the node and it is 
claimed mat the large pale cells at the centre of each follicle constitute the “ germinal 
centre * m which new lymphocytes are formed It is possible that they also have a 
reticulo endothehal function 

The thymus gland is also double m structure, the larger cortical part bemg chiefly 
composed of ordinary lymphoid tissue whde the smaller medulla (Hassall s corpuscles) 
IS epithelial in origin 


DISEASES OF THE THORACIC DUCT 

Apart from obstruction of the duct by tumours usually malignant, either within 
or pressing on the duct, and less often by tuberculosis, aneurysm and lymphadenoma, 
lesions in this situation are rare and are very difficult of recognition during hfe 
Obstruction results in chylous pleural effusion and (or) chylous asates Since chyh 
form asates may occur wthout obstruction to ^e thoraac duct, as m tuberculous 
peritonitis peritoneal carcmomatosis and even in arrhosis of the hver, the presence 
of a milky pleural effusion is better evidence of a thoraac duct lesion than is a milky 
asates But even here the diagnosis is by no means certain on this fact alone Chyl 
uria, With chjlous cedema of tne genitals and lower extremities, if occurring with one 
or both of the above do«, however, make diagnosis of obstruction to the thoraac 
duct almost certain 


DISEASES OF THE LYMPHATIC VESSELS AND GLANDS 
LYMPiiANcrns — Acute or chronic inflammation of the lymphatic channels 13 
commonly found m mfcctions, and m acute lymphangitis there arc reddish lines in 
the skm They often reveal the site of the infection and there is soon an associated 
enlargement and tenderness of the regional lymph nodes Alway’S an indication for 
787 
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prompt treatment lymphangitis is particularly senous m limbs where the blood supply 
IS impaired Chrome lymphangitis is usually tuberculous in ongm 
Treatment —Active treatment with anubiotics is urgently indicated 
Acute Local Lymphadenitis is generally associated with acute 
13 due to the same causes — acute septic inflammation of the skin or i „^{]j 

in the region drained by the affected lymphatics The and 

the fauces are those most often involved for obt lous reasons The , jp 
swollen nodes may suppurate, in which case the inflammation spreads I 8 
pen adenitis and im oh ement of the skin , te infec 

Acute Generalised Lymphadenitis —This occurs in almost all the 
tious diseases but is particularly frequent and therefore of special . jgver 

ance in German measles measles, scarlet fever and diphtheria In glandu 
there is generalised lymphadenitis associated with mononucleosis i-ariablj 

Tuberculous Lymphadenitis — Lymphatic channels and glands are m 
involved m tuberculosis and in primary tuberculous infection it w the ^ j 5 
and mesenteric elands which are affected Involvement of the cervical g 
conuTvon pacticuLarly m children, m some cases the tonsils arc 
therefore should be carefully examined The cervical glands may be invaded 
or both sides of the neck Pam is not a feature The condition may regre ^ 
medical treatment but often the glands become matted together and caseation o 
In order to prevent the formation of a chronic sinus the caseous material sW 


caseous elands have been evacuated «n 3 i 

For the treatment of intra thoraac and abdominal tuberculosis see pp , or 
Local tuberculous enlargement of the lymph glands m the axid® or 
generalised enlargement, are so rare that other diseases should always be suspecw 


LYMPHCEDEMA 

Obstruction of lymphatic drainage by external pressure or low grade 
may lead to cedema of the extremities In the tropics filanasis is a common ca 
see p 327 Obstruction is commonest m the lower limbs 

Lympheedema is also found without evidence of inflammation or 
may be due to an abnormality of the lymphatic channels It can occur at ^ 
and disappear later Milroys disease is the familial type At first the Lb 

on pressure but later the tissues compress with difficulty and elevation of the » 
does not relieve the swelling Though painless the deformity is distressing to 
patient ^ 

Treatment — It is unfortunate that the majority of cases of lymphcedenia o 
in the female sex because elastic stockings provide the simplest and best treatni 
in the early stages of the condition Rest and frequent elevation of the hmbs is ^ 
necessary These measures should be employed early m order to postpone thickc" ^ 
of the tissues by fibrosis and later the liability to skm mfecuons When the cono‘“ 

IS caused by filanasis the treatment is of that condition (p 328) It is essentia' 
eradicate any infection in particular epidermophytosis 


NEOPLASTIC DISEASE 

Lymphatic node enlargement may be due to caranoma or sarcoma In 
the involvement is secondary and its situaUon and line of spread are often of 
importance in diagnosing the site of the primary growth Primary lymphosarco 
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HODGKIN’S DISEASE 

is dealt \Yith separately (p. 791). Rhabdomyosarcoma occasionally produces secondary 
growths in lymph nodes. , . , 

Enlargement of lymphatic glands, local or general, in Hodgkin s disease and chronic 
IjTnphatic leukemia, is discussed elsewhere. 

HODGKIN’S DISEASE 
Synonym. — Lymphadenoma. 

Definition. — A disease principally affecting the lymph nodes which become 
enlarged, remain discrete and of rubbery consistence. The enlargement is not associ- 
ated with pain. Commencing in one group of lymphatic glands it spreads to others 
and also to the lymphoid tissues of the spleen, liver and other organs. Rarely is there 
softening or necrosis of the enlarged lymph glands and the capsule remains intact. 

.Etiology. — This is unknown. Most observers favour a neoplastic cause, though 
many of the features in the histological picture could be explained by an infective 
process. 

It is important to recognise that the disease may occur at any age but its incidence 
is highest between the ages of 10 and SO. Seventy per cent, of the cases are males. 
There is no proof of hereditary tendency though occasionally cases are seen in two 
or more members of one family. It may coexist Avith tuberculosis and occasionally 
appears to follow an infective process of a pyogenic or spirochatal nature, though 
there is no proof at the moment that this is anydiing other than coincidentiil. 

Pathology. — The disease process may involve isolated groups of lymph nodes in 
different regions of the body and when this happens the enlarged nodes tend to remain 
discrete, have a rubbery consistence on palpation and on section show yellow strands 
passing in from the intact capsule with whitish tissue between them. Areas of necrosis 
arc unusual. Less commonly, at the onset of the illness the process may be wide- 
spread, involving in particular abdominal and intrathoradc lymph glands. Very 
rarely cases have been reported which would appear to be Hodgkin’s disease where 
the spleen alone has been involved. 

From post-mortem examinations it is clear that the retroperitoneal and para- 
aortic Ij-mph nodes are the most frequent primary sites of the disease. This is an im- 
portant finding and it contrasts sharply with the clinical observation that the cervical 
nodes are the primarj' site in a large percentage of cases. The difficulty of recognising 
involvement of the deeper nodes during life should make the physician very cautious 
in concluding that the disease is confined to comparatively locmised superficial nodes. 
It is important in doing biopsy studies that a lymph node of the axilla or the neck 
should be used. Ingmnal glands are frequently the site of secondary infection. 

Microscopic examination reveals a great proliferation of the reticulo-endothelial 
cells, hjperpiasia of the Ij-mphoid cells and a mixture of plasma cells and eosinophil 
leucocytes. Certain endothelial cells which have been termed Reed-Stemberg cells 
are 12 to 40 microns in diameter, their shape is irregular and their cytoplasmic pro- 
cesses frequently extend to neighbouring cells. The nucleus in its most characteristic 
form is lobulated or multilobed and a nucleolar mass is present. The nature of these 
cells is obscure but it is their presence together with eosinophil cells which constitutes 
the most characteristic feature of the lymphadenomalous lesion. The spleen is in- 
volved in the disease process but great enlargement is unusual. The organ is firm. 
It preserves its natural contours, and the surface may be slightly irregular or finely 
nodular. The liver is frequently involved. 

Apart from the generalised lymphadenoma, almost every' oigan of the body with 
the exception of the central nervous sy'Stem proper may be affected. 

Symptoms. — In a great majority of cases the first symptom is painless enlarge- 
ment of the lymph nodes in the cervical region. They may be situated in the anterior 
or posterior triangles or under the stemo-mastoid. Occasionally’ enlarged glands are 
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first noted after an acute upper respiratory infection. This may 
and delay in diagnosis but persistent masses of glands m the neck after 
must be regarded with suspicion, particularly if the posterior triangle or th s p ^ 
clavicular region is involved. Full investigation is often delayed because tnc p 
does not feel ill and at this stage there may be no clinical evidence ot ois^ 
where. Pain, usually in the abdomen or back, or enlarged axillary lympn . ^ 
less common presenting features. Weeks or months may elapse before any 
symptoms appear. ^ ^AnoMlised 

There is an acute type of the disease which may be associated with 8 
superficial lymph node involvement or the deep lymph nodes may be pnnap 
primarily involved. The clinical state may simulate an acute infection such a 
tuberculosis. The most difficult cases to diagnose are those of primary mvo 
of the intra-abdominal lymph glands alone. ^ rase— th* 

Course. — ^Two groups of symptoms develop in the more insidious 
general symptoms of the disease and those referable to pressure and j^ost 

fymphadenomatous masses in diiFerent oi^ns and tissues of the bo^. f 
prominent symptom is generalised weakness and if the mediastinal glands are inv 
or the patient be anxmic, breathlessness on exertion may also be a feature, 
weight, pyrexia and pruritus which may be intractable, arc common- Th» 
of the disease which is frequently seen on first admission to hospital, and the ^ 
condition may simulate tuberculosis. The pyrexia may have a characteristic 
character, and its recognition is of great importance in diagnosis. It ^ ® 
commonly missed, oarticularly in domiciliarv Dractice. Sometimes the fever touo 


prog^ssing cases with widespread involvement a continuous type oYpyrnia may “j 
present, making it necessary to differentiate the condition from the enteric group 
diseases. 

Because of the widespread nature of the disease a multitude of local symp° ' 
and signs may be pr«ent. For example, mediastinal pressure may cause a distres £ 
dyspncca and cyanosis, laryngeal palsy may be present and if bilateral may nst:cssi , 
tracheotomy. Enlargement of the hilar glands and invasion of the 
tissues may produce collapse of the lungs, pleural effusions or lung abscess. 
in the liver may cause obstructive jaundice and ascites. In the later stages oI . 
disease the bones may be extensively involved. Paraplegia haa occurred as the res 
of involvement of the meninges, _ . 

The Peripheral Blood Picture.— T hough there is a marked deviation tr® 
normal in cellular elements of the blood, there are no special features to help m , 
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m some cases xt is obiriously due to involvement of the bone marrow but *bis i® . 
invariably so; hypersplenism, see p. 781, may be the cause. In rare cases there 

«^vpr» Viwnnlvti^. mixnia To tliMC 
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m the white cell count may occur m a short period of time without apparent ca^ 
Persistent leucocytosis is extremely frequent though a persistent leucopenia i^' 
occur. The most significant change in the differential white cell count is a ^ j, 
or absolute increase m the percentage of neutrophil polymorphonuclear c«P'./o 
10 to 15 per cent, of cases the absolute eosmophil count exceeds the upper h®" 
normal (400 per c.mm.). In spite of much that has been written on the ,nt 

of cosinophilta in the diagnosis of Hodglun’s disease, a very high eosinophil cou 
suggests that it should be reconsidered. Monocytes are frequently increased ^ 
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number. A normal blood sedimentation rate is usually found in patients in a chronic 
phase of the disease and a rising rate usually indicates Aat the condition is rapidly 
spreading. An exception to this rule is found when the liver is massively involved. 

Clinical Diagnosis. — Cases often present in one of three ways — patients %vith 
localised lymphadenopathy, those with generalised lymphadenopathy, and those with 
constitutional symptoms assodated with little or no enlargement of the superficial 
nodes. 


When confronted with localised lymphadenopathy, the condition has to be dis- 
tinguished from other neoplastic conditions such as lymphoma, lymphosarcoma, 
reticulum-cell sarcoma as well as from tuberculosis, infective mononudeosis, syphilis 
and leul^mia. The two -diseases which arc confused with Hodgkin’s disease most 
commonly are tuberculous adenitis and lymphosarcoma. Biopsy is the only sure 
means of establislung the diagnosis, and even then the tissue examined may not show 
the characteristic changes. 


^Vhen generalised lymphadenopathy is present the condition most commonly 
confused %vith the disease is leukamta. 


The febrile type, in which no superfidal lymph nodes are enlarged, presents great 
difficulty, and the diagnosis is arrived at prindpally by exclusion. Marrow biopsy 
is justifiable under these drcumstances. The diagnosis is sometimes not made untU 


necropsy. 

Treatment. — ^There is no spedfic treatment for the disease but there are a number 
of therapeutic measures which will alleviate symptoms if not prolong life. Whenever 
possible a biopsy should be performed prior to therapy and a detailed clinical and 
radiological examination carried out. 

Radiotherapy is the most valuable form of treatment available. Close collabora- 
rion betiveen the dtnidan and the radiotherapist is essential for the best results. The 
form of treatment, local or wide field therapy and the dosage and frequency of treat- 
ment have to be deeded in each cose. Usually the first course of therapy lasts 2 to 3 
weeks, treatment being given daily. The patient’s general health has to be carefully 
w’atched during therapy. Frequent blood examinations should be carried out to 
detect any signs of bone marrow depression. ” Nitrogen mustards ” should be 
reserved for cases where further irradiation is contraindicated or for the acute form 
of the disease. Apart from these measures treatment is symptomatic. 


LYMPHOSARCOMA 

Definition.. — LyTaphosaccoma 1% a VdgWy vnallgwawt twmowt composed of matuTe 
or immature lympho<^cs. Neighbouring structures are invaded at an early stage 
in the disease. Widespread metastases are uncommon except in those cases in which 
leukxmia develops. 

/Etiology. — This is unknown. 

Pathology. — ^The site of origin is usually in the cervical lymph glands, less 
commonly in the tonsil, mediastinal glands or the lymphoid tissue of the intestine. 
The tumour may vary greatly in appearance. Sometimes the outline of the lymph 
nodes is still recomisable, while in other tumours it is not. The colour of the tumour 
is white or pinkish and areas of necrosis arc not infrequent. The section has a homo- 
geneous appearance and_ histologically it is composed of mature lymphocytes or 
lymphoblasts.^ Neither giant cells nor multi-nucleated cells occur and the reticulum 
of the glands is not increased. 

The greatest difficulty in differential diagnosis is to disringuish lymphosarcoma, 
especially of the lymphoblastic type, from reticulum cell sarcoma. In reticulum cell 
sarcoma, the cytoplasm of the cells is rather more abundant, the nuclei are usually 
slightly laiger than those of an adult lymphocyte, and are irregular in shape. The 
rchculum is greatly increased, occurring m fine strands around groups of cells and 
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bet\^ een mdmdual cells In the later fetagea of both diseases distant metast^ ^ 
m the IjTiiph nodes the spleen which is not often enlarged and throughout ta 
Distant metastases are probabl} commoner in rcticulonrcoma 

In children l}mphanc leuk-cmia may be preceded by a local lesion v-iUi t 
acters of lymphosarcoma , iv Hifercct 

Symptoms — Initial symiptoms of lymphosarcoma arc rather stniangiy ; 

in the young and m the old The di'^case is oimmoncst m the firet two dea , 
m the elderly In childhood enlarged cervical lymph glands are m 

first The children are often pale and petechia may be present in 
fact these children are usually found to have an acute leubemia In adult ^ 
patients may remain well for quite a time and complain only of a mass m 
a sore throat or cough The peripheral blood picture shows nothing chara 
Tever is much less common in these adult cases , rtccjn 

Course — ^The disease progresses steadily to death In children this 
within a few months though in the elderly the patient may live for 3 or 4 ) .—jEt 
Treatment — Great alleviation in symptoms and marked temporary .ppjar 
m general health may result from radiotherapy Localised masses vnll 
with the greatest rapidity but the cases m which the most esUsfactory response 
are often those in whom relapse ts also rapid 

RETICULUM CELL SARCOMA 
Synonym —Lymphosarcoma reticulum cell ty pe 

Many still regard reticulum cell sarcoma as a variety of lymphosarcoma t 
are however many differences between the two types of neoplasm As meno ^ 
above a number of cases of lymphosarcoma arc accompanied by lymphatic leuJ^^ 
if Icukscmia occurs m relation to reticulum cell sarcoma jt is of monocytic type 
lum cell sarcoma of bone is also an important vanety of pnmaty bone tumour, 
lymphosarcoma of bone is never primary Whereas lymphosarcoma is 
early years of life reticulum cell sarojma occurs chiefly in the fifth sixth and se«^ 
decades Mhen it does occur under the age of 20 the disease is always a 
disease of bone 

Symptoms — ^The commonest initial symptom is pain which is often coos 
and IS resistant to radiotherapy It is most <x>mmon in the neck or in the 
Enlarged lymph nodes usually m the cervical region are frequent early in 
of the disease and they are occasionally painful In sharp contrast to 
disease these enlarged lymphatic glands are fixed to the underlying tissues 
to be stony hard rather than of rubbery consistence In reticulum cell 
neither the mediastinum nor the lungs are involved nearly so commonly as in 
disease or in lymphosarcoma The liver and spleen do not enlarge to tfae 
degree as in Hodgkin s disease Involvement of the pharynx is common in reticu 
cell sarcoma and rare in Hodgkin 6 disease ^ 

Course and Prognosis — Loss of weight and pain are the commonest 
of the course of the illness and both may be extreme Pronounced fever °° 
other hand unless due to sepsis is rare and the so called Pel Ebstem fever does p 
occur m this condition The disease progresses at very different rates and m 
cases surgical treatment and radiotherapy of the metastatic masses may p® ° * 
life for years In others the end comes rapidly 


Diagnosis — TJie clinical diagnosis of reticulum cell sarcoma cannot be 




j • ^ - __ sarcoma . /i^ip 

with certainty and a biopsy is necessary The disease may be indistinguishable 
Hodgkin’s disease on histological section 

Treatment —Radiotherapy offers the only hope of improvement. Respon*® 
therapy is not always so marked as m lymphosarcoma ^ 
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DISEASES OF THE CARDIO-VASCULAR SYSTEM 

GENERAL CONSIDERATIONS 

The function of the heart and blood \essels is to supply all tissues of the body 
with adequate ox}genated blood The cardiac output is the effective volume expelled 
by each ventncle in a mmute, and it vanes between 4 and 6 5 lit res per minute at 
rest with an average of 5 3 litres The output with" each beat averages between 
70 and 80 ml when tlve'heart rate is 72 per minute An increase in heart rate or 
an increase m stroke volume causes an increase m cardiac output Blood is ejected 
mto the grevt vessels agamst penpheral resistance thus crevtmg arterial pressure, 
and each separate ventncular sj’stole causes a pulse pressure wave The resistance 
offered m the syst emi c circulation is much higher than that in the pulmonary circula- 
tion , thus the artenal pressures differ in each arculation by a corresponding degree, 
although the output of the two ventncles is equal, the difference in the thickness 
of nght and left ventncles reflects the difference in resistance agamst which each 
worl^ 

The cardiac output varies greatly under ph)siological conditions, changes in 
venous return are largely responsible for significant dianges in cardne output, which 
are brought about by alterations in stroke volume and heart rate Cardiac output 
decreases with a change to the upnght position because of a fall m venous return, 
It increases with emotion and may increase fivefold or more on exercise in a warned 
athlete The artenal pressure remains relatively constant because these physiological 
vanations m cardiac output are balanced by reaprocal changes in the tone of the 
penphenl vascular system The cardio-vasouar system functions as a whole , changes 
in one vanable factor are offset by alterations in others and there is integntion of the 
whole sjstem through the autonomic nervous sjstem 

The heart beat is mitiated at the smo auncular node, from which the auncles 
re activated by the stimulus which passes over them in a cephalo caudal direction 

> the aunculo-ventncular node The auricles function as low-pressure receiving 
iiservoirs and tfiey augment ventneufar tiffing by contraction at the end of diastofe 

> stole of the right and left auncles is almost simultaneous, and the left functions 
t a slightl} higher pressure than the right The clinical manifestations of auncular 
ontraction are an “ a" wave m the jugular venous pulse, a soft auricular sound 
.hidi forms the early vibrations of the fast heart sound, and the “ P ” wave of the 
lectrocardiogram 

The cardiac stimulus passes through tlie junctional tissues of the aunculo- 
entncular node and is conducted to the ventndes by the nght and left branches 
if the bundle of His, and the Purkinje network The function of the ventndes is to 
5ject blood into the high-pressurc artenal systems In sj’stole the aunculo-ventncular 
ralves are dosed, and each ventncular chamber and its outflow tract to the aorta or 
pulmonary arterj behaves as a smooth continuum , after the peak pressure is reached 
rdaxvtion follows and the scmilunar'valves close, preventing the regurgitation of 
blood and thereby creating a diastolic artenal pressure The clmical manifestations 
of ventncular sj’stolc arc the artenal pulse wave, the ** c ” wave in the jugular venous 
pulbc, tlie lift of the apex beat, the first heart sound and the QRS complex on the 
electrocardiogram The second sound which occurs at the end of sj'stolc is normally 
split into two sounds from asjTichrDnoua dosure of the semilunar valves \^'hen the 
793 
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intraventricular pressure has fallen lo\\ enough for the aunculo^cntncular 
open, ventricular filling starts and it is completed by auricular 
formation and its conduction over the heart is further dcscnbed m tne sew 


arrhythmia (see p 819) * iie mm He O 

The normal basal systemic artenal pressure is between 100 to Ita .6 
systole and beU^een 60 to 90 mm Hg in diastole Considerably ”’8”, ^ 5 ^ 
may be recorded in normal subjects at a casual examination, but after rest ana 
ance the blood pressure falls The elasticity of the normal aorta damps 
systolic thrust so that as the aorta loses elasticity with increasmg age, sjstouc p ^ 
tend to nse The normal pulmonary artery blood pressure is betn an , - 

Hg in systole and between 6 and 10 mm Hg for the diastolic level The P ^ 
capillary pressure may be obtained by passing a cardiac catheter into ^ 
the pulmonary artery to the point of blodmge, and in this w edged position jjfj 

and pulse wave forms appear to be a direct reflection of the dynamics ot 
auncle , rzvBo' 

Symptoms in Heart Disease — There are relatively few symptoms oi ^ 
vascular disease but it is most important to obtam a detailed account or 
most cases this necessitates a searching enquiry by direct questions, 
which can only be interpreted with a Imowledge of the patient's emotional sta 
level of intelligence flfyspnaa on effort is the first and roost 
cardiac failure It is due to dimimshcd vital capaaty, congestion of the P'^ 
vascular bed and reflexes arising therein which abbreviate the depth of 
and increase its rate Djspncca may be due to primary lung disease or obesiv* . ^ 
a carefully taken history isill often reveal a subtle but significant change when ca 
dyspnea is superimposed on dyspnaa due to these other factors Respiratory 
toms associated with psychoneurosis, such as sighing and tachypncea, ar® 
distinguished from those due to orgaiuc disease •Pmn m heart disease is 
to cardiac ischamua, pericarditis or psychoneurosis The tjrpc of pain, its 
radiation, provoking and relieving factors and natural history must be 
a diagnos ^ and full assessment can be made % Palpitation is an awareness of tne 
beating due to an increase of rate, force or an arrhythmia. It is a frequent sy^ 
of neurotic ill health, but is common m heart disease and thyrotoxicosis • 
and weakness are often symptoms of neurosis, but ma y also be due to a lo^ ^cote 
output from chronic valvular disease >1 Syncope is loss of consciousness due to 
systemic arterial hypotension An adequate history usually distmguishes 
from unconsciousness due to primary cerebral causes Simple fainting » 
syncope which, like other symptoms of cardiac disease, may be associated ^ 
psychoneuros^ Gxddineu is the term used by paUents to mean various 
such as vertigo, a sensation of dimmed wsion, a pressure on the bead, general vr^ 
ness or even local weakness m the legs This symptom thus always requires care 
analysis with particular reference to near syncopal reacuons and true vertigo a 
Physical Examination in Heart Disease.— Examination should include a ^ 

inspection of the patient, a detailed exammation of the cardio-vascular 
of any other systems mdicated Appearance and demeanour may reteal anxJ«V 
depression , other signs such as dyspnaa, wheezmess, cyanosis, obesity, nialnutno 
pallor, icterus and goitre may be observed whilst obtaining the history The 
and skin should be inspected, structural abnormaUues of the hands may be a**®*^,, 
with congemtal heart disease , coldness, pallor and blotchy cyanosis indica« p, 
pheral vascular constnction, whdst hot, moist hands with pulsaUon of digital 
may indicate anxiety or a sute of high cardac output hypendrosis is also a 
of the rheumaUc state, when a diffuse swellmg of digital jomts and nodules 
found Inspection of the nails may show such important signs as clubbing, 
pallor, capillary pulsation koilonychia or splinter hemorrhages Changes m tex^j 
of the skin are important pointers to disturbed water balance, endoennopathy ^ 
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collagen diseases Skm rashes are obnoasly important and are often related to pret ions 
medication 

ExAi^nNATlON OF THE Cardio \ascular System — Artcnal and ^ enous puls» 
should be examined first, then the peripheral signs of heart failure should be sought 
and the exammaUon is completed with inspecuon and palpation of the pnecordium 
and auscultation of the heart The venous pulse should be exammed mth the subject 
recimmg at approximately 45® , m normal subjects it appears just above the clavicles 
in ^is position The upper Iirmt of a normal pulse wave is 3 cm abo\e the sternal 
angle Normally there are three positi\e waxes a sharp “ a ” wave due to auricular 
sx’stole , a small “ c ” wave due to ventricular sj'Stole and largely transmitted from 
the adjacent carotid , and at the height of auncular filling a blunt “ \ ” wave whose 
apex just precedes the opemng of the aunculo-ventncular valves, signified by a 
steep trough m the venous pulse The venous pressure may be gener^y elevated 
m heart fadure, pericardial tamponade, constrictive pencarditis and mediastinal 
obstruction, or mdividual waves may be augmented, diminished or absent The 
jugular venous pulse is distmguished from the carotid arterial pulse by the follow- 
mg features (1) triple waxe form, (2) the diffuse undulating nature of the pulse 
which IS seen over a relatixely laige area, (3) an upper level of pulsation (which, 
howexer, may not be seen when the venous pressure is xery high), (4) xanation of 
the lex el of pressure with respiration and an mcrease in the distinctiveness of the 
separate xvavcs xxnth inspiration, (5) elervation of the level of the venous pulse m the 
neck by hepauc pressure, and (6) obstruction of the venous pulse by relatixely gentle 
pressure at the root of the necL The auncular “ a ” waves have a sharp, flicking ” 
tonn and are prcsystoUc in time They are augmented in conditions which cause 
auncular systolic hj’perteasion and thus are largest in tncuspid stenosis and when 
auncular sj'stole is obstructed by closed aunculo ventncular x’alxes, as m the occa- 
sional coincidence of auncular and ventncular systole m heart block, “ a” waxes 
are also augmented in conditions of nght ventncular hypertension such as pulmonary 
stenosis and pulmonary hjpertension Large fused “cv” waves coinading with 
ventricular sj’stole, having a large pulse volume, appcanng to nse rather slowly and 
followed by a diastolic collapse, are charactenstic of tncuspid incompetence and may 
be confused with a Comgan pulse m the carotid artenes 

The arterial pulse is traditionally examined at the wnst, but both radial pulses 
and the brachial vessels should be palpated and where there is any difference m these 
pulses, or if hypertension is present, the subclavian, carotid and femoral pulses should 
also be felt Ihe pulse pressure and xoKune detemime the size of the pulse, the 
level of the blood pressure is difficult to determine without a sphygmomanometer, 
although a rough estimate may be made by compressing the brachid arteiy wnth the 
thumb whilst me Angers of the nght hand are used to detect the point of obliteration 
Pulse volume is mcreased when the stroke output is mcreased in high cardiac output 
states, m aortic mcompetence, and, to a lesser degree, m mitral mcompetence The 
pulse appears full and boundmg and often pulsation can be felt as far as the digital 
artenes , the hands are warm and often moist The pulse is dimini shed m low 
cardiac output states and when there are obstructixe lesions such as aortic stenosis 
and mitral stenosis Aortic valve disease causes a change m the pulse wave form 
apart from an alteration in its volume , aortic stenosis causes a notched and flattened 
wave — the anacrotic pulse, whilst aortic incompetence (and other causes of a rapid 
leak from the artenal sj'stem such as patent ductus artenosus or arteno venous 
aneurysm) causes a water hammer pulse. Combined aortic stenosis and aortic m- 
compctence produces a deeply notched pulse — the pulsus bisfenens An absent 
penpheral pulse ma) be due to verj low pulse pressures from an artenal obstruction 
(e g penpheral emtoUsm or coarctation of the aorta), but the diastolic pressure and 
the resting blood flow to the area concerned maj be within normal limits The 
stale of vessel walls is assessed by digital examination , the brachial vessels are always 
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thickened m established hypertension and further evidence of the state of the smaller 
vessels may be obtained by ophthalmic examination , 

Heart size and shape are most accurately determined by radiologiral metncw 
Percussion of the chest and palpation of the apex may be illusory, houcver tw 
position of the apex beat is a reliable guide to heart size when its displacement is not 
due to deformity of the thorax fibrosis of lung or pleural effusion and when apparent 
displacement is not due to great ovcractivity as in thyrotoxicosis Percussion of me 
prsecordium reveals relatively gross changes m size to nght or left, Md is belprin 
when the apex cannot be felt when emphysema is present, but many physicians noi 
regard evidence from percussion of the heart with suspicion 

Abnormal pulsations of the heart may be detected by observation and 
and are of great significance m diagnosis The hyperdynamic heart 
thyrotoxicosis and other high output states causes an increased pulsation of the whole 
prsecordium and apex In conditions with a left to nght shunt such as auncular 
septal defect the increased activity may become very great, affecting the whole prs 
cordium or it may be more or less confined to the intercostal spaces over the nght 
ventnclc and pulmonary artery Equally significant but much more difficult to 
appreciate is the quiet heart of a pericardial effusion myxeedema or 3 primary ° 
pathy In left ventricular hypertrophy the apex beat is strong and appears to he 
sustained but when ventricular dilatation develops the beat eventually loses its heaving 
quality Right ventricular hypertrophy is characterised by a systolic ^ 

m the parasternal region and prcecordium this is felt by placing fingers in the 
costal spaces or placing the flat hand along the parasternal region over the ngm 
ventricle and pulmonary artery sometimes it is best appreciated by plaang th 
fingers high in the epigastrium and directed towards the nght ventricle IR *^3^' 
ventricular hypertrophy th* apex beat n rather localised and is still formed bj tn 
left ventnclc which appears to tilt forward on the enlarged nght ventncle p 
of the nght ventncle merges into that of the pulmonary artery at the levi;! or tn 
third interspace The vibrations caused by heart sounds and murmurs can W 
palpated when of sufficient intensity and they are often superimposed on the puha 
tions desenbed above The tapping quality of the apex in mitral stenoais is due o 
left ventncular systole together with an appreciation of the loud and sharp fir^t 
sound In pulmonary hypertension the diastolic shock of valve closure may be *c 
as well as the systolic thrust of the tense pulmonary artery 

Heart sounds and murmurs are vibrations set up by the main events in the cardiac 
cycle and are essentially recognised by auscultation but when of sufficient mtcnsiw 
they may be appreciated by palpation Heart sounds and murmurs may be recorded 
by phonocardiography (sec below) Technique of auscultation The stethoscope sbouw 
have well fitting earpieces and moderately thick tubing between 10 and 15 m long 
chest pieces are of tv o types bell and diaphragm and available m a combined fon^ 
the bell end is better for low pitched sounds and murmurs the diaphragm for higf* 
pitched ones On auscultation it is essential to listen to one sound or murmur a 
a time and with practice the other sounds and murmurs may be acuvely excluded 
The ear is more sensitive to higher frequencies than to the lower ones — low frequency 
vibrations must be of much greater intensity to bnng them within the range o 
audibility Heart sounds The timing pitch intensity and site of maximal uitensi^ 
should be noted for all sounds The first heart sound is due to ventncular sj-sWi 
and the closure of aunculo ventneubr valves It is best heard m the mitral area an 
is preceded by a soft sound due to aunciibr systole It often appears to be split and 
soft when the P R interval is long and it is loud and short when the P R intert^ 
IS short, and when there is tachycardia it also becomes very loud in mitral 
Systole is normally silent and tenmnated by the second heart sounds which ate 
to the closure of the semilunar valves Although usually referred to as 
heart sound there are essentially two components aortic and pulmonary wh ch a 
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slightly asynchronous The second heart sounds are best heard in the second left 
intercostal space, where slight splitting, increased by inspiration, is physiological The 
aortic second sound is the first component, and, being louder, is wadely heard, and is 
the second heart sound at the mitr^ area The later component is pulmonary and 
IS softer It follows that augmentation of either component reflects a rise of pressure 
in the vessel concerned , conversely when the pressures are low, valve closure is 
delayed and less violent, tern pulmonary stenosis P2 is significantly late and soft 
Asynchronous contraction of the ventricles due to bundle branch block leads to wide 
separation of the second heart sounds which is proportional to the degree of delay 
of systole in the affected ventricle The third heart sound is the most important 
additional heart sound It is assoaated with ventricular filling and occurs in early 
diastole It is a low-pitched, soft thud, best heard at the mitral area (except in the 
case of right ventncular failure) and with light pressure of the bell-ended stethoscope. 
It IS physiological m the young, its incidence diminishes up to the age of 40, and 
thereafter it is pathological , it occurs in all forms of heart failure, and when the 
heart rate is normal or slow it produces a protodiastolic gallop rhythm (triple 
rhythm) The third sound may become the loudest of the heart sounds in heart 
failure and when the heart rate is increased there is summation of the third heart 
sound and the next auricular sound, produang a presystohe gallop rhythm In 
constrictive pericarditis the third heart sound is shortened and sharpened and occurs 
rather earher in diastole than is usual, this may be due to the very high venous 
pressure and restriction of ventricular filling by the pencardium In mitral stenosis 
rapid ventricular filling is prevented by the mitral obstruction so that a third sound 
IS not heard , however, m pure mitral incompetence there is a free and augmented 
flow to the ventricle so that a third heart sound is usual An additional sound, the 
opening snap, is heard in mitral stenosis It is due to the diastolic opening move- 
ment of thickened inelastic mitral valves, but it disappears when such valves are 
completely rigid and calcified It is short and sharp and best heard above and inside 
the apex Added sounds in systole ire not uncommon , their significance is not 
well understood but it appears that most are innocent It has recently been shown, 
however, that a short sharp sound m early systole is assoaated with ejection when 
the great vessels are dilated beyond the semilunar valves 

Murmurs arc due to a more prolonged senes of vibrations than sounds The 
timing, duration, pitch, intensity, variations with posture and respiration, site of 
maximal intensity and radiation should be observed in all murmurs Systolic murmurs 
It IS customary to classify systolic murmurs m the first instance as either innocent 
or organic The distinction has been largely based on loudness, but it is doubtful 
whetiier this is justifiable, since most loud organic systolic murmurs presumably 
start as soft ones , duration and quality are probably more important Many systolic 
murmurs are related to deformities of the chest or very minor abnormalities in the 
heart, and as such they are of entirely benign significance but not nccessanly innocent 
th® sense that there is no structural or nxmodynamic cause for their existence 
Man^ children have a soft, mid systolic, parasternal murmur, especially when 
there is tachycardia — this is of no significance and maj disappear in adult life Soft, 
mid sjstolic murmurs m the parasternal region and oier the pulmonary artery are 
not uncommon m adults , some are due to an increased blood flow into the great 
vessels, c g m pregnancy, thj rotoxicosis and nuncular sepul defect, and others are 
assoaated with sternal depression or kyphoscoliosis A soft, mid systolic murmur 
may occur m the parasternal region without evidence of an hyperdynamic arculation 
or heart disease, and these often dimmish greatly with a cliange from a reclining to 
an upright posture and are regarded as mnocent. The systolic murmurs of aortic 
stenosis, aortic sclerosis and pulmonary stenosis arc also of maximal intensity in 
mid-sj stole — those arising in the aortic vaUe arc best heard in the second right 
intercostal space and radiate to the neck and downwards towards the apex, those 
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arising m the pulmonary outflow trac are best heard in the third left intercostal 
space and radiate upwards to the left, and downwards The systolic murmurs due 
to regurgitation from the ventricles, te mitral and tncuspid incompetence and 
ventncular septal defect, tend to be heard throughout systole (pan systolic) In the 
case of mitral incompetence the murmur may te so loud and long at the apex tmt 
the second heart sound cannot be distinguished there, and it tends to radiate towards 
the left axilla In tncuspid incompetence the murmur is not usually as loud as in 
mitral incompetence, it is heard best at the lower end of the sternum and vanes 
with respiration 

Diastolic murmurs — All indicate heart disease Incompetence of the aortic or 
pulmonary valves is shovvn by an early diastolic murmur which is high pitched 
and diminuendo, starUng immediately after the second heart sound and often loudest 
m the third or fourth left intercostal spaces These murmurs are best heard when 
the patient is in an uptight position witn the breath held in expiration A diaphragm 
chest piece is superior to the bell for the detection of soft, early diastolic murmurs 
The murmur of mitral stenosis is of much lower pitch and its onset is delayed well 
after the second sound , it is heard best at the apex and aptly desenbed as a rumble 
The presystohe murmur, or more accurately the auricular sjstolic murmur, follows 
the rmd diastolic murmur of mitral stenosis , it is short and brisk, and its crescendo 
rises to the first heart sound Mid diastolic murmurs also occur m conditions assoa 
ated with an increased flow through the aunculo ventricular valves, e g auricular septal 
defect, ventncular septal defect and patent ductus arteriosus Mid diastobc murmurs 
are best heard where the patient is reclining and half turned over to the left side, 
and by using light pressure over the apex with a bell end piece to the stethoscope 
Continuous murmurs occur when the pressure on one side of a vascular fistula is higher 
than that on the other throughout the cardiac cycle A continuous rvshiog noise 
IS produced usually loudest in systole Murmurs are often desenbed m such terms 
as “blowing’, “musical’, “harsh”, ‘ machinery”, “seagull’, etc There 
little place for such inaccurate and unsatisfactory adjectives if murmurs are desenbed 
m terms of loudness pitch, duration and site of maximum intensity Phanocariuy' 
graphy is a graphic method of registration of heart soimds and murmurs By means 
of sensitive microphones, valve amplifiers and multiple galvanometers, synchronous 
records from various sites on the prsecordium maj be made and the characteristics 
of human hearing with the stethoscope may be represented By this means per- 
manent records of auscultatory findings at particular times m the natural histoiy oj 
the disease may be made heart sounds may be accurately limed and identified and 
the speaal features of various murmurs may be deterrmned At present the methods 
do not lend themsehes to routine use for considerable technical skill and care is 
required, and quiet undisturbed conditions arc necessary in order to obtain useful 
records 

Electrocardiography — When heart muscle contracts the polarised state which 
exists between the cell membrane and its cytoplasm is disturbed and total di^l^^ 
isation follows , recovery is assoaated with repolansation These phases of w^uc 
reorientation are accompanied by minute potential changes which arc conducted m 
the surrounding medium At maxunal activity and at complete rest there is tio 
change and no current flow’s The heart is thus the source of clectni^ charges 
which are conducted through the surroundmg medium in all dirccuons to the body 
surface, and an electrocardiogram « the graphic registration of the surface potent^ 
changes by means of a galvanometer Sm« the heart is completely surrounded by 
a varying elcctncal field it follows that the potential changes may be registered at 
any point on the body surface and at such points (or lead positions) the electrical 
changes represent the resultant electnca! forces in the axis of the electrode 

In practice the electrocardiographic lead connections between the body aod the 
galvanometer are of two types (1) BipoJarvih.en two electrodes are placed on different 
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points of the surface and the resultant potential differences existing between them are 
recorded ThestandardleadsofEmthovenarebipolarandobtainedb) connecting the 
left arm and nght arm to form lead I, the nght arm and left leg to form lead II, and 
the left leg and left arm for lead III The apices of the hypothetical Einthoven tnangle 
are formed by connections from the left arm, nght arm and left leg, and the heart is 
oinsidered to be lymg m the centre and equidistant from each apex of the triangle 
Bipolar chest leads are formed by connecting an exploring chest electrode and the 
nght arm (CR leads) (2) Untpalar leads are formed by recording betueen an explor- 
ing dectrode and an indifferent electrode ■which is formed by joimng together three 
iimh leads, each through 5,000 ohm resistances (^Vllson) The exploring electrode 
may be used to record and measure the \oltages from anj point on the surface (V 
leads) 

The honzontal components of the heart’s electneal field are explored antenorly 
by means of chest electrodes (either V or CR) at the followmg stations, which are 
conventionally designated 1 to 7 fCV or CR) 1 and 2 are at the level of the fourth 
intercostal space on the nght and left sides of the sternum, 4 is at the lev el of the fifth 
left intercostal space in the mid clav icular Ime, and 3 is half-way between 2 and 4 
Numbers 5, 6 and 7 are also m the fifth left intercostal space m the antenor, mid and 
postenor axillary Unes CR leads show slightly greater voltages than V chest leads 
and when recordmg from the routme stations Cj to C^ the differences are insignificant 
The components of the central electneal field m the frontal plane are recorded in 
Emthoven’s standard leads and by means of the unipolar limb leads VR, Yh and VF, 
refemng to the nght arm, left arm and left foot connections of the exploring electrode 
The normal electrocardiogram consists of a senes of waves arising from an iso- 
electnc baseline and assoaated ■with each heart beat By convention positivnty is 
recorded above and negativity below the baseline The P wave is caused by activa 
tion of the auncles and is the first wane It is upnght m standard leads and in left 
sided chest leads, but it is negative in VR and often inv erted m Vj The duration 
of the P w’ave is usually 0 10 second or less and its amplitude vanes from 0 to 2 5 mm 
P waves are followed by a small recovery wave (auncular T wave), but this is not 
usually recognisable m the ensuing isoelectnc part of the PR mterval The PR 
mterval represents the time taken bj an impulse from the smus node to reach the 
ventncles, it is measured from the begmmng of the P wave to the begmnmg of the 
ventncular complex and vanes normally from 0 12 second to 0 21 second 

The QRS complex is the second and major senes of deflections of the electro 
cardiogram and « due to veutnculat acuvation Q refers tn any initially negative 
vrave R waves are positive "waves and S waves are negative waves following positive 
deflections L.eft ventncular activity dominates ihe electneal field during uie phase 
of ventncular activation and its resultant positiie axis is directed downwards and to 
tlie left , the surface components of this field are thus posiUve over a w’lde area of 
the left chest and leads ti^en from this area are said to show left ventncular com- 
plexes It IS probable, however, that such deflections are the resultant effect of the 
electneal activity from the whole heart Donunant "left ventncular” complexes 
(qR pattern) maj be obtamed m anj one of tlic standard leads, but mostlj m lead I, 
and in left chest leads Vg, Vj and Vj Normallj there is a small initial Q wave in 
leads I, II, Vg and V,, it does not exceed 0 04 seconds m duration and is usually 
less than 2 mm R waves m “ good ” left ventncular leads exceed 5 mm and are 
usually more than 10 mm high The height of the R wave in the left chest leads 
added to the depth of the S wave in nght chest leads should not exceed 35 nun 
A short, bnef S wave follows the R wave m leads I and V, and this wave deepens 
and widens as nght sided lead stations are approached In nght-sided chest leads 
Yj to Vg, the ventncular complex is tisuall> of an RS fonn, me height of R wave 
being from 1 to 5 mm and the depth of the S wave from 5 to 15 mm m The 
R wav cs gradually increase across the chest to V. or V, and the S waves progressively 
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dimmish. The total duration of the QRS complex is usually 0 08 second and should 
not exceed 0 10 second . . , , n- 

The direction of the greatest clcctncal potential m the frontal plane may oe 
assessed from the direction of the mam deflecuons m the standard leads When the 
QRS IS mainly positive in lead I, and mainly negative in lead III there is left axis 
deviation, which indicates a rather honzontai position of the electrical axis ; this is 
found in thickset subjects with a high diaphragm, and often in patients with iclt 
ventncular hypertrophy When the mam QHS deflection in lead I is negative an 
in lead III is largely positive there is nght axis deviation, which is assoaated with 
the vertical heart of tall thin subjects, with emphysema and with nght ventncular 
hypertrophy . ^ ^ 

The QRS complex is followed by the S-T interval and T waves The S-T interval 
represents total activity of the myocardium and should thus be isoelectric *, usually 
there is a slight upward curving slope from the end of the S wave to the T wave, but 
general deviation of the S-T segment from the baseline of 1 mm or more is patho* 
logical, and smaller deviations than this may be significant when taken in conjunction 
with the clinical and other elecirocardiographic findings The T wave is associated 
ivith recovery of the myocardium It is normally upright in all standard leads but 
It may be inverted m lead III when the heart is horizontal, as m patients with obesity, 
and a high diaphragm , on deep inspiration, which moves the heart to a more vertical 
position, such negative T waves tend to become upright The T wave is also often 
negative in lead Vj, and m children the negativity of T waves from the nght chest 
may extend to the left as far as V* T waves are normally positive when the ven* 
tncular complex shoiw a left ventncular qR pattern Tiie Q*T interval indicates 
the total duration of ventncular excitation ana rcco\ery, it is normally an invene 
function of heart rate and vanes from 0 39 to 0 41 seconds at 70 beats per ttiwute 
The Q-T interval is prolonged by carditis and hypocalcsemia and shortened by 
digitalis The U wave is a small deflection which follows the T wave and w 
positive in left ventricular leads, where it is best seen 

The ahnomal eleetrocardtogram shows abnormalities of two different kinds Firstly* 
disorders of the sequence of auricular and ventricular contraction and the tunc 
relations between successive cycles may be shown — these are the arrhythmias— ana 
here the electrocardiogram confirms accurately abnormalities which may be deteetta 
by clinical examination The electrocardiogram in the cardiac arrhythmias is oe 
scribed in the section on this subject Secondly, a different type of information con 
ccmtng the quahtatue changes of individual QRS and T waves maj be show’n. 
such changes are due to alterations in the relative order m which different areas oi 
myocardium pass through stages of excitation and recovery, and the abnormalities 
referred to in this group are as«ociated with vanous clinical conditions but they ha''® 
no dirert clinical counterpart, e g there is no physical sign corresponding to a 
T wave Abnormalities of the P wave P waves become tall (up to 5 mm ) and sb^ 
in right auricular hypertrophy, and are best seen in leads II and III, and in Vj to V*. 
e g m congenital heart disease and pulmonary heart disease Pathological P w aves ^ 
to left auncular hypertophy are seen m mitral stenosis , they are notched and 
and the tivo peaks correspond to nght and left auricular activity respectively wbeu 
activation of the auricle starts at its caudal end the direction of activation is reversed, 
and P waves become inverted in lead III, VF and left chest leads, e g in nodal rhj't^ 
Abnormalities of the QRS-T complex —Left ventricular hypotrophy The bfS- 
electrocardiographic sign of left ventricular hypertrophy is an increased heigh*^ o 
left ventncular R waves At a further stage the duratwn of the QRS is slightly 
longed and the T waves in left ventncular leads become flattened ; in more extr«u 
degrees the ST segment is depressed below the isoelectric line and it merges lOW ^ 
inverted T wave Ultimately when ventncular muscle is greatly damaged, the voltage 
becomes lower, the duration longer and a left bundle branch block pattern with lU 
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Verted T waves may emerge. The changes of left ventricular preponderance are 
best seen in lead I, VL and left-sided chest leads. The tall R waves in I and deep 
S waves in III are due to left axis deviation w'hich is mostly present, but occasionally 
the electrical axis may be more vertical (especially in aortic stenosis) and then the 
QRS-T change of left ventricular preponderance are best seen in leads II, III and 
VF. Right ventricular hypertrophy. The normal preponderance of the left ventricle 
masla early right ventricular preponderance which is often difficult to detect wnthout 
additional leads taken from the nght side of the chest. The R waves of right pectoral 
leads are of increased amplitude and S waves tend to dimmish. The R w’aw from 
hypertrophy of the right ventricle tends to occur slightly after the normal initial 
R W’ave m Yi- so that a positive secondary R W'ave, producing a notched complex, 
appears in Vj to Vg and resembles the pattern of right bundle branch block. Right 
\entricular hypertrophy is reflected in Vg to V 7 by a deepening of normal S weaves 
and the standard leads generally show right axis deviation. In extreme degrees of 
right ventricular preponderance the R wave is not followed by an S wave in Vj to V 3 
and it exceeds the R wave in Vg to Vg and is followed by inversion of the T waves 
from Vj to Vj or V 4 . 

Bundle branch block (mtraventncular block) (see also p. 833). The essential • 
feature of the electrocardiogram of bundle branch block is an mcreased duration of 
the QRS time ; it is due to lesions of the intraventricular septum and also occurs 
as a transitory functional phenomenon in acute dilatation of the heart, e.g. in pul- 
monary embolism. Left bundle branch block is always associated with heart disease, 
whereas right bundle branch block may be innocent. In left bundle branch block the 
ventricular septum is stimulated from the right side, and activation of the left ventricle 
is delayed so that the normal initial Q wave of left ventricular leads (Vg to Vg) is 
replaced by a small R wave from the septum, which is followed by a delayed R wave 
due to activation of the left ventricular muscle. This is reflected in late wide S waves 
after an initial R wave in right chest leads. The S-T segment is usually depressed 
below the iso-electric line and the T wave is secondarily inverted m leads showing 
the left-sided pattern. In right bundle branch block the initial deflections of the QRS 
are normal since the septum is normally stimulated from the left side. Leads Vj to 
Vg show that the small initial R w’ave is followed by a second and taller R wave from 
the right ventricle. Vg to Vg show the normal qR pattern followed by a wide S wave 
which reflects delayed right ventricular activation. 

Myocardial injury. — Damage to the myocardium is sbowm in changes of the 
ventricular romplex of the electrocacdlogcam. The cause is mostly ischemia with, 
or without infarction, but inflammation, infiltration, intoxication and trauma may 
occasionally produce similar changes. The degree and e.xtent of damage may be 
assessed approximately from abnorniabtics of the T wave, S-T and QRS deflections 
and from the leads in which these changes are seen to occur. The T xcave may 
become flattened and inverted in left ventricular leads from ischsemia and other 
injurious processes. The change is non-specific and reversible. In coronary disease 
tlic T wave inversions tend to be sharp and form a symmetrical triangle below the 
iso-clectric fine. Inversion may be transient and produced only by effort in the first 
instance, or a spontaneous transient inversion may be the only evidence of a small 
restricted infarction- The S~T segment. Deviation of the S-T interval may represent 
more sev ere degrees of injurj' and, though reversible, recoi'erj’ may be slower than 
in the case of a fleeting T wav e inv ersion. Injury to ^e endocardial lav ers of muscle 
causes S-T depression in surface leads ** facing ” the lesion, whilst relatively super- 
ficial injury causes an S-T clevarion ; the former change is seen in severe^ attacks 
of angina pectoris and in coronary’ insufitciency and S-T elevation is seen in peri- 
carditis and in recent cardiac infarction. Leads recording from the opposite surface 
of the body to that which is adjacent to Ac underlying lesion show ivciprocal changes 
in the S-T deviation, though these are usually of slighter degree, e.g. in posterior 
26 
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cardiac mfarcuon ST elei-ation is se«i in lead III and VF, but pracordial leads 
frequenth show S-T depression The QRS deJlccUon PotenUal dianges are not 
produced by necrouc muscle so that an area of cardiac infarction does not contnbute 
to the R n-ate and in leads “faang” an area of mfarcuon large negati\e 
(pathological Q waves) appear and are the result of positive potentials arising m re- 
maimng normal muscle and directed awaj from the exploring electrode Patlioli^ical 
Q w’aves are of more than 0 04 second duration and usuallj more than 2 mm deep, 
they maj occupy the whole QRS time (QS waves) or be followed by an R 
The Q wave is a permanent abnormality but with time it maj become smaller smd 
the number of leads which show it maj become fewer Since few conditions other 
than infarction are responsible for local muscle death and replacement, it follows that 
the pathological Q wave is almost speabc for this condition 

In acute cardiac infarction S-T elevation is often the first abnormalitj , it soon 
regresses but may persist Q waves may appear wathm minutes or several hours 
after the onset of pain, but the T wave mvetsion often only becomes apparent as 
the S T segment subsides towards the iso electnc level This pattern of cardiac 
infarchon rs alwaj’S essentiallj the same, but Aese changes maj occur m my lead, 
depending on the site of the lesion in the heart and tlie position of the heart in the 
thorax 

The common sites of infarction may be recognised bj the following patterns 

1 Anterior cardtac -—Characteristic Q waves and T wave inversion 

are present m leads V, to V« with more or less distinctive changes in Icad^ 
I, vi. Vj and V, 

2 Posterior cardtac iB/archon — The deep Q waves and T inversion arc found 

m leads II, HI and VF Phvsioli^ical Q waves in lead III are not accom 
panied by changes in other leads and on deep breathmg normal Q wwves 
are diminished 

3 Lateral infarctton —The changes of infarction are found in leads I, and 

V, and may be combined with anterior or posterior patterns 

4 Septal infarcUon — Q waves are present m Vj, , and , (i e QS waves m these 

leads) and may be combined with either antenor or postenor patterns of 
infarction 

Radiology in Heart Disease— T hree important methods are used in radio 
logical diagnosis of heart disease, radioscopy (X ray screening) teleradiography 
(films taken at a tube distance of 6 ft or more) and angiocardio*gniphy Less fre- 
quently used methods arc electro kjmographj and roentgen kymography, bj means 
of which pulsations may be recorded, and tomography, which is a method of invesfi 
gating structures at vanous depths in the thorax 

The radiological silhouette of the mediasiinum shows the following structures 
from above downwards on the right border a soft straight line, the superior vena 
cava, joins the stenio clavicular joint to a gentle convexity due to the ascending aorta, 
at the lower end of which the hilar vessels protrude into the right lung shadow , below 
tins a larger convexity due to the nght aundc extends to the diaphragm below, where 
a soft straight line often mterrupts the sharp angle betw een the auricle and diaphragm 
and IS due to the inferior vena cava On the left border the aortic arch forms a 
smooth, scmiarcular knob (diameter from 2 to 4 cm ) just below the sterno clavicol**' 
joint , this meets a second and somewhat longer com exity— the pulmonarv arc due 
to the mam left branch of the pulmonatj arterj Below this the short, flattish seg 
ment of the left auncular appendage joins the bold sweep of the left ventricle whicli 
meets the shadow of the diaphrapi at a variable angle On radioscopy all of tliesc 
structures arc moving In sv-stoFc the left ventricle moves sharply inwards and so 
docs the nght border formed by the nght auricle whilst the pulmonary artery and 
aorta above move outwards Pulmoaaiy vessels form the hilar shadows and on 
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icreening slight pulsation is normally seen in the main branches. Films taken at a 
"ast exposure time are necessary to study the smaller lung vessels in detail a fine 
irborisation of vessels may be seen almost as far as the pleura. 

The oblique views provide further useful information. After screening in the 
intero-posterior position, the patient is rotated to the left so that the right chest is 
applied to the screen (the first or right oblique), the right arm is moved backward 
and the left forward ; these adjustments are made by the operator and, with experi- 
ence, a satisfactory view is soon obtained. In this view the anterior border of the 
mediastinal shadow comprises the aorta (the circumference of the arch may be seen) 
and a gentle curve due to the pulmonary artery, the upper part of the right ventricle, 
and the border of the left ventricle below. The posterior border may be outlined 
by a barium swallow and comprises : aorta, a lighter region due to the left main 
bronchus, and below this a slight gentle curve due to the left auricle, and a variable 
mall part of the right auricle followed by a short, straight line due to the inferior 
'ena cava. The second oblique or left oblique position is obtained by rotating the 
latient so that the left shoulder and chest are pressed to the screen ; the arms are 
noved again to give a dear view. The anterior border is formed of two bold con- 
.'exities, that above being due to the ascending aorta and that below due to the right 
mricular appendage and the right ventride. The ascending aorta may be followed 
in a continuous backward curve over the arch to the descending aorta behind. Below 
the arch of the aorta a second arch, due to tl\e pulmonary artery and its left main 
branch, extends from the base of the heart shadow to intersect the shadow of the 
descending aorta. Below this there is a large backward convexity due to left auricle 
above and left ventride below— -the latter extends backwards to reach the line of the 
descending aorta, and when the patient takes a deep breath the ventricle is separated 
from the anterior line of the dorsal spine by a short space. The point of intersection 
of the ventricle with diaphragm below is near the interventricular sulcus. In the 
frontal view the aortic valve lies almost in the centre of the heart shadow and slightly 
to the left of the mid line, whilst the mitral valve lies somewhat low'er and slightly 
farther to the left. During radioscopic examination it is most important to view the 
w’holc chest, noting any deformity of the thoracic cage which may influence an assess- 
ment of heart size through displacement of the heart within the thorax. 

The apparent size and shape of the heart vary greatly in normal individuals. 
DeformiUcs of the thorax such as funnel depression of the sternum and kyphoscoliosis 
often produw gross deviations (usually to the left) which may be mistaken for enlarge- 

oi confiVuoTi. 

Minor degrees ot apparent enlargement may be found when there is bradycardia, in 
obese subjects when the diaphragm is high and the heart tends to be horizontal, 
and when there is epicardial fat seen as a soft triangular shaped shadow beyond the 
true apex. Very small hearts arc seen in long lean individuals and as a result of 
wasting disease, 

Hadiolocy of the Abnormal Heart. — ^Inv’estigation of cardio-vascular disease 
ly radiology is largely concerned with the assessment of enlargement of the whole 
icart or its separate chambers and with changes in the vascular shadows of the lungs. 
■^ulmotiary vessels. Gross changes in the lev'cl of blood flow to the lungs are recog- 
^‘sablc by radiology'. Small, quiet branches of the pulmonary artery and generally 
ight lung fields indicate a diminished blood flow (i.c. oligxmia); large, puls.ating 
branclics and_ a generally increased ©parity of the lungs due to increased vascular 
tiurUnp indicate an increased blood flow (i.e. plethora or pleonaania). Congestion 
of the lungs from heart failure is more common than plethora, the hilar regions are 
dense, the separate vessels become indistinct due to interstitial cedema, and the general 
increase of density extends for a varying tUstance into the lung fields and tlic vessels 
do not pulsate vigorously as in pulmonary plethora. Prominent interlobar fissures 
and effusions of varying sizes are also found in assoriation with congestion. 
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The pubno'iary arlery —'enlargement of the mam pulmonary nrtery shows as a 
bulge on the left border m the anicnor victv and as a large oval opacity below the 
aortic arch m the left oblique view An enlarged mam pulmonary artery may be 
associated with either plethora or oligiemia of the lung fields In the young, m 
subjects with a vertical narrow heart, and in deformities of the thoracic cage with 
rotation of the heart, a normal pulmonary artery may appear enlarged 

The aorta — Dilatation of the aorta due to syphilitic aortitis may be diffuse, or local 
and aneurysmal {sec also p 858) In the anterior view, enlargements of the aorta 
cause a widening of the supenor mediastinum from bulging of the ascending 
on the right or dilatation of the arch and descending aorta on the left side A 
widening or localised bulging of the mediastinal shadow may be produced by unfolding 
of the aorta m hypertension, tortuosity of the aorta from degenerative changes and 
by mediastinal tumours Calafication in the wall of the aorta is often helpful in the 
diagnosis of these conditions A banum swallow outlines the posterior border oi 
the arch and is an aid to assessment of its diameter Irregularities of the descending 
aorta may also be outlined by deviation of the barium-filled tesophagus Locali^d 
pulsation, though not expansile, is sometimes transmitted to tumours ; on the other 
hand, an aortic aneurjsm when filled with clot may show no pulsation Excessne 
pulsation of the whole aorta is usually due to aortic incompetence, but naay be due 
to a hich cardiac output When due r^ard is paid to the appearance in all views, it 
IS usually possible to distinguish syphilitic dilatation from other conditions, but ^hcn 
doubt remains, angiocardiography can show clearly the course of the aorta add the 
calibre of its lumen Coarctation of the aorta may be recognised by the absence ol 
a normal aortic knueWe, rib notching and enlargement of the ventricle Here also 
angiocardiography is necessary if accurate anatomical details are required 

The minehi —The enlarged tight auncle bulges from the lower half of the cacmac 
shadow into the right lung field and meets the diaphragm at a vanable angle 
tight auricle is often greatly enlarged in congestive heart failure, especially 
there is tricuspid incompetence , « is usually associated with enlargement of o‘hcr 
chambers but u is selectively enlarged m organic tricuspid valve disease An enlarge 
left aunclc also bulges on the right border, but at a higher level than the nght auricle, 
and when both arc enlarged the nght border of the heart below the aorta is fonnea 
by two graceful, intersecting area The left auneje is also seen as a characteristic 
bump below the pulmonary arc on the left border of the heart, and someUme^ the 
whole contour of this chamber may be seen through the heart shadow Its size and 
minor degrees of enlargement arc best assessed in the nght oblique view, 'Vith a 
banum swallow As the barium is followed down, it changes its course by turning 
backwirds just below the level of the bronchus at the upper end of the left auricle, 
It continues in a gentle curve almost to the lower margin of the heart shadoW—^*^ 
patient should be turned to and fro m this oblique position until the maxunu?” 
backward displacement of the banum is beat seen A small left auricular cune J» 
often seen m normal subjects, but this can be straightened with a deep inspinJ*’®,” 
In some patients, when the banum-filled cesonhagus appears as a straight fine m 
nght oblique view, a large left aunclc can be best seen in the kft oblique 
Lxpansile pulsation of the left auncle iti ventricular systole is seen in severe 
of mural incompetence In the anterior view both right and left borders of ^ 
aunclc are seen to protrude beyond the cardiac shadow when the ventricle mo'f* 
inwards m systole 

The vtiilrtcles —The nght ventricle docs not form a distmctive border of 
heart m any vvew on radioscopy so tliat its enlargement is not easily rccogt»«» 
^\lth ainstdcrablc right vcntnculir enlargement the heart may appear rcl3»'f‘, 
normal sired m the antenor new. but the apex is often high and the left 
rather straight obovx and below it In the left oblique view the ancle between ti« 
aoru and the antenor border of the nght hean n sharpened, pr^uaug a 
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globular heart shadow The left tentncle enlarges backwards as well as oumrds 
In the anterior view the acntncular part of the left border develops a bold curve, 
and extends farther to the left , in the second oblique mcvv the left ventncle extends 
backwards, often well into the vertebral shadow An acute angulation or local bulging 
on the left ventncular border indicates a \entncular aneurysm and on screening 
the swelling maj bulge outwards as the apex is withdrawn in sj'stole 

Angiocardiographt — Radiography of the heart chambers and great vessels 
after an injection of radio opaque substance is knowm as annocardiographj Several 
tjqjcs of apparatus are used Manuallj operated X-ray film casette changers hav e 
the disadvantages of inaccurate timing and slow speeds (rarely two pictures per 
second maj be obtained) , mechanical casette changes allow a more rapid sequence 
of film exposures but anematography provides a more continuous picture of the 
passage of dje through the heart and will probably replace other methods Oblique 
or lateral views are often necessar) , but it is desirable to eliminate a second injection 
of dj e by some form of simultaneous two plane casette changer The radio opaque 
substance which is most widely used is 70 per cent diodone The dye is injected 
through a wade bore needle or catheter to facilitate a rapid injection, which should 
take less than 2 seconds Fort} to 50 ml are required for adults and 10 to 30 ml 
for children The dye vs non toMC m these doses The patient should be recumbent 
All cliildren should be anxsthetised and there is much to be said for using a general 
an'esthetic in adults The procedure is not without nsk and the ov erall mortality 
IS approximately 0 5 per cent , but most of the deaths have occurred in severe cj’onotic 
congenital heart disease 

The normal angiocardiogram shows the right heart chambers as a “ U ’’-shaped 
curve, and on the right side the column of dje in the superior vena cava is seen 
entenng the right auncle, and m the centre the tncuspid ralv e may sometimes show 
as a notch On the left side of the ** U lies the nght ventncle, a ragged chamber, 
the 8126 of which wiU depend on, whether the picture is ^en m sj'stole or diastole 
The pulmonary outflow tract is well seen towards the penpherj of the cardiac silhouette 
at the base of the right ventncle, as the terminal portion of the “ U ” The mam 
pulmonary artery does not form the pulmonary arc In the left antenor oblique view , 
the supenoT vena cava is superimposed on shadows of right auncle and nght v entncle, 
which are seen antenorly Tlie pulmonary arterj curves backwards, forming an 
arch, tlic terminal downstroke of which is formed by its left mam branch The 
bifurcation of the pulmonarj artery is usually seen about tlie centre of the arch 
The pulmonary artenes and vems are well seen m both antenor and obhque views 
In the antenor view , the pulmonary veins are seen draining into a central oval opacity, 
which IS the left auncle Supenraposed upon the auncle is the base of the left 
ventncle, the apex of the ventncle projects downwards to the left The left ven 
tncular cavity vanes considerably m size with tlie phase of the cardiac cycle The 
root of the aorta is obscured m the cardiac shadow, but the dje filled aortic arch is 
seen abov e it The chambers of the left heart are best seen in the left antenor oblique 
view where the left auncle is seen above the shadow of the left ventncle The aorta 
aribcs almost in the centre of the cardiac shadow and arches antero postenorl) At 
tlic origm of the aorta which is deep m the heart shadow, the sinuses of VaUalva 
appear as a bulbous dilatation In the normal adult the progress of the dj c through 
the right heart and pulmonary artenes is seen m pictures taken betw een ^ and 4 seconds 
after die beginning of the injection of dye , and that tlirough the left heart and aorta 
u seen in pictures taken after 6 seconds 

Angiocardiography can show abnormal anatomy of the heart chambers and great 
vessels and it the passage of the dye is recorded with suffiaent continuity some 
aspects of the dvoiamics of the circulation may be studied Angiocardiography is 
csnecially vovluablc in congenital heart where shunts from the nght to the left 

side are shown by premature opaaflcation of the " left side , but shunts in the 
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reverse direction are not readily seen. In addition, the size, position and abnormalities 
of the aorta and its branches may be seen, information which is of value to the surgeon 
when planning operations for coarctation of the aorta or anastomotic operations for 
the treatment of cyanotic congenital heart disease. Aneurysms of the great vessels 
may be distinguished from other masses in the mediastinum. 

Cardiac Catheterisation. — ^Three kinds of information can be obtamed by 
means of cardiac catheterisation — (1) pressures may be measured in the right h^^rt 
and the pulmonary artery ; (2) samples of blood for gas analysis may be obtained 
from these sites; and (3) by means of X-ray screcninc the passage of the radio- 
opaque catheter may reveal abnormal channels and heart imambers. Cardiac catheter- 
isation is safest and likely to provide the most useful information when carried out 
by an experienced team comprising an operator, with one assistant and technicians. 

Technique . — ^'fhe plastic catheter is vc^ flexible, radio-opaque, and has a 
curve a few centimetres from the tip : it is filled with heparinised saline from a p 
ml, syringe attached by an adaptor. The tip is introduced into the cubital vein 
wliicli has been exposed and opened by a small cut after adequate infiltration of the 
skin and surrounding tissues by a local anxsthetic. Subsequent manipulations 
of the catheter should be checked by X-ray screening. The catheter is gently 
mantcuvred up the arm vein to the ihoradc inlet where it curves into the supenor 
vena cava to gain the right auricle. By various manceuvres the operator may now 
mo^e the catheter through the tricuspid valve to the right ventricle, the pulmonary 
artery and its branches. If observations on the pulmonary capillaries are required, 
the catheter may be pushed into the smaller lung vessels to the point of blockage- 

Blood samples are wthdrawn through the catheter at various points and preserved 
under paraffin for ^ analysis with a Haldane or Van Slyke apparatus. Pressures 
should be measured by means of an electromanometer and an adequate device for 
recording graphically the pulse pressure curves. 

Applicatio/u.—Thc cardiac output may be calculated from the Pick principle as 
follows: cardiac output (hires per mjnute)astotal oxygen consumption in ml- 
minute divided by the arterial oxygen saturation minus the oxygen saturation of 
mixed venous blood in ml. per litre. Oxygen consumption is obtamed by means 
of a spirometer, arterial samples are obtained by femoral artery puncture, and sampl®* 
of mixed venous blood from the pulmonary artery by catheterisation. 

Intracardiac shunto may be detected by obtaining blood samples of high oxygen 
saturation from the tight heart and pulmonary artery, e.g. in the septal defects and 
patent ductus arteriosus. X-ray visualisation of the passage of the catheter through 
tiicsc channels into the left heart or aorta is of diagnostic importance when the shunt 
is in the rcicrsc direction. 

Pressure measurements and pressure curves help in the diagnosis and assessment 
of various conditions, especially pulmonary hypertension ana pulmonary steno^s. 
In right heart failure the diastolic pressure in tne nght ventricle is raised and this 
js reflected in a general elevation of pressures m the nght auricle. Cardiac catbeter- 
uation baa provided much information during the past decade concerning the 
dynamics of heart disease. Diagnosis is now more accurare and the indtcatioTi^ fo^ 
cardiac catheterisation arc diminishing and are largely confined to the obscure form* 
of congenital heart disease. 


CIRCULATORY FAILURE 

In cirailatory failure the body receives an inadequate supply of blood. 
are two forms, one is acute, causing shock or syncope, and is sometimes due t 
heart disease but often to Miracardiac causes; the sWiptoms arc mainly du®,® 
low cardiac output and systemic artenal hypotension. The second form, generally 
known as heart failure or congestive heart failure, is almost always due to card'**^ 
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disease; the clinical picture is largely the result of secondary and compensator 
effects of a chronic inadequate cardiac output with the maintenance of a relatively 
normal blood pressure. 

HEART FAILURE'^ 

The ultimate cause of h eyt failure lies in the phy^.v.^fty — 

the clinical causes of heart failure indude aQ the known forms of heart disease. 
More than one cause is often present—thus syst emic hy pertension an^mffcardial 
disease often coexist, whilst rheumatic valv ular disease is often accompameH~by 
actiye jheuma1ic“ravo carditis. The cau ses of heart~failiire mav be classTfiedurfoIlbn ST 
Primarv^yo^diS disease (e.g. inflammation, ischsmia, etc. l^gj Increased resist- * 
Mce to st^tolic ejection /^ l ^.hVnertens ionl.^j^ Increased s^oke volume (e.e. aortc 
mrompetence, mitral incomp^nce) , ^ IncreaseT^earT ni^ ( e.^, prolonged taefiy^ 

cafdia in infants) . Generally loads due to increased volume are tolerated better than 
those due to inCTeased pressure, and tadiycardia is tolerated extremely w ell, but 
persistent high rates operative over a long period may lead to failure. 

The essence of heart failure lies in the i nability of the heart to deliyer an adequate 
bl ood supply to the tissues t mder all circumsraheS ^ In other words the cardiac out- 
puTis inadequate Mid laiIs“to~meet all requirements of tHeTiTdiridnal. The site of 
this^Hilure may be primarilyTo' ^ted In one or oth er ve ntnHe of'inthe heart as a 
wholfi^LewTs emphalisedlhanne level ot cardiac odf put as ameasure ot circulatory 
efficiency is significant only when considered in relation to the demand on the circula- 
tion, e.g. in thj’TotO'ticosis or ansitua the cardiac output required for adequate oxygen 
transport at rest may be double that of the normal subject, 

Under physiolo^cal conditions the heart responds to increased venous illlmg 
by a greater liberation of energy and increased output. At the level of the muscle 
fibre this means that increased stretching, resulting m increased surface area, results 
in more powerful contraction ; more energy is stored in diastole and more is liberated 
on contraction. The isolated muscle strip or heart-lung preparation responds in 
this way up to a critical_poiat_beyond which a further load results in a diminished 
response_(StarIing’s prinaple). This critical point is never reached in healthy man, 
but in heart f ailure it is re ached and passed ; there is then^an__inadequate sy^olic 
ejection into the great vessels, somelilobd Is retoiH^'in the chambers and dila^on 
and h)’pertophy_follow.“y Compensatory hypertrophy is a long-term adaptation_to 
these adverse ractors. The diastolic filling pressure rises and auricular contraction 
becomes more fordble. Up to a point output may be restored but ultimately this 
is permmently reduced. The difficulty of dedding what is cause or consequence 
dominates^^'the problems in heart fiulure. It is still not certain whether venous 
hypertei^Ion behind the failing chamber is a merely passive phenomenon or whether 
it is posititc and compensatory, Hremodynaouc changes occur very rapidlv and an 
unstable equilibrium is soon cstablbbed, so that the exact sequence of events is 
difficult to analyse. 

Corvisart (1812) considered that the clinical phenomena of heart failure were due 
to the inciyascd size of the heart pressing on the lungs and obstructing the drculation. 
Hope (1830) introduced the back pressure theory which has been elaborated and 
maintained to the present day. Stotling’s work with the heart-lung preparation 
appeared to support the back pressure theo^ but it should be remembered that 
there is no chronic dilatation or hypertrophy in the heart -lung preparation, no long- 
standing ttdema and no elaborate system of reflexes in the central nervous system and/ 
clinical heart failure is a relatively’ chronic process, often lasting years. I^i the baefc^ 
procure theory venous congestion is para mount in formation of redema; BuTtEwe 
IS nowjnucli cvidcnce_to_show that cedema ioffoatioit' depends on other factors. 
Mackenzie and Lewis assumed that the inadequate blood supply to the organs was 
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the important abnormality this theory of fonmd failure is supported by 
researches, but the older theories cannot be abandoned hghtly It is probable that 
neither theory explains all the facts l i » 

In all forms of heart failure the cardiac output is subnormal at rest in the late 
stages but m the early stages output may be normal at rest and only inadequate 
dunng exercise in other words the cardiac reserve is diminished An inadequate 
supply of blood results in its redistribution m the circulation as a whole T^ere is 
some evidence to show that the fall m renal blood flow is selective and rektivelj 
greater than the fall in cardiac output Lov’^ered renal blood flow resulte m dimm 
ished glomerular filtration and greater tub'ul^ rasorption oi water and SalT this 
appears to be a vital process and under arcumstances other than congestive heart 
failure the mechamsm has homeostatic features The retention of water and salt 
leads to himodilution hypcrvolaemu and ultimately an mcreasc of extravascular 
fluid volume and the accumulation of cedema Ohguna results from the retention 
of water and unne analysis at this tunc shows a falling salt content. Man s habitual 
high intake of sodium chlonde is of no consequence when renal excreUon is noimal 
and unlimited but in heart failure a deteriorating situation is potentiated Hsdfo- 
static factors increased capillary permeability, increased accumulation of tissue 
metabolites and malnutrition probably also play a part in accumulation of oedema 
IVhatever the true importance of the various factors m heart failure the importance 
of salt retention is emphasised bj the remariuaWe improvement which may be achieved 
by salt depletion using dietetic, diuretic or ion exchange methods Any rocchanistn 
causing further salt retention aggravates heart failure. 

Venous Iwpertcnsion is the most important sign of heart failure It xs possibly 
due to a reflex venopressor mechamsm together with increased circulating 
volume but when venous hypertension occurs behind an msufEcicnt or stenosed 
aunculo ventricular valve this seems to be a true backward effect In the early stage* 
of failure and fn high output states it is possible that systemic venous hypertension 
is compensatory but later the adverse effects of increased venous hypertension 
heart failure are shown by the effects of the recumbent posture and by blood tra^ 
fusion whilst the bencfiaal effects of a reduction m venous pressure are shown bv 
venweclion and change from a lying position to a more upnght one T*he elevation 
of systemic venous pressure in heart failure is responsible for the distension of the 
hver which must be considered of secondary importance Even here there w some 
evidence that the damage to liver cells ts the result of diminished blood flow ralh^ 
than venous congestion 

^Vhen heart failure arises nnmanly on the left side nulmonary ven ous hyp«f 
tension deve lopa^ This is probably due to a temporary irabalanw betvv^fTthe uut“ 
put of thc'icft and right sides of the licait and this state is adversely affected by feJ- 
fctcnt ij^ Pulmonary artenal pressure also nses in left heart failure and tfiii ^ 
probably a direct consequence of the pulmonary venous congestio n Pulmoo^ 
trdema occurs when hy drostatic pressure' in thV ca pillaries CTceeds the osmotic 
Pressure of plasm y Djspnira is the mort TOmmon symptom of heart failure and 
Twults from pulmonary con uttUon c ardiac dilatation which further reduces J tai 
rapac ity and an increased sensitivity ofimTiDOrury reflexes 

TTcre are many vanable factors in the mechanisms which determine the passes* 
from a normal circulation to one of unresponsive congestive heart failure and no one 
theory *t present explains all of the facts It appears that the citmra! picture 

produced by a senes of relauvel) alow and only partally adequate adjustments to the 
diseased heart 

Clinical Feature*, — From the clinical point of new jt is convenient to 
cardiac failure in terms of left sided heart failure and right ventricular failure 
condmoni occur as isolated phenomena or they may appear together, or more ourt* 
fight-sided failure follow* left after a vamble period when it u more satisfactory 
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use the general term congestive heart failure. AVliilst most cases of left he^ failure 
are due to ventricular failure, it should be noted that in pure mitral stenosis the left 
ventricle is unaffected, although the clinical picture is left-sided in the early 
stages. 

Left Ventricular Failure.— Dyapeena refers to the distress accompanying in- 
creasedeffort in breathing. It is the ^sentt^ symptom of left hea rLfaihicg. Cough ig_ 


also common nnd is sometimes accompanied by he moptysis, E\ ery grade of dyspncea 
is encountered from the first detectable departure Irom philological dj’spnma on effort 
to severest degrees which occur at rest and restrict all effort Acute phases of dyspncea, 
not necessarily provoked by effort, are common and range from orthopncea, mild 
cardiac asthma, mild and severe paroxysmal nocturnal dyspnoea to pulmonap^ cedema. 

At first effort dyrftMgq occurs only with the more severe exertion ; it is often 
only possibLe to detect a departure from the physiolo^ical by car^I interrogation. 
Gradually the threshold of effort producing dj^pneea is lowered. It is often worse 
later in the day; undressing may provoke breathlessness, but a night’s rest brings 
relief in the morning. Sooner or later breathlessness is present at rest and readily 
increased by speech, emotion and the slightest effort. Breathing is shallow, quick 
and obviously troublesome, being acaimpanied by much etto rt. It is never sighing 
and deep and is not relieved wh^ attention is diverted. Obesity and diffuse pul- 
monary disease may produce a similar picture but it is rarely as severe. Orihopnxa 
commonWappears early in left heart Mure. Here recumbency causes an increase 
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drained by the pulmonary veins as well as the systemic circulation However^jileu^l 
effusions are more common in combined nght and lef^heart failure C heyne 
resptraCton frequently occurs in the late stages of left ventncuIarTairure, espcaally m 
the elderly Periods of heightened respiration alternate u ith depressed respiration M 
even apneea Examinatton oj the heart ma)_rcvMl the underlying cause of the heart 
failure e g aortic incompetence, but of greater importance in relation to the ^ration 
of heart failure per se is the presence of tnple rhythm ( or gallop r hythm ) Gallop 
rhythm This is due to the addi ti on of a th ird sound, jytmtlar iniffmmg and quah^pP 
the third_he art sduntLheard in child ren ^d yo ung adults It is intimately related to 
ventricular fillmg — it may be that ^ing becomes audible un^r the imnartof auncular 
hypertension and in the pr^ ence of damaged \ ent ncular_ muscTe" Itl^heard as a 
low'pitched sound^hortly^ter Ihe^CCOnd sounff,^t is most easily h eard at or near tne , 
ap^, and -when usih^a type-stethbsTO^ - ^i'hcse Jo^'rp«cHe 3 ]TI 5 'ranons esn 

bfteiTbe pal^atetrahd*p^hgps"nfdf e ot ten^en If the apex is observed from one 
side, then theliffof systoltmiay be scerTlo be followed by a small after vv av e, coincident 
with the third heart sound Tachycardia com monly accompanies hear t fa^re It 
will be readily appreciated thal as*^ diastole shortei is vvith tn e incfeased~he art rate 
the third sound will approach the fi rst hear t sound , it may coincide with the souoo 
of auncular systole^mch is there^_augmented_3nd the gallop sound now appears 
late in diastole, giving rise to pfesy^ohe or aumm^on gallop rhythm Thus the 
essenual feature of these tnple rfiythms whatever the apparent cadence, is the addition 
of a filling sound In some patients with early left ventricular failure the augmented 
systole of the hypertensiv^uncle ca n be appreciated by the oresep ''*^ »r a Ms 
auncular sou nd ’ 

{jafStae enlargement accompanies heart failure Left ventncular enlargement due 
to hypertrophy may be recognised by the apex which develops a sustained heawng 
character As failure and dilatation increase tlie apex beat becomes more ainos® 
and loses some of its force These qualities of the beat are more important than JU 
position m the chest Murmurs are of no consequence m the diagnosis of heart 
failure but a systolic mufimur oftcnrileveloos wi th incr easing cardiac size and is du g 
to functional irico_mpctericciiLtBc^ynculo ventricular v'ilvw~“ . . 

' burmg attach of left ventricularlailure (cardiaV^^ma, pulmonary tedema) 
blood pressure is e levate d, and there rt^ ^ alternation of the pulse which is best 
detected by using the sphygmomanometer but may be felt at the ra^ pulse weak 
beats alternate evenly with the strong , this sign should not be confused with bigcnun^ 
pulse where the weak ectopic beat is close to the preceding strong beat In 
of left ventncular failure there is often intense penpheral constriction shown m pgHSf 
of the skm and cold ness of the^extrcmiiies 

Patients vvitE great left ventncular enlargement occasionally present with the 
picture of nght ventricular failure and are able to he flat This is said to be due to 
mechanical embarrassment of the nght ventricle through bulging and hypertrophy 
of the interventricular septum which prewnts the development of lung congestion 
(Bemheim s syndrome) 

Right Ventbiculah Failure — ^The commonest cause of nght heart failure is p’t* 
monary hypertension and congestion due to left heart failure DvsoncEa is therefore^^ 
prominent symptom in congestive heart failure but its seventy andparoxysmal natui^ 
tend to subside when right heart failure supervenes In the relatively uncornnio" 
condition of pure nght ventricular failure dyspnoea is not a prominent feature 
It may be severe when parenchymatous lung disease is responsible for the nght h^ 
failure Patients with pure right heart failure do^n nt havo nr ^Qpneea andjj^^^ 
able to li^flat “ ' ^ 

Fatigue and exhaustion are common symptoms m co nge stive h eart failure 
becotnes a more prominent ^raptom^whendjspntea is relieved by'lHc'deirelopiu^*' 
of nght heart failure and“tncuspi3~mcompetence Generally dyspntea is to®*’® 
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capacitating and unpleasant for the patient, so tliat fatigue is not noticed because of 
the Uniitations imposed by dj'spncea. Disco mfort in the right_hypochgndriun\_fropi 
hepat ic congestion is often present ; it xnajTbecome severe after effort and is rather 
i^Tly Relieved by rest. This hepatic pain is not infrequently mistaken for gastro- 
intestinal disease* Anorexia usually accompanies congestive heart failure, nausea ^ 
and vomitm g sometimes follow ; similar symptoms are sometimes caused by digitahs 
or morphine rather than the heart failure. 

Severe heart failure may cause temporary amnesias and slight confusion, but the 
more serious psychotic reactions are rare. Slight j aundice i s often presen t and_is 
due to he pa tic co ngesdon or to hiemolysis following ertensive pulmonary infarction. 
X^rdiaFcirrhosis occurs in 2 to 5 per cent, of patients with heart disease and especially 
w’hen there is chronic congestive heart failure with tricuspid incompetence. 

Signs . — Systemic venous hvPeriensio n with congestion of both vena cava and their 
tributaries invariably accompanies right heart failure. The appreciation of raised 
jugular venous p ressure is the most important sign of heart failureT A partal mechan- 
ici obstruction often leVds to apparent congestion of the external jugular vein which 
is thus imreliable for estimating central venous pressure and it should not be used 
unless a free venous pulse is seen. Pulsation of the internal jugular veins can be 
seen when there is heart failure with the patient reclining at an angle of 45°. The 
height of the venous pressure should be measured from the sternal angle. ^Vhen 
the prcMure is very' high, congestion of veins Is obvious even in the periphery. The 
recognition of jugular venous hypertension is difBcult when there is tricuspid valve 
disease (see p. 877). In tricuspid incompetence a large “ cv ” wave rises in 
the neck with each ventricular systole ; although this is often associated with conges- 
tive heart failure, it is not necessarily so. Hepatic tenderness and enlargement should 
be sou ght. Careful palpation of the abdomen usually rev^s hepatic enlargement 
in c^gestive cardiac failure*, sj-stoUc pulsation of the liver occurs when mere is 
gross tricuspid incompetence. Gentle fim pressure over the liver will cause a further 
ele\*atIon of the jugular venous pressure ; tms manccuvre may aid in the determination 
of the height and form of the venous pulse wave. 

Oedema occurs in the dependent parts, at the ankles of ambulant patients, and 
oveT the sacrum, at the backs of the thighs and in the genitalia of bed patients. It 
is usually sjTnmetrica! — a gross difference between the degree of osdema of the ankles 
may indicate the presence of a local vascular lesion, particularly phlebo-throrabosis. 
Other manifestations of the dropsical state are pleural effusion, pericardial effusion 
and ascites. Oliguria and increased weight parallel the accumulation of adema, and 
diuresis witii a iaQ in body-weight is a good guide to the effecti\eness of therapeutic 
measures. Cvaaasis is not an essential feature of heart failure, although penplieral 
d'anosis fro m_peripheral arte riolar co nst riction an d stasis is ofterTtbe ^ult oTIow 
ordia c o mput; the ha ndsJ[e£t._tip_of_the_nose and t ob^ of the e ars ar e cold an d 
blue,j3ut2thejarterial blood is normally saturatetTwifh oxYgen. .Central cyanosis, 
when present, is related more directly to th^undert^ang caus^f heart failure : there 
are two causes— pulmonary disease produang anoxarma, congenital heart i^sease 

causing cen trarpi mTig of the venous and artenal blood stfearnj . Centml'^^anosis 
IS more generalised ^d" the blueness is as obvious m the mouth, tongue and retina 
as in the periphery. Arterial oxj'gen saturation is subnormal. 

Radiology of heart failure (see also p. S03). — All degrees of \*ascular congestion 
of the lungs occur. A slight increase in the density and enlargement of tlie hilar 
shadon-s is found in early left ventricular failure ; later the congestion e.vtends to the 
peripheral lung fields, A soft diffase haze which blurs tlie outline of hilar vessels 
extends out for a %'ariable distance and is due to oidenia. In pulmonary adema 
massi\ e shadows extend from tlie hilar regions over the mid zones of tlie lung (re- 
sembling the wings of a butterfly); the apices and bases are normally clear in acute 
pulmonary' adema. In left ventricular fmlurc small effusions may appear at the bases 
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and in the interlobar fissures, and large effusions are commonly seen in Mngesti\e 
heart failure. Wedge shadows, linear shadows and other local opacities olten snow 
the presence of pulmonary infarction. The heart shadow is usually enlarged m nwrt 
failure and there is widening of the superior mediastinum due to distension oi tne 
great veins. Changes in the contour of particular cardiac chambers largely depenus 
on the underlying disease which is responsible for the heart failure. _. . . 

Urine nnalym —Oliguria is related lo the severity of heart failure. Unne is 
concentrated but the sodium chloride content is low. Slight albuminuria is visually 
present. Blood chemistry. Sodium and chloride ions tend to be subnormal but 
plasma potassium is usually normal. Blood urea may_ be moderately raised when 
urine output is low. Gross deviations of blood chemistry may be associated "itn 
excessive therapeutic salt depletion (see pp. 416, 816). The erythrocyte seatmen a- 
tion rate is slowed m heart failure and is therefore not a reliable guide to the course 
of rheumatic carditis, bacterial endocarditis and other infections in the presence o 


heart failure. .... .( 

Treatment of Heart Failure. — ^Heart failure presents a clinical picture oi 
varying severity which is largely independent of its underlying cause. _ Likewse the 
treatment of heart failure follows general prindples which may be applied independ- 
ently of the cause. Firstly the work of the heart must be reduced by physical an 
mental rest. Secondly the force of the heart beat should be improved by the use oi 
digitalis and thirdly the tendency to accumulate water and salt should be treated by 
diuretics, low salt diet and occasionally bv the mechanical removal of fluid. Treat- 
ment of the underlying cause of heart failure Is of fundamental importance, but this 
is rarely possible. However in some conditions, such as mitral stenosis, thjrrotoxic«>* 
and anxmia, the cause may be removed or profoundly modified and this is desenbto 
in the appropriate sections. 

Rest . — Physical and mental rest diminishes cardiac work and is the most impo^nt 
therapeutic measure in cardiac failure. The duration and degree of rest required for 
any patient depends on the severity of the illness. A single attack of cardiac 
may require little more than a few days in bed, whilst 2 or 3 weeks of partial bed 
rest is advisable for the mildest cases of congestive heart failure ; such patients should 
be allo\\cd up for toilet purposes. In more severe degrees of congestive cardiac 
failure bed rest in a semi-upright position (obtained by pillows, a back rest or a special 
cardiac bed) should be maintained for at least 3 weeks or until the signs of con- 
gestion have subsided. Most patients may be allowed to move about m bed, feed 
themselves and receive v isitors, but it is occasionally advisable to restrict all activiti^ 5 
continuous nursing care is then required. Mental rest should be promoted by 
reassurance, explanation and the use of sedatives. 

Thrombosis in the deep leg veins with subsequent pulmonary infarction 
hazards of prolonged strict bed rest in any condition, but they are espeaally common 
in patients with heart disease. Some physiaans have advocated an armchair regime 
to mercome this and the other adverse features of bed rest; the armtbair position 
13 good from the physiological point of view, but patients are tempted to increased 
physical activities and U seems best to reserve the armchair for a stage after a period 
of initial bed rest. 


The important considerations in deciding the mode of rest and its duration arc 
the seventy of arculatory failure and the patient’s general physical and mental state* 
tile domesuc and economic atcumstances of the patient usually determine the ai’ao* 
ability of nuntng help and therefore the advisability of home or hospiwl treatment* 
It IS better to err on the side of too little than too much rest m elderly patients, esp^^' 
ially when the condition of the heart is such that little improvement can be 
when some degree of ambulation has been pcimitted throughout, the transition 
convalescence is faalitatcd. ^ 

Diet.— One of the advantages of bed rest is that food requirements arc less. 
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that cardiac ^^ork is further diminished In severe heart failure anorexia limits food 
intivc, but in other cases meals should be small and as attractive as possible, with a 
maximum dailv intake of 1000 calones during the initial rest penod A low salt 
diet IS a most effecUve method of rehevmg the symptoms of heart failure Dietary 
sodium should be reduced to 500 mg a daj^ but this is not always possible for psycho- 
logical, gustatory or domesuc reasons , it is impossible in unintelligent or unco 
ojTerativ e patients outside hospital and attempts to reduce sodium should be abandoned 
m favour of other methods of produong hyponatr-emia It is not easy to achieve 
levels of 500 mg of sodium daily and probably most patients on a vvell managed low 
salt reguue receive nearer 1 g AH food must be prepared and served without tlie 
adition of silt or soda Foodstuffs must be carefully selected, bearing in mmd that 
most protein foods (milk, eggs and red meat) have a relatively high sodium content 
Certam proprietary foods high in protem and low in sodium are available if it is 
necessarj to augment protem intake The following rules should be observed (1) 
Use salt free bread (obtainable from many bakers), salt free butter or marganne (if 
not obtainable vt ma> be prepared by washmg free of salt), salt free fat or arachis oil 
for roasting and fry’ing purposes (2) Use plam flour and a speaal baking powder 
containing pota^ium bicarbonate instead of sodium bicarbonate for cakes puddm® 
and scones, which may help to vtuy the diet (3) Restrict milk to half a pint daily 
and eggs to one per daj (4) Avoid the following foods wath a high salt content 
ham, bacon, sausages, tinned meat, meat extracts smoked and salt fish tinned fish, 
cheese pickles tinned vegetables and soup, chocolate, junket and dned fruits (except 
prunes) (5) Use vmegar, mustard, pepper and sodium free salt substitutes for 
seasoning purposes There is no necessity to restrict fluids on a low salt diet , water, 
tea, coffee and alcohol are allowed Beer contains from 75 mg to 130 mg of sodium 
per pint Many patients find that a low sodium diet is fiat and monotonous, particu 
fatly iti the first w eeks of treatment, but most consider these unpleasant features vvortli 
while after expenenemg relief from distressing symptoms There are often difficulties 
in obtauung a regular low salt diet, especially for those who must feed m canteens 
and restaurants 

A diet of nee, sugar, fruit and water is worthy of tnal m patients with mtractable 
congestiv e heart failure, and especially where hj-pertension is the cause Few patients 
keep to the diet for more than a few weeks, thereafter they are often happj to receive 
an otherwise unpalatable low sodium diet which ma> effectively maintain any im- 
provement initiaily achieved by the ncc diet Obesit), which is almost invanably 
due to chrome habitual overcatmg, should be corrected m patients with heart failure 
bj an appropnate drastic reduction in the calone value of ^ food 

Tobacco should be discouraged except where its withdrawal causes mucli mental 
stress Alcohol is permitted in moderation , it is a satisfactory sedativ e and diminishes 
anxiety An ounce or two of whisky at night promotes sleep, and a glass of champagne 
may elevate momle and create a sense of well being durmg the day 

Drugs — Morphine may be used m all forms of heart failure except m pulmonary 
heart disease where its depressing effect on a sensitive respiratory centre may be 
fatal Morphine is the drug of choice m acute left heart failure It allays anxiety 
reduces mental and physical tension, secures sleep and possibly causes a fall in venous 
pressure — ^all factors which tend to dimmish cardiac work Most patients with heart 
failure tolerate morplune well it is better to err on the side of large doses than in 
adequate ones and the drug should never be wnthlield when there is great distress 
in terminal heart failure If as m acute left ventncular failure, morphine is required 
urgently, it may be given intravenously (gr J in 5 ml saline) but otherwise oral or 
subcutaneous doses (gr, ^ to 4) arc effective and may be repeated in 2 hours if tlierc 
IS no improvement. 

Digitalis — itljcnng published his Account oj the 1 ovghve and Some of Its Medical 
Uses in l/Sa Digitalis is still the most important drug in the treatment of Iieart 
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failure Many preparations are a^'ailable and the pharmacological effects of the whole 

leaf or an\ of the glycosides arc similar ^ ^ 

Mode of action —-It is reasonably certain that the beneficial effects of digitalis 2 TC 
maml> due to a direct action on heart muscle causing stronger contractions An 
increased cardiac output and elevation of artenal tension follow, whilst congwtion 
and high pressure in the venous or filling side of the heart arc reduad It is probable 
that a less important pcnpheral action also tends to lower the venous pressure 
Digitalis also causes a benenaal slowing of the heart, particularly when there is 
cardia associated with heart failure and auricular fibrillation Slowing is effei^a by 
direct central vagal stimulation and by a depression of the intracaraiac conducing 
tissues It IS probable that even this slowing effect is largely due to a direct myocardial 
action which causes stronger contraction and increased refractoriness during recovery 
Furthermore, as the cardiac output improves, reflex \agal action also causes slowing 
Improvement of the arculation leads to a reversal of all the adverse factors zccotq 
panying heart failure Thus renal blood flow is increased and diuresis follows 
gestion in the lungs subsides, heart size diminishes and vital capaaty increases AH 
other organs, including the hver which becomes smaller, are relieved of congestion 
and there is a fall in arculating blood volume Variability of response to digitalis 
has long been a matter for speculation and research It appears that the best effects 
are achieved when failure is accompanied by a normal or low output and venous 
congestion, and less effect is obtamed where the congestion of failure is largely com* 
pensatory and the cardiac output is normal or high 

Adminutration --In most cases of heart failure it is advisable to obtain the greatest 
optimum effect of digitalis as soon as reasonably possible by giving large initial doses 
(uigitalisation) This may be achieved very rapidly by the intravenous route, but m 
most cases the oral method is satisfactory and it is safer After digitalisation 
blood levels of digitalis are kept up (and hence the effectiveness of the drug) b) 
smaller maintenance doses 

The poiedered leaf of digitalis purpurea (digitabs foha B P ) is the most widely 
used preparation for oral use Tablets contain gr 1 (or gr 1|) and digitalisation 
may be effectively earned out by giving on three successive daj^ gr 3 td s , gr * 
1 d-s and gr 1 t d s , gr ] to 3 daily is usually required for maintenance An 
alcoholic solution of the leaves of digitdis purpurea (tmetura digitalis BP) h®* 
advantoge over the tablets and doses arc more likely to be inaccurate Bio assay w 
necessary for standardisaUon Rebtively pure glycosides of digitalis purpurea 
(digitoxin and Nativelle s digiuUne) are avajjable, but are not widely used in Great 
Bnum These glycosides may be sUndardised by weight and potency is relativelj 
constant, but they are slow to act and elimination is prolonged Local gastnc imtaUon 
is less than with the whole leaf preMrations 

Dtgoxtn 15 a glycoside obuined from the leaves of digiUlis lanata , it should not be 
confused with digitoxin from D purpurea It is a pure substance and can be standard 
iscd by weight Tablets conum 0 25 mg and the daily mamtenance dose is usually 
0 5 mg Rapid digitalisation usually requires from 2 to 4 mg in 24 hours It 
available for intravenous use One ml contains 0 5 mg of drug and this should 
be administered slowly after appropriate diluUon Lanatoside C is also derived 
from digitalis laiuta , it acts quickly and cxcreUon is very rapid it may be given bj 
mouth or intravenously ^ 

Oudbam (strophanthin) is deni ed from strophanihua gratus and is usually reserved 
for emergency intravenous use Its action and excretion are very rapid and digit^. 
jsation should be maintained with a slower acting oral preparation 0 5 mg should 
be injected slowly in the first instance ’ 

Digitalis is indicated m all forms of heart failure whatever the cause and whatever 
the rhythm It is equally useful in cases of left heart failure and in those of congestive 
right heart failure, but the degree of ffietapeuuc response vanes and depends on tnany 
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factors, the most important of nhich is the underlpng cause Great care should be 
exercised if it is used in the presence of recent m}ocardial damage, e ^ in recent cardiac 
infarction or rheumatic carditis, when other drugs should be tned first, and it should 
neier be used m diphtheritic cardius Digitalis may be used mth caution in the 
presence of heart block if failure supenenes, and is unresponsive to other drugs 
Intravenous digoxin or ouabain have a pressor effect and are best avoided in acute 
left ventricular failure 

Overdosage of digitalis — The first and most common sjTnptom is anorexia, which 
may progress to nausea and vomiting Difficulty arises when these symptoms may 
be due to continuation of congestive cardiac failure Extrasystoles are the most 
common cardiac sign of overdosage , they frequently follow each regular beat, pro- 
duang pulsus bigemmus (coupled beats) digitalis should then be omitted for 1 day 
and thereafter reduce^ but there is no necessity to change the form of digitahs or 
stop It altogether Extrasystoles occurring before treatment is started are no contra- 
indication to digitalis With more senous intoxication multifocal ventricular ectopic 
beats may be so frequent as to cause tachy cardia , paroxysmal \ entncular tachycardia 
may appear, and even v entncular fibrillation Excessive slovnng of the heart is a 
common sign of digitalis overdosage The vagal action of digitalis causes sinus 
bradycardia and even sinus arrest, nodal rhythm may appearand complete aunculo- 
V entncular dissociation has been observed 

Digitalis causes profound changes in the electrocardiogram which may be m- 
distincuishable from those produced by disease of the myocardium These effects 
should not be regarded as an indication to reduce dosage for they are routine when 
a therapeutic effect is obtained and may occur when the heart is normal The S-T 
interval is lowered and may become slightly coved, but it is more often depressed 
in a straight sloping form The T waves may be blunted, lowered or even mverted 
The PR interval may be prolonged and in more senous lev^s of intoxication depressed 
conduction w ith or without extrasj stoles may be seen 

Diuretics — ^The organic mercurial compounds are the most effective diuretic 
agents available at the present tune and are now widely used Other diuretics 
such as urea, hy pertonic solutions, aadifymg agents, xanthmci* and uracil compounds 
which have been used in the past are not indicated in heart failure 

The organic salts of mercury are more soluble and less toxic than inorganic ones, 
but their action is the same Therapeutic doses of injected organic mercurials are 
rapidly cleared from the blood through the kidney’s and the protein bound circulatmg 
mercury docs not diffuse into otlicr tissues , excretion in the unne continues over a 
prolonged penod There is considerable cwdence that therapeutic mercury acts by 
causing slight reversible damage to cells of the lower nephron (large toxic doses 
produce necrosis of tubular cells) This tubular damage results m the selective 
rejection of certain electrolytes, of which sodium and chlonde are blocked to the 
greatest cxienL alcr excretion follou-s as an osmotic effect of the increased electro- 
Ivic content of glomerular filtrate Unne volume increases within 3 hours and the 
ujuresis persists for 12 hours, the magnitude of which depends on the state of the 
circulation, the dose, the rate of absorption of mercury, and on the degree of cedema 
The overall effects are a reduction of excess sodium, reduction of cedema and blood 
volume with consequent improvement m heart failure 

Admiristration — Many preparations are available, mcrsalyl (SalyTgan), Nepta! 
Xovunt, Lsidrone and Ihiomcnn Intramuscular injection (2 ml ) is satisfactory 
and safe and mvy be repeated in 5 to 7 doys or sooner if there is much cedema and 
a good diuresis has been obtained with the first injection It is usually safe to con- 
tinue wvth a weekly injection for as long as required, but routine prescription should 
rvcNxr be given without ob<icrYation of the patient. Tluomenn may be given sub- 
cutaneousU Tablets for oral use and rectal suppositones are levs effective than 
intramuscular or intravenous injection 
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Indications —Organic mercurial diuretics are indicated in all forms of heart failure 
except when there is severe renal disease ot a known sensitivity to mercury , it is 
not always necessary to use them when rest and digitalis are rapidly efFective, but 
when cedema is gross a mercurial diureuc is always advisable Early left ventricular 
failure responds well to mercurial diuretics and in this condition a weekly injection 
may prevent loss of work and loss of sleep from cardiac asthma Mercurial diuretics 
are particularly useful when a low salt regime is not practical 

Toxic mamfestatwns — Mercurials are relatively safe drugs, but a variety of un- 
toward reactions may occur The most important ul effects are those due to excessn e 
diuresis and electrolyte depletion , they are likely to occur when mercurials are 
frequently for long periods, espeaally when combined with a low salt diet The 
resulting clinical states are often insiduous and may readily pass undiagnosed or 
they are mcorrectly attributed to heart failure It is often possible to recognise one 
dominant pattern due to loss of a particular electrolyte, but mostly the clinical picture 
results from the disturbance of several factors Weakness, malaise and apathy pro 
grossing to drowsiness are common symptoms, whilst headache, cramps, vomiting 
and confusion occasionally occur By assessing the clinical state and blood clectroljte 
pattern it is usually possible to recognise one of the following 

1 Hypochhresmia is probably the commonest disturbance, but is less likely to 
occur when ammonium chloride is used with mercurial therapy Alkalosis and uremia 
may develop 2 Loto salt syndrome resulting from excessive excretion of salt and 
water progress to acidosis and unemia 3 Hypohalamta is rarely a signincant 
factor Tetany and vitamin deficiency have also been reported These condiboM 
should be correwed by admimstration of the appropriate ion and modification of the 
diuretic regime 

Chronic mercury poisoning (mcrcunalism) as shown by stomatitis, gingivitis, 
gastro enteritis and dermatitis, is not encountered with modern preparations AcuW 
hypersensitivity reactions, such as a transient skin rash with pruritus, are rare and 
mild but severe reactions may folloiv intravenous administration of the drug Symp 
toms suggesting excessive digitalisation due to a mobilisation of digitalis from cedenw 
fluid Qccastonauy occur and are of little consequence 

Oxygen --In most cases of heart failure the oxygen content of artenal blood is 
normal If, however, this is lowered because of pulmonary insufficiency, oxygen is 
indicated Oxygen is of great value in patients with anoxic pulmonary heart disease 
(see pp 857, 10001 and when heart failure is due to other causes but comphea^®^ 
by pulmonary oedema extensive pulmonary infarction or broncho pneumonia 
Various methods of administration are available and selection usually depends on 
individual preferment and available apparatus , however, an efficient oxygen tent is 
considered the most satisfactory 

Venesection lowers venous pressure and relieves congestion It is of value lU 
congestive heart failure whatever the cause, but mostly other therapeutic methods 
we preferred and it should not be used when there is an«mta or severe hypotension 
It 13 most effective m cases of acute left heart failure and should be used more often 
in this condition In patients with chrome right ventricular failure with great venous 
congestion which is responding poorly to drug treatment, a venesection may " 
into the VICIOUS circle of failure and lead to a steady improvement with an 
response to other drugs, 350 to 750 ml should be removed from the antecobiwj 
\em with a wide bore needle, using a sphygmomanometer cuff to increase the loc^* 
venous pressure and enhance the flow A similar effect to venesecUon can be p^. 
duced by occluding the venous rertim from both legs by means of thigh cuffs 
above the venous pressure but below the artenal pressure, symptoms may be relieve^ 
but they are likely to recur when the cuffs are released This method is not advocate^ 
Acupuncture should be used to remove extensive cedema which is resistant to 
more usual therapy The patient should be placed m an armchair position (of 
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hours before puncture so that maximal accumulation of ccdema occurs m the legs 
Southey’s tubes are mtroduced into subcutaneous tissues and small attached rubber 
tubes dram the flmd An injection of 500,000 units of depot peniallin pre\ents 
sepsis hich, ho^^ e\ er, should not occur jf an adequate antiseptic technique has been 
used Paracentesis abdorntnts and thorocts Large effusions in the pleural sacs embar- 
rass respiration and hmder reco\er 3 and should be removed by tapping 


SYNCOPE AND SHOCK 

Syncope is a transient interruption of consciousness due to acute failure of the 
arculation , shock is a more protracted form of acute circulatorv failure resultmg in 
a depression of all \ ital activaty and havmg characteristic clinical features Systemic 
arterial hypotension is an essential feature of both conditions These hypotensive 
states are sometimes referred to as penpheral circulatory failure, but this term is 
misleading because the whole cardio v'ascular sjstem is mvolved 

Artenal tension is the product of cardiac output and total penpheral resistance, 
changes m cardiac output are compensated bj reciprocal changes m arteriolar tone 
so that artenal blood pressure remains relatively constant When fall in cardiac 
output, whether of physiological or pathological degree, is mcompletely compensated 
by penpheral constnction the resultant hypotension leads to syncope, shock or sudden 
death 


SYNCOPE 

Syncope is usually bnef, transient and totally reversible, but when serious trauma 
or disease is the cause, shock or sudden death may follow The cause of unconscious- 
ness IS sudden artenal hy’potension with resulting loss of support to the bram sub- 
stance and cerebral ansmia A fall m cardiac output is the initiating event m all 
cases, this may be physiological, as occurs in the upright posture, but may remain 
uncompensated by an unstable vasomotor nervous system (vaso vagal syncope) or 
rarely the autonomic n'^rvous system may be diseased (see below) In other cases 
a sev ere pathological fall m output may be due to hzemorrhage or heart disease (cardio- 
genic syncope) and remain uncompensated by relatively normal vasoconstnetor re 
actions 

Vaso vag\l Syncope (Fainting) — Simple fainting is common and the climcal 
features are characteristic The patient is usually in an upright posture and syncope 
13 preceded by a feehng of " famtness ”, rapidly developing pallor, sweating and 
tachy'pncea Bradycardia accompanies the sudden fall of arterial pressure Un 
consciousness is bnef, but rarely convulsions may follow Recovery occurs when 
the patient is recumbent, there is no mental confusion after the attack and there 
are no abnormal signs in the nervous system Pallor and bradvcardia may persist 
for an hour 

Many interacting factors cause fainting, the more important ones are (1) the 
upnght posture leading to venous pooling below the heart (functional hiemorrhage), 
increased by prolonged quiet standing and lumbar lordosis, (2) an instability of v aso 
motor control leading to sudden vasodilatation in the muscles (3) hot weather and 
a stuffy atmosphere which increase peripheral vasodilatation, (4) ill health — fainting 
is common during convalescence from illness (5) psychic factors — intense emotional 
situations, fright and cliaractcnstically the sight of blood Many subjects who have 
a tendency to recurrent fainting also show other features of psy choneurosis Fainting 
13 common m prcenancy , lumbar lordosis and tlie tendency to increased venous 
pooling below the heart are probably causal factors In late pregnancy fainting may 
occur in the recumbent posture when a sudden fall m venous return may be caused 
by the uterus pressing on the inferior vena cava equilibrium is rapidly restored by 
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turning to one side. Severe hicmorrhage commonly causes sjTicope which has 
similar features to other forms of vasovagal fainting. 

Postural hypotension severe enough to cause fainting occurs when the sympathetic 
system is paralysed by bilateral sympathectomy, spinal an»sthesia and the ganglionic 
blocking of drugs of the methonium hahde senes ; it also rarely occurs in association 
with certain chronic diseases of the nervous system such as tabes dorsalis and syringo- 
myelia. A rare form of syncope occurs in middle-aged males where the essential 
feature of postural hypotension is associated with anhidrosis and impotence. Faint- 
ness comes on shortly after standing and the blood pressure falls steeply. Normal 
vasoconstriction is lacking, and the disease appears to be due to a gradually developing 
paresis of the sympathetic nervous system possibly originating in hypothalamic 
centres ; once the disease has reached a certain degree, there is no further deteriora- 
tion and fatalities have not been recorded. The carotid sinus syndrome is rare. The 
carotid sinus is hypersensitive and pressure upon it caused by movement of the neck, 
external pressure, or a tumour, may lead to profound hypotension and loss of con- 
sciousness. 

Cardiooentc Syncope. — A transitory sudden loss of consciousness is not un- 
common in heart disease and it is due to a sudden fall of cardiac output. The usual 
premonitory symptoms of vasovagal syncope arc absent and in most cases the attack 
comes without warning. There is usually pallor and, if unconsciousness is prolonged, 
convulsions may occur. Consciousness is regained without confusion and incontinence 
is rare. The causes are (I) a change of rhythm— syncope may occur at the onset of 
any arrhjthmia, (2) heart block— see Stokes-Adams disease, p. 831, (3) very 
ventricular rates, (4) cardiac infarction, (5) aortic stenosis, (6) aortic mcompetenW 
(rarely), (7) severe pulmonary hypertension, (8) severe pulmonary stenosis, (9) ball 
valve obstruction of the mitral valve. In aortic stenosis and in pulmonary bypef' 
tension syncope may be the result of effort, and in the htter condition it appears to 
be due to acute right ventricular failure. Effort syncope in heart disease should not 
be confused with the syncope which may come on after the cessation of effort in hot 
weather, when the cause is extreme muscle vasodilatation. Syncope due to ball valve 
thrombus in the mitral orifice is sudden, and produced characteristically by a change 
to the sitting or standing position; the prognosis is grave. 

Treatment. — Attacia of syncope arc terminated by lying flat. The treatment of 
recurrent fainting depends on the cause and is desenbea in the appropriate section* 
Clironic postural hypotension is best treated by the sympathomimetic drugs given 
orally and at least four times daily ; ephednne (30 mg.) or amphctominc (5 to 10 mg*), 
or parednne (20 mg.), or phenylephrine (5 to 10 mg.) should be tried and the most 
cUcctive drug or combination of drugs selected. 


The essential features of the shock sute are arterial hypotension and a depression 
of all vital activities causing weakness, subnormal temperature, sweating and apatbj* 
Consoousness is generally mamtained without confusion, but syncope may occur. 
iTje 8km w pale and cold, the artcnal pulse is weak and rapid, and the venous pressure 
IS low. Some pauents are restless but most are ouiet and he stiH. 

/Etiology.— The fundamental cause of the shock state, whatever the immediate 
cause, is a relatively acute severe reduction in cardiac output Intense sympathetic 
action causing v^cpnstnciton follows and maintains the perfusion pressure 
artenal blood, although at subnormal levels, to the head and other viul omns. The 
pallor and sweating is the result of compensatory sympatheticotonia. It is probable 


that nun) iiomeosiatic mechanisms are operative in the compensation of shock ; the 
sympathetic nervous system and adrenal medulla arc responsible for vaso-constrictioo ; 

1 vaso-coRstnetion causing a reduction in renal blood flow is responsiW 
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for fluid and electrolyte retention. Some degree of oli^ria is always present in 
sho<i. If the shock state is prolonged it becomes irreversible and it is possible that 
the products of tissue anoxia are responsible for this. 

The immediate causes of shock are severe external trauma and internal disaster 
to the major organs of the body. In the first categorj’ hsmorrhage, crushing and 
burning are important factors causing loss of fluid and a fall in circulating blood 
volume; pain and possibly the products of tissue damage exert a further depressor 
action. The second category includes perforation of the gut, peritonitis, pancreatitis, 
acute severe diarrhoea and vomiting, overwhelming septicemia and massive pulmonarj' 
embolism, but damage to the heart itself by cardiac infarction and acute pericardial 
tamponade is especially likely to cause shock because there are not only the factors 
of pain and tissue damage, but also the direct reduction of cardiac output through 
damage to the pump. 

Treatment, — Shock is a medical eroeigenQ*, and treatment should be started as 
soon as the condition is diagnosed or before U occurs, if it can be anticipated. The 
immediate cause of the condition should be remedied if possible and as soon as 
possible, e.g. haemorrhage should be stopped or a perforated viscus repaired. 

The patient should be kept warm but not hot, and sufficient morphine should be 
given to stop pain. Hsmorrhage and all forms of traumatic shock are best treated 
by transfusion of blood, plasma or a plasma substitute such as dextran. Saline or 
glucose saline solutions are useful but not as effective. The nen er vaso-constrictor 
drugs such as l-noradrenaline raise arterial pressure and should be used if there is 
no sign of improvement after a few hours (see p. 846). Cortisone appears to be 
effective in some cases, but its place in the treatment of shock is not yet established. 
Pro^iorit depends on the nature and severity of the underlying cause, the response 
to treatment and upon the duration of the shock state. 
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INTRODUCTION 

Myocardium has an inherent rhythmicity, but certain specialised areas become 
dominant fod of stimulus formation. All myocardium has the capacity to conduct 
these stimuli and cause exdtation of adjacent musde, but this function also is carried 
out by specialised tissue bundles. This section is concerned with disorders of the 
tatt and rhythm of impolse formation and disorders of sfimulus conduction over the 
res t of the heart . 

th e caruiac' impulse arises in the sino-auricular node which is situated in the 
right ai^cular musclTnear the entrance of the superior vena ca'va and it produces 
iiprmat heart rhvthm knorni as sinus rhvthm . The nrtffiy~m rhp Rinn-anriniinr nndp 
arises from a coronary artery', usually the right one, near its origin from the aorta. 
The rate of im pulse formation depends not only on spontaneous rhythmicity but 
also oil neurogenic and hum oral factors . Sympathetic cardio- accelerator fibres and 
vagal inhibitory fibres have a dominant influence. The na tiTrnl rate of impulse 
formation at the sinus node (70 per min.) is rather higher than the inherent rhjthmidty 
centres.^ Escltauon from the node spreads rapidly over the aurides in aU 
directions, inducing actuity ot the auricular myocardium which then stimulates the 
aunculo-vgutiiicu lar node . This focus is in the auriculo- ventricular junctional tissues 
immediately to the right of the auricular septum, and is also influenced by the auto- 
nomic nctyous system. Its onm slower rhythm (60 per min.) is blocked normslly 
by the higher frequency’ of the sino-auricular node. Conduction continues at a 
sloivcr rate through the node and the ventricular musde is reached by the bundle 
of His Mhich dindcs into left and right bundle branches in the upper part of the 
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septum Each branch lies m the immediate subcndocardium of the 
subsequently breaks up into a network of fine conducting fibres (Purkinje fioTO/ 
which remain m the ventricular eubendocardmm Exatation of the ventricular 
muscle appears to spread from the endocardium to the epicardiuW The inherent 
rate of impulse formation of foci m the vcntncular muscle is 40 per mm, hut 
these are blocked b) the higher rate of stimuli from suprav cntricular centres i he 
arrhythmias may be classi&d in various vvays The following order is adopted 
here 

1 Smus rliythm 

tachycardia, bradycardia, sinus arrest and phasic arrhythmia. 

2 Ectopic beats and ectopic rhythm 

auricular, nodal and ventricular 

3 Tachycardias, , paroxysmal and otherwise 

paroxjsmal tachjcardia (auricular), 
auricular flutter , 
auricular fibrillation , 
ventricular tachycardia , 
ventricular fibrillation 

4 Disorders of conduction 


SINUS RIIVTIIM 

Sinus Tachycardia — Tachycardia means a fast heart rate Normal resting rates 
lie between 50 and 90 beats per minute In sinus tachycardia the mcreased Jj 
due to increased rhythmicity of the smus node and this is largely due to di^tfhcd 
vagal tone or sympathetic stimulation Sinus tachycardia merges imperceptibly fro® 
the physiological response to effort, emotion and digestion into the pathological, 
tachycardia is only significant when considered m relation to its cause 

Etiology — Tachycardia is found m all forms of heart failure, where it appears 
to be caused by the failure m some general way or by local damage to the myocardium 
In some forms it may be compensatory in maintaining a higher than normal 
output but mostly it makes failure worse by diminishing the period of myocaroi^ 
rest and recovery Sinus tachycardia occurs in all conditions with a high cardiac 
output, such as thyrotoxicosis, arterio venous aneurysm, amemia, benben an 
anoxic cor pulmonale Here it is a factor m maintaining the high output 
Tachycardia accompanies roost infectious diseases, especially those acc»ropame 
by carditis 

Tachycardia may be caused by excessive use of tea, coffee, tobacco, alcohol o 
certain drugs, especially those affecting autonomic activity, e g atropine and adrenaline 
Simple tachycardia is a common symptom ui patients who are conv descent 
prolonged illness Psychoncurosis is a common cause of tachycardia especially 
emotional disturbance is expressed through the cardio respiratory system (sec Camia 
Neurosis, p 904) 

Symptoms —Sinus tachycardia is mosdy symptomless but sometimes pahen^ 
are consaous of the rapid heart action 

Treatment is not indicated apart from that of the underlying cause 
Sinus Bradycardia. — Bradycardia means a slow heart rate ° Some people ha^^ 
a naturally slow pulse and the wdJ trained athlete may hate a heart rate of 45 to ■' 
a minute Smus slownng is due to increased vagal tone and dummshed sympatheO 
tone It may be induced by carotid smus massage 

,ffitiology —Sinus bradycardia occurs (1) during convalescence (tom some 
bous fevers, especially influenza, diphthena. typhoid and typhus , (2) m 
toxic condmons such as jaundice, diabetes and anjemia, (3) m hypothyroidism' 
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(4) occasionally in organic heart disease such as aortic stenosis; (5) as a result of 
certain drugs, e.g. digitalis, opium and its dexis'atives ; (6) in increased intracnmial 
pressure, especially in patient wth cerebral tumours; (7) in vaso-vagal fainting- 
reactions. 

Diagnosis. — Sinus bradycardia may be distinguished from the -vurious forms of 
heart block by clinical correlation of the arterial pulse, the \enous pulse and heart 
sounds (see p. 831). The heart rate is increased by effort, emotion, fm'er, the nitrites 
and atropine in sinus bradycardia, but not in heart block. The electrocardiogram is 
diagnostic. 

Sinus Arrest (Sino-Auricular Block). — ^The sinus node may be inhibited by 
increased \'agal tone so that the whole heart is stopped for one or more beats. These 
dropped beats may occur at irregular or regular intervals. If normal conduction is 
not soon resumed, nodal or ventricular escape beats occur. As in sinus bradycardia, 
carotid sinus pressure may induce the condition, and atropine abolishes it. Occasion- 
ally a transient dizziness or ewn sjmcope may occur. 

This condition occurs in norma! individuals and should be regarded as an extreme 
example of sinus bradycardia. It may be caused by digitalis or quinidine poisoning. 
Treatment is not usually indicated (see Heart Block, p. 832). 

Sinus Arrhythmia, — ^The sinus node sometimes shows phasic activity, which 
is due to ^’ariations in ^ugal tone. The regular arrhythmia is most often related to 
respiration and the heart rate increases during inspiration and gradually diminishes 
during expiration. Phasic arrhjthmias are most apparent in the young, in the presence 
of sinus bradycardia and when digitalis is used. 

Diagnosis is usually obvious. An electrocardiogram is confirmatory when there 
is doubt. This condition should be disregarded. Its significance is in the difi'erential 
diagnosis from serious arrhj'thmia. 

ECTOPIC BEATS 

Synonym. — ^Extrisj-stoles, Premature Contraction or Premature Si'stoles. 

Ectopic beats a rc premature contractions arising as the result of impulse formation 
at a site other than the slno-auricular node. They may arise in the auncles, auriculo- 
vcntriailar node or the ventricles, Most ectopic beats are followed by a diastolic 
pause which is longer than norma! (compensatory pause) because the follouang sinus 
impulse falls on refractory tissues. Occasionally the ectopic beat occurs early in the 
cycle and muscle recovers in time for the next sinus beat to occur without a pause — 
this is tlien a true “ extrasystole ” and is referred to as an interpolated beat. 

Ectopic beats axe the commonest cause of arrhythmia and those of ventricular 
origin are the commonest \'aricty. They may occur at rare inten’als or may be 
frequent and irregular, or regular. When premature contraction follows each normal 
contraction, coupling is produced and the pulse siiows bigeminy. Ectopic beats may 
occur in short runs and occasionally an ectopic rhjThm may be established. Premature 
contractions in.ay be very frequent and arise from different foci in the same patient. 
'Fhe prematurity of the contraction results in subnormal ventricular filling so that 
the strolc volume is smaller than normal. Thus the ectopic pulse wave is smaller 
and often insufficient to be felt at the •wrist, resulting in an intermittent pulse although 
the ectopic heart sounds will be heard on auscultation. Sometimes the premature 
contraction is so feeble that closure of the aortic valtes is not heard; in this way a 
group of three sounds (two normal and one ectopic) is heard. 

AuRicuum Ext ras ystoles. — Here the ectopic focus is in the auricular m TOcardium 
and conduction to The ventricle follows a normal patiiwwy t hereaft ^ The compen- 
satory paus e is usually short. Occasionally tlie ectopic auricular sound may be heard 
prcccQing the first heart sound. 

The electrocardiogram is diagnostic. As might be expected, the P wave is abnormal 
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and may be superimposed on the T %va\e of the preceding sinus beat The prermture 
ventricular complex has a normal or almost nonnal QRS , occasionally it is absent, 
the ventncle is refractory and the auricular ectopic stimulus is ” blocked ’ 

Nodal Extrasystol^ — Here the ectopic locus is in the aunculp ven tricular 
node and excitation passes in a retrograde fashion over the auricle and normally to 
the ventncle The P wave is inverted m leads where it is normally positive and it 
may occur immediately before, during or immediately after the ectopic QRS complex. 

Ventricular Ectopic Beat s — The_e ctopic focus may he anywhere m the ven 
tnetilar muscle ^i'he com pensatory p mse is long because the normal rhythm of th** 
sinus n^e IS not inhibited and the \cntricle docs not usually respond to the firet 
stimulus after the ectopic beat , normal rhjthm is resumed with the arnv’al of the 
second normal smus impulse 

The electrocardiogram shows a premature and bizarre QRS complex often re 
sembling bundle branch blodc Right ventncular extras) stoles show a positive mam 
deflection in left ventncular leads whilst left ventncular extras) stoles show the opposite 
Etiology — Ectopic beats occur at anv age in either sex^ but they are rare in 
childhood and increase m frequcnc) throughout adult life ^they arp: more comnign 
m men than wom en 

' Most patieiits with premature beats show no evidence of organic heart disease 
however the diseased heart shows an increased tendency to form ectopic beats 
When there is ventncular disea se ve ntncular e cto pics. are common and vvhen there 
is auncular disease, as in mitrar stenosis .' aufTcu l ar ectop iM tend to occur and may 
herald the onset of fibrillation but the relationship is not a close one and all forms of 
premature contractions occur throi^hout the range of organic heart disease particu 
larly when the muscle is directly affected 

It 13 unusual to detect any cause for ectopic beats in patients without gross organic 
heartdisease but rnental and phystctl fatigue inc rease their occurrence asdoes^jCSS 
sive use of tea coffee, t obacw ^ d alcohol Emotional stres s and u nusu al_j)h)a>c^ 
effor t are ^80 common provoking factors Premature wntractions are especial^ 
a^ to occur during rest following physical exertion soon after getting into bed 
wnth change of posture and after large me als they not infrequently occur m associa 
tion wffli attacks ormigrame anSdigestive disturbances Premature contractions 
may be caused by digiuTis a nd presso r amines and occur frequently during surgical 
amcsthesia 

Clinical Features —Many mdividuals are unconscious of ectopic beats even 
when examination shows gross irregulanty Others experience palpitation a sense 
of missing a beat a large thumping in the chest or a sensation of the heart turning 
over , whilst some declare that the heart stops Occasionally more serious 
symptoms of faintness and even syncope may appear The premature beat may b« 
felt at the radial pulse or the pulse may be mtermutent When the ectopic pulse does 
not reach the wnst, auscultation reveals the sounds of premature contraction 

Diagnosis —In most patients a correct diagnosis can be made by palpation of 
the pulse and auscultation The premature beat and following pause may be detected 
at the wnst On auscultation the first and second heart sounds of the normal beat 
are followed in a rapid cadence by one or two sounds of the ectopic beat tl'heff 
pulse IS interrupted by a long pause partial heart block is excluded by palpating oT 
hearing an ectopic beat at the apex. However the occasionally inaudible or blocked 
ectopic beat necessitates an electrocardiogram for diagnosis Smus arrest may also 
Confuse 


strong beats are equally spaced and the rhythm is quite reguUr whereas & couphog 
the weak beat is clearly premature In pulsus bisfenens the puUe wave is split and 
rarely this btfidity may be enough to resemble two close but separate w aves a^culta 
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tion reveals that a single heart beat is responsible and also reveals the presence of 
combined aortic stenosis and incompetence which causes a bisferiens pulse. 

Frequent extrasj'stoles, especially if auricular in origin, may produce an extremely 
irregular pulse which may be difHcult to differentiate from auricular fibrillation. 
Tachycardia induced by effort or drugs tends to diminish the frequency of ectopic 
beats but in all cases an electrocardiogram is diagnostic. 

Prognosis depends on the nature of any assodated heart disease. 

Treatment. — ^As previously indicated, most premature beats are asymptomatic. 
^Vben the arrhj’thmia is discovered in the course of examination, the patient should 
not be informed. Patients who are aware of the condition should be reassured firmly 
and they should be dissuaded from feeling the pulse. Many respond to reassurance 
and require no other treatment. Where anxiety and the ectopic beats persist, a 
sedative should be used. Occasionally when there is much anxiety and distress due 
to frequent extrasystoles, more intensive therapy is indicated. Smoking should be 
avoided or diminished, sedation \vitli phenobarbitone in doses of gr. i to 1 t.d.s. 
should be given and quinidine sulphate in doses of gr. 1 to 5 three times daily may 
be tried wath good effect. When there is associated heart disease, this should be 
reviewed and treated. 

Nodal rhythm occurs when the auriculo-ventricular node becomes the pacemaker. 
The auricle is actirated by a retrograde spread of the stimulus. The electrocardiogram 
shows the same changes in each complex as are seen in isolated nodal ectopic beats. 
This condition occasionally occurs in normal subjects, but it is more often associated 
\iith heart disease. 


AURICULAR TACHYCARDIA (PAROXYSMAL) 

Synonyms. — Auricular Tachycardia, Paroxysmal Tachycardia, Supraventricular 
Tachycardia. 

This is the common form of paroxysmal tachycardia but it should be noted that 
other tachycardias rnay occur in parexj-sms. In this condition there are repeated 
attacks of rapid beating. The onset and termination are sudden. The arrhythmia 
arises at a single ectopic focus which may be high or low in the auricle. The auricular 
rate is usually bet\>'cen 150 and 220 per min., and mostly there is 1 : 1 conduction 
to the ventride which therefore contracts at the same rapid regular rate. The indi- 
riduai beats are essentially the same as isolated auricular ectopic beats, which may 
precede or follow the termination of an attack. Paroxysms may last for a few minutes 
up to a few days. may lecur xarely or with great frequency. 

^Etiology, — ^Tbe a:tJology is unknown. As with extrasystoles, patients w ith normal 
or diseased hearts may be affected. Paroxysmal tachycardia may occur at any age *, 
it is rare in infancy and increases in middle life, being less common after the sixth 
decade. Doth sexes are equally affected. Paroxysmal tachycardia may occur in any 
form of heart disease but patients with mitral stenosis, hypexthjToidism and auricular 
septal defect are more commonly affected. It is not mfrequently associated with 
anomalous auriculo-ventricular conduction (sec Wolff-ParUnson-White SiTidrome, 
p. 833). ^ ^ 

Most attac^ appear spontaneously but in some patients a sudden change of 
posture, excessive emotion, or physical exertion may pro%*oke an attack. Tea, coffee, 
alcohol tobacco may be aggrax'ating factors. 

Clinical Features. — ^The common complaint is of se\ere palpitation commencing 
suddenly with little warning. Sometimes a ** hca\'y beat ” or " lunge *’ of the heart 
signifies an ectopic beat which precedes the main burst of palpitation. Although 
cessation is equally sudden, this change to normal rh>'thm is not appreciated so 
frequently as the sudden onset. The rapid heart beat may affect the whole body 
with pulsation, some patients will say that the bed appears to shake. Attacks may be 
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accompanied by sternal discomfort and relative coronarj insufficiency may develop 
producing severe ischiemic pam A sensation of faintness or giddiness is common 
and rarely symeope may occur Many patients expenence sensations of great anxiety 
and extreme exhaustion There is often much flatulence and abdominal distension , 
vomiting may occur and this usually terminates the attack Attacks of migraine are 
sometimes associated with paroxysmal tachycardia With very fast rates a shock toe 
condition may appear u i th coldness of the extremities perspiration and extreme pallor 
and faintness Rarely congestive heart failure may develop especially m patients 
with pre-existing heart disease in the very young and when paroxysms continue for 
long penods 

The physical signs are tachycardia (140 to 220) and those of any associated disease 
If congestive heart failure develops it rapidly improves with cessation of the attack, 
which IS not infrequently followed by polymna 

Diagnosis depends mainly on a history of repeated sudden attacks of tachycardia 
without cause An electrocardiogram m the attack is diagnostic Sinus tachycardia 
13 distinguished by its alow onset slow decline variable rate and the knowledge of 
Its cause Carotid sinus pressure causes slight slowing in the sinus rhythm but m 
auricular tachycardia there is either no clfect or a sudden return to normal rhythm 
Auricular flutter causes a similar fast heart rate and should be distinguished (see 
p 825) Clinical recognition is sometimes possible if two auricular venous pti»« 
waves to each ventricular systole can be detected Auncular flutter may continue 
for weeks or months whereas paroxysmal auncular tachycardia lasts for minutes or 
hours Differentiation from the electrocardiogram may also be difficult There is 
1 1 conduction in auncular tachycardia but the alternate P waves in 2 1 auricular 
flutter may be buned in the QRS complex and therefore difficult to detect When 
the pulse IS irregular and fast, auncular fibrillation is the usual cause (see p 82o) 
Parotysroal ventricular tachycardia is rare and associated with serious disease of 
heart muscle (for diagnosis see p 828) 

Procnosis —The outlook for individual attacks is good cessation occurs spon 
tancousTy after a short penod However when there is organic heart disease or when 
attacks are resistant to treatment and the tachycardia persists for a long time, con 
gestive cardiac failure may develop Persistent attacks occasionally cause coronary 
insufficiency and muscle damage In infancy long attacks may be lethal from heart 
failure Prom the long term pomt of view, prognosis is very good for the vast 
majority of patients Attacks may be infrequent and they rarely interfere with work 
and normal employment They may cease as mysteriously as they started and the 
physiaan should invariably give an encouraging prognosis 

Treatment —In most patients with paroxysmal tachycardia there is anxiety 
attac^ are often more frequent during phases of heightened emotional tension 
Confident reassurance is thus essential and it should be stressed that the heart i* 
healthy and that sudden death is no more likely than m other people In rare cases 
where the attacks are assoaated with serious organic heart disease and cardiac fadure 
IS present or a possibility , digitalis should be given indefinitely 

Many patients Icam a simple method of terminating the attack such as breaib 
holding drinking iced water or self induced vomiting Carotid sinus massage is 
however, the most effective with the neck extended m a reclining posture the carotid 
smus region is firrnly massaged on one aide only and this procedure may be repeated 
on the opposite side it should not be earned out in elderly, arlcnosclerotic subjects 
In severe prolonged attacks it is advisable for the patient to he down and gf » f 
aumidinc together with gr 1 of phenobarbitone, should be given Most attacks 
then cease vv ithm 8 hours , vv hethcr this u spontaneous or due to tmmidinc or sedation 
IS uncertain Intravenous digoxm (1 mg) (or Lanatoside C) sh^ld be tried and i3 
usually effective in alecks which conUnuc after quinidine has been used vntbowt 
success Cholinergic drugs have unpleasant side effects and are not advised titdess 
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sed'ition, qumidine and digitalis Ime failed Prostigmme is given intra\ enously or 
intramuscularl) in doses of 1 mg Acetjl /? methylcholine chloride (Mecholyl) may 
be gnen subcutaneously in doses of 10 to 20 ing as it acts in less than 5 minutes, 
and often the gut and bladder are more dramiticallj affected than the arrhj’thmia 
Hypotension is a serious toxic effect Cholinergic action may be abolished by intra- 
\enous atropine (1 mg) if any of the side effects is serious It is emphasised that at 
least 95 per cent, of attacks may be termmated by less drastic mediods Patients 
ha\ang only occasional attacks need advice about the mdividual attack, but no long- 
term treatment other than reassurance and perhaps an occasional sedative When 
attacks are frequent, gr 3 to 5 of quimdme t d s , should be given for a trial period 
of 2 to 3 months and if the frequency of attach is reduced and the drug is uell 
tolerated, it should be continued indefirutely 

Paroxjsmal tachjcardia in infancy is ‘^enoiis and may lead to congestive heart 
failure , digitalis is indicated and is almost always effective 


AURICULAR FLUTTER 

Auricular flutter is a condition of rapid auricular pulsation of 180 to 360 beats 
per rmnute The onset is sudden In the majority of cases there is partial auriculo- 
ventncular block varying from 2 1 to 5 1, the former bemg more common Ven- 
tncular rates are usually from 130 to 180 per minute InvestiMtions by Lewis 
suggested that flutter was due to a conunuous arcus movement of excitation m the 
auricular mjocardium, more recent work indicates that there is rapid stimulus 
formation at a single focus from vihich waves of activity spread through the auricles 
in all directions 

The rate of stimulus formation m this condition is faster than m the auncular 
tachvcardias and slower than m auncular fibrillation, but in each condition ectopic 
stimulus formation appears to be the fundamental disorder In\ esugations by Prinz- 
metal show that the eaopic focus tends to be at the caudal end of the auricle m flutter 
and at the cephalic end m auncular tachycardia Auncular flutter is much less 
common than either auncular tachycardia or auncular fibrillation Paroxysms of 
flutter usually last much longer than those of paroxysmal tachycardia (auricular) and 
com ersion to auncular fihnllation occurs readily , there is much overlap between 
the two conditions 

^Etiology — ^Auncular flutter is almost alway'S assoaated with either ischsmic 
or rheumatic heart disease Men are most commonly affected It may be responsible 
for tachycardia in infancy but othenMse is unusual under 40 years of age and most 
common after 60 

Chmcal Peatures — ^Auncular flutter may cause the same symptoms as paroxys- 
mal tachycardia (see p 823) Ischieraic heart pam may occur and a persistent attack 
of auncular flutter may precipitate congestive cardiac failure 

Heart rate is usually rapid and regular, but there may be sudden changes in rate 
due to a vanabic degree of aunculo ventncular block Exerase and emotional change 
leave the rate unaltered, but carotid smus or eyeball pressure may result m a sudden 
rate cliange When the degree of block is high (4 1) the ventncular rate may be 
normal The loudness of the first heart sound may be vanable when there is a vary- 
ing degree of block. Sometimes the auncular waves ( ‘ a ” waves) may be seen in 
the neck, and their regular lelationslup to the less frequent v entncular pulse detected 
The eleclrocardioffram — P waves are regular at rates from 200 to 350 per minute 
They are most readily seen in leads II and HI or right sided pracordial leads, 
cspcciallv CRl The P waves often show a continuous undulating pattern without 
an iso electnc interval, tins appearance is due to the auncular T waves P waves 
arc also abnormal in form, depending on the site of ectopic impulse formation None 
of these entem is absolute The level of aunculo ventncular block determines th* 
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frequency of the QRS complex When there w 1 1 conduction P wates may not 
be distinguished and the appearance may be confused A/ith \entncular tachjcardia 
Vagal stimulation leaves the P waves unchanged whilst the QRS complexes may 
become irregular or recur at a regular slower rate 

Prognosis —Prognosis depends lai^ely on the nature of any underlying heart 
disease Prolonged attacks may precipitate heart failure when there is pre existing 
heart disease but when the heart is ouicnvisc normal auricular flutter may be toler 
ated well for years Attacks of auncular flutter tend to recur, but they are extremely 
vanable m duration and m frequency of recurrence , 

Treatment — In all cases underlying heart disease should be reviewed ana 
congestive heart failure treated by the usual methods In the rare cases where natural 
heart block keeps the heart rate normal there arc no symptoms and no treatment w 
indicated but in others digitalis is the drug of choice Digitalis is given to j 

ventncular rate and to produce auncular nbnllation which is more easily controlled 
than auncular flutter and more readily comeited into normal rhythm . , 

Digitalis folia (or other preparations of the phj-siaan s choice see p 814) should 
be given m doses of gr 3 t d s , on the first day gr 2 t d s and gr 1 t.d s on the 
second and third days with a maintenance dose of gr 1 b d Auncular fibnllauon 
frequently follows this regime Many patients however, remain in auncular flutter 
and m these the ventricular rate should be controlled by digitalis Little is 
by using other anli arrhythmic drugs as m most cases underlying organic heart 
disease prevents the commuation of normal rhythm Patients in whom auncular 
fibnilation has developed should be maintained on digitalis but in some where ihett 
is no senous organic heart disease quinidmc should be used (see treatment of auncuUt 
fibrillation p 823) 


AURICULAR FIBRILLATION 

Auricular fibrillation is the most common and one of the more senous of the 
persistent arrhythmias Integrated auncular contraction disappears and is repla«“ 
by rapid irregular fibnllary twitching of the auncular muscle and there is irreguwt 
rapid ventricular contraction Paroxysms may occur but mostly auncular fibnllat*®^ 
becomes a permanent condition 

As in the case of auricular flutter Lewis came to the conclusion that aunculaf 
fibrillation was due to a single excitation wave travelling around a mam arcus patn 
and giving nse to lateral daughter waves This circus theory has been generahy 
accepted but recent investigations particularly by Pnnzmetal and his assoaates using 
die high speed anematograph and cathode ray oscillograras have shown no evidence 
of arcus movement centnfugal waves or daughter waves This recent work sho^ 
that auricular fibrillation is characterised by a chaotic disturbance of aunculaf mus<^ 
found only in this condition There are asynchronous pulsaUons of mmute segttien® 
of muscle larger movements of larger areas of muscle and all intermediate vancties 
which may occur simultaneously or separately It appears that the arrhj’thnua ^ 
initiated from a single ectopic focus but the larger movements arise from divert® 
foa and they pass over the auncle from 400 to 600 times a minute These 
waves may pass m any direaion dunng a given bout of fibrillation and they vaiT 
greatly in mtens ty of contraction 

With auncular fibnilation there is usually a degree of aunculo ventncular block 
Stimulation of the ventricle is irregular and the rate is usuaUy between 100 and 16 ^ 
beats per minute Some paUents espeoaUy when there is long sunding 
stenosis, show a high degree of A V block and the rate may be noi^ Digirtl'* “ 
however mostly responsible for slow ventricular rates accompanying aunciua* 
fibnilation 

Auncular fibnilation diminishes the efficiency of the heart There is good evidefl^ 
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to show that cardiac output rises when normal rhythm is restored ; however, from 
the clinical point of view the circulation may show little evidence of inefficiency if 
the ventricular rate is controlled by digitalis. 

The electrocardiogram . — ^The characteristic feature of the electrocardiogram is the 
dis appearance of P waves an d their replacement by irregular waves of varying size 
calicd “ f ” waves^ and usually best seen in right chest leads. The ventricular com- 
plexes are irregular and vary slightly in contour, but have the same general form as 
those found when the patient is in normal rhythm. If they appear to be regular, 
measurement of successive RR intervals reveals the underlying irregularity. 

Etiology. — Auricular fibrillation is mostly associated with organic heart disease. 
However, in 7 to 10 per cent, of patients the heart muscle and valves are apparently 
normal ; these patients have a good prognosis. 

Any tj'pe of organic heart disease may be associated with auricular fibrillation, 
but ^itral, stenosis, ischajmic heart disease and hy pe^y roidism accoimts for most 
cases. Auricular fibrillafron occurs in the course of most patient with mitral stenosis, 
and the establishment of permanent arrhythmia may be preceded by frequent auricular 
ectopic beats or paroxysms of auricular fibrillation. Patients with great enlargement 
from mitral stenosis dways have auricular fibrillation, but heart failure commonly 
occurs whilst there is still normal rhythm. 

Auricular fibrillation may be continuous or paroxysmal in hyperthyroidism and 
its frequency increases with advancing years. Auricular fibrillation is common in 
chronic ischsemic heart disease and may be due to occlusion of the artery to the sinus 
node. Although many patients with hypertension develop heart failure with normal 
rhythm, auricular fibrillation sometimes occurs, particularly when coronary artery 
disease is also present. It is rare in malignant hypertension. Transient attacks of 
auricular fibrillation are common in patients with recent cardiac infarction. Con-^. 
strictive pericarditis .is associated with auricular fibrillation in .'ll least one-third of 
the cases, but in other forms of pericarditis, arrhythmia is rare. Auricular fibrillation 
is sometimes associated v-ith non-cardiac disease, especially in carcin oma of the 
bronchus and other neoplasms j_n the chest and mediastinum wfien^here is*inv6I^- 
rncnt of cardiac ndrves or direct inva^on of the pericardium and heart. It occasion- 
ally occurs in apparently normal hearts. Sudden physical or mental shock may 
precipitate the arrhythmia in some patients wlulst in others there is no apparent 
cause. Auricular fibrillation may occur at any age and in either sex. 

Clinical Features. — Some patients arc unaware of any irregular heart action 
but many experience palpitat ion. Dizz ines s, sy ncope and card iac pain, some- 
times accompany an attack of auricular fibrillation. Heart failure may develop, 
symptoms are then determined by its severity, and the nature of the underlying 
heart disease. 

Sj'stemic and pulmonary emboli are common complications of auricular fibrilla- 
tion and are especially likely to occur if the arrhj'thmia changes to sinus rhythm. 

Diagnosis. — ^Auricular fibrillation is recognised by total irregularity of the pulse 
in rhythm and volume. Before treatment is given there is mostly tachycardia and 
some of the weaker beats may not be appreciated at the wrist so that a pulse deficit 
is usual. Frequent irregular ectopic beats may resemble auricular fibrillation, but 
in most cases the basic regularity of sinus rhythm can be recognised and exercise 
tends to produce a more regular pulse. A slow ventricular rate in auricular fibrilla- 
tion from natural heart blod; or digitalb therapy may result in an almost regular 
pulse. When there is doubt an electrocardiogram is confirmatoty. 

Treatment..— The management of patients with auricular fibrillation depends to 
some extent on its cause, and in all cases the possibility of thyrotoxicosis should be 
borne in mind and excluded asjan xtiologiml factor. 

All cas<» witJi tachycardia, or any evidence of congestive cardiac failure, require 
digitalis which should be used in routine doses of the preparation of choice. Digitalis 
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folia is satbfactory and gr. 3 t.d.s. on the first day, followed by gr. 2 t.d.s , and cr. I 
t.ds. on the second and third days, followed by a maintenance dose of gr. 1 n-Q- 
which is adequate for most cases. Occasionally more rapid digitalisation is necessary, 
when intravenous digoxin or Lanatoside C may be used (see p. 814). . 

Conversion of auricular fibrillation to normal rhythm must be considered in an 
cases where auricular fibrillation is of functional origin, and where there is no e\iden« 
of serious organic heart disease. Conversion should also be attempted in succeMfuU) 
treated hyperthyroidism if spontaneous reversion has not taken place, it shouid^^o 
be attempted in cases of mitral stenosis after successful mitral valvotomy. ^ Quimdine 
is the anti-arrhythmic drug of choice : it should be combined with digitalis in 
cases where there is underlying heart disease and the possibility of heart failure. i 
is traditional to give a test dose of quinidme (gr. 2), but there is no evidence mat tins 
has any value. There are various recommended schedules for the oral administration 
of quinidme, the following one is satisfactory : gr. 5 four-hourly on the first day, gr^ 
two-hourly on the second day and repeated on the third day. The course is stopper 
when conversion to normal rhythm occurs or at the end of the third day, or if senous 
toxic effects occur. Toxicity is shown by vomiting, diarrhcea, hypotension and even 
syncope — the drug should be withdrawn if any one of these appears. Quinidme is 
an abortefacient drug and should not be used during pregnancy. If conversion 
normal rhythm has occurred as a result of quinidme therapy a maintenance dose o 
gr. 5 t.d s, should be continued for a few weeks. 

VENTRICULAR TACHYCARDIA 

Ventricular tach}'cardia is a condition of rapid regular rhythm which is initiated 
from a focus in the ventricle. It may be paroxysmal or continuous and is almost 
invariably associated with serious organic heart disease affecting left ventricular 
muscle. Acute cardiac infarction is the cause m 75 per cent, of cases of ventricular 
tachycardia. Digitalis intoidcation may be a preopjtaDng or aggra%ating factor. 
Rarely there is no evidence of organic heart disease. 

Symptoms arc those of paroxysmal tachycardia ; there may be little sulrie«»^^ 
disturbance or symptoms arc submerged m those of cardiac infarction or heart failure. 
Ventricular tachycardia may be responsible for relatively sudden and rapid deterioW' 
tion in the course of cardiac infarction. Examination shows a regular rapid heart 
rate between 150 and 300 per mmute. Hypotension, peripheral constnction ana 
sweating may indicate the development of shock. 

The electrocardiogram shows abnormal QRS complexes which are widened and 
may resemble those of ventricular ectopic beats. There is slight irr^ki”^ 
of rhythm. P waves arc rarely recognisable but during episodes of regular rhythm 
they are normal, whereas the QRS complexes usually show evidence of serious 
myocardial disease. 

Diagnosis.— Paroi^sms of tachycardia occurring dunng the course of seriotis 
organic heart disease suggest a vcntncular origin, particularly m cardiac infarctioi'» 
hypertension or aortic valve disease. The diagnosis is confirmed by the electrw 
cardiogram. In supraventricular tachycardia the QRS complexes are frequently 
normal and regular, whereas in vcntncular tachycardia the QRS is obviously abnonnai 
and not quite regular. The electrocardiogram of supraventricular tachycardia 
funcuonal bundle branch block may not be distinguishable from that of vcntncular 
tachycardia, 

TreatraenL— Qumidine is the anu-arrhythmic dru.T of choice It should he 
given orally in the first instance as desenbed for auricular fibrillation (see aho'eJ. 
If oral quinidme is not effcrtive or if detenorauon in the patient’s condition demand 
more urgent treatment intravenous procaine amide (5 to 10 mJ of 1 or 2 pcf 9^° ' 
solution), or magnesium sulphate (20 ml. of 20 per cent, solution), or quimdieo 
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lactate (gr 10 of quinidme m 50 ml of 5 per cent gluco'^e at a nte not e^ceedmg 
2 ml per minute) should be given slowly and controlled by senal electrocardiograms 
where possible The mjection should be stopped if normal rhjlhm develops, or if 
senoub toxic symptoms de\ elop , oral qumidme should then be given m dos‘*s of 
gr 5 t d s for a few weeks 

Although the above measures are not xvxthout danger of senous toxic effects the 
gravity of ventricular tachjjcardia m cardiac infarction demands effective and urgent 
treatment 


DISORDERS OF CONDUCTION 

Conduction of the excitatory impulse may be delayed or mtemipted at any point 
dunng Its passage from the smo auricular node over the rest of the heart The site 
and degree of delay may be determined and forms a basis of classification as follows 

(1) Sino auricular block 

(2) Aunculo ventricular block (usually known as heart block and mdudmg 

prolonged PR mteraail, partial and complete heart block) 

(3) Bundle branch block and mtraventncular block 

SINO-AURICULAR BLOCK 

Smo auncular block is a relativdy rare condition m which tlie whole heart fails 
to beat due to an impulse from the smo auncular node not bemg generated, or 
possibly because auricular response to the stimulus is blocked This condition is 
indistmguishable from sinus arrest (see p 821) 

AURICULO VENTRICULAR BLOCL (HEART BLOCK) 

In aunculo ventncular block there is defective conduction m the nunculo 
vcntncular node or the bundle of*his o** both U he condition ma^ be transient^ 
paroxvsmal or permanent 1 here are three grades fi) Delaved conduction of the 
impulse from auricle to veniride, resulting in a prolongMion of the PR interval 
(u) Partial heart block with dropped beats due to intermittent failure of aunculo 
vcntncular conduction (lu) Complete heart block when there is complete aunculo 
ventricular dissociation 

?)t.Tsvt viwvXvwis vSvt -and gmivs as •pa.TUaV dt mcotnple'iB htart 

block, while other wnters divide partial heart block mto cases where there are irregular 
dropped beats and those where the conduction defect is regular 

(i) Prolonged PR Interval (First Decree Heart Block) — ^WTien impulses are 
dclajed in passage through the aunculo ventncular node and bundle there is a pro 
longation of the PR mterval on the electrocardiogram (normal is 0 12 to 0 22 sec ) 
V prolonged PR interval maj be transient, a stage m the development of more severe 
block, or pennanent and non progressive The diagnosis is essentially electrocardio- 
graphic but live delav between auncular and ventncular events may be detected 
occasional!)- b) clinical examination Abnormal delay between jugular venous " a ’ 
waves and c’ waves or between auncular components and ventricular components 
of the first heart sound maj be detected As the PR mterval is prolonged the first 
heart sound becomes softer In mitral stenosis there mav be a gap between the 
auncular sj'stohc murmur and the first heart sound 

/Etiolog) — First degree heart bloA occurs m all conditions which produce com 
plctc heart block (see p 830) It ronunonU occurs m the course of carditis, cspcc 
tallv in rheumatic fever where a prolonged PR interval indicates the presence of 
active carditis A prolonged PR interval may be a permanent result of scar formation 
(«) Partial Heakt Block.— ^Vhen the canliac impulse fails to rcacii the vcntnclcs, 
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through intermittent failure of aunculo ventricular conduction so that dropped beate 
occur, the condition is spoken of as partial or second degree heart block The dropped 
beats may be occasional, irregular or frequent and regular 

Wenckebach (1899) described a form in which the PR interval becomes pro- 
gressively longer after each dropped beat until conduction fails again In other C3S^ 
the ratio bet\\een auricular ana ventncular beats may be steady and regular bm 
each second, third or even fourth ventncular beat may fail, producing 2 1, 3 1 
and 4 1 ratios , the pulse may then appear to be grouped m runs of tv os or |_hrees 
Ventricular rate depends on the auncular rate and the degree of block, thus at 
normal auncular rates and 2 1 block the pulse rate is slow (34 to 40 beats per minutel, 
whereas with an auncular tachycardia and partial heart block the pulse may be rapid 
Inspection of the jugular venous pulse may show an “ a” wave corresponding to 
the dropped ventncular beats and an auncular sound may be heard at the same tune, 
but an electrocardiogram is necessary for confirmation , 

The electrocardiogram shows the frequency of absent QRS complexes compared 
with the frequency of regular P wa\cs I>ead II or a right sided chest lead should 
be examined when P wyes are not clearly shown m other leads A progressive 
lengthening of the PR interval followed by a dropped beat is the Wenckebach 
phenomenon 

Etiology (see Complete Heart Block) 

Prognosis —Partial heart block nearly always indicates heart disease and imph^ 
damage to the myocardium The condition may be transitional to complete heart 
block Prognosis depends on the nature of the underlying heart condition 
Treatment depends on the nature of associated heart disease 
(lu) CoMPLPTE Heart Block — In complete aunculo-ventncular block the cardiac 
impulse fails to reach the ventricles which continue to beat in response to a focus 
which IS situated m the conducting tissues of the ventricular septum The inherec* 
rhythmicity of ventricular foci is slow and slightly irregular, being almost totalb 
uninfluenced by external stimuli so that fever and efiort leave the pulse rate unaltered 
There is some evidence that vagal activity has a slight effect The condition is spoked 
of as complete aunculo ventncular dissoaation, and the ventncular beating 
an idioventricular rhythm The slow rate results m increased ventncular filling* 
the stroke volume is large and tends to maintain a near normal cardiac output 
at rest 

Etiology —There are many causes of delay in the conducting system , the higbet 
grades of aunculo ventncular block arc usually assonated with chronic senous heart 
disease, causing anatomical lesions of the conducting system, whereas in the lessef 
grades of block, which may be transient, the causative factors may be self limiting* 
reversible and of a functional nature The frequency of senous heart block increases 
w ith age and it is more common m men than in women The more important causes 
are Jsefuemte heart disease Chronic coronary athero-sclerosis leading to fibrosis 
of the A-V node and bundle is the commonest cause of complete heart blodc, which 
IS then a permanent condition Involvement of junctional tissues is usually part m 
widespread myocardial fibrosis but occasionally the special artery to the bundle 
which is a branch of the right coronary artery, is occluded and the lesion is mort 
limited Acute cardiac infarction sometimes causes transient heart block Calctpc 
aortic stenosu may be associated with vanous degrees of heart block, Calaficatiu” 
and fibrosis extends into the region of the bundle , associated coronary insufficient 
is another factor in these cases Rarely calcification may extend into the bundle 
from the mitral annulus in chronic mitral vzUe disease Rheumatic carditis commoul) 
causes first degree heart block, and less frequently sev erer grades of block. DiphthertM 
carditis may cause any degree of conduction delay, complete block is more usual 
and indicates extensive and usually fatal myocarditis Syphilis occasionally cause* 
heart block , probably most cases are due to associated coronary insufficiency ft®® 
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coronary ostial stenosis, or coronarj' athero-sclerosis ; gummatous infiltration is a 
rare cause. Infiltration of the node and bundle by neoplasm occasionally produces 
heart blodc. Diffuse changes in the myocardium occur in Friedreich’s disease and 
myotonia atrophica, and the bundle of His may be involved, causing an increase of 
the PR interval and even complete heart block. Digitalis is perhaps the commonest 
cause of the lesser degrees of heart block. The effect is due to vagal stimulation 
and a direct inhibition of the conducting tissues. Quinidine rarely causes conduction 
delay. Congenital heart disease may be associated wth the various grades of heart 
block. Complete heart block is uncommon but occurs in some cases of ventricular 
septal defect, and occasionally where the septum is normal. It is very rare in cj’anotic 
congenital heart disease. The ventricular rates tend to be considerably higher than 
in cases of acquired heart block. 

Clinical Features. — ^The lesser grades of heart block do not usually produce 
symptoms. The dropped beats of p artial heart bloc k may produce unplpasnnt sensa- 
tions in the chest ; the l ong pause or the_t h ud of th e next beat may be fel t a nd faint - 
ness may occur ; however, it is with complete block that serious symptoms generally 
occur . C omplete auri culo-v entricular dissoda tion is mostly associated with a slow 
heart rate, usually from_30 to 40 per minute. At this rate symptoms may be com- 
pletely absent but with slower rates f aintness is common. Attacks of sudden syncope 
f Stokus-A dams syndrome) occur in nearly 5 0 pe r cent, of cases. 

Stokes-Adams Syndrome . — This condiuon is”cHamcterised by su dden atta cks 
o LloWoT consciousness ass^ated wi^ e x treme bradycardia or p eri ods of ventricul ar 
a svstt^le. It seems mat d epression o i th e idioventr icul ar focus .res ultmg m very slow 
v^tncular rates is mostly responsible f lO to 2 0 p er minu tek The auncle c o ntinue s 
toJaSat atjLnflJcm^ rate_wh^t the ventricle is in active . “ 

Loss of consdousness'is sudden and unaccompanied by any aura ; attacks may 
last "for a.f^v seconds to 1 minute or m^re; recovery is unlikely after 2 minutes. 
Ar2s5'StoVe continues e xtreriie pat ior aevdops and a ftfj V ome lO to 12 sewnd s. move- 
ments commence and co nvulsions may follo w. Breathing becomes stertorous and 
may be of the C hevne-Stokes vari ed at^e end of an attack. Ve n^cular fi brillation 
m ay supcrN'cn e. \Vhen the v entricul^ beat is resumed co nsciousness retum^usua^ 
^ Ylthoui'^ 'v~ pcriod of c onfusion , and tlu shmg of the fa ce is common. Bed patiSits 
ha\c been observed in the course of conveisation which has been resumed normally 
immediately after the syncope. 

Auadv&lnw}' occ ur at infr equen t intcn-als or in_ rapid succession . They are 
particularly Ukcly to occur at an early sta^c when block develops 

from parrial heart block. It app^n; that theridiove ntricular rh%Thro becomes more. 
stabk-when ^inplete he ar t block is permanent. Rarefy <»inpletc heart block causing 
StoV es-A dams attacks may be parox\-5tharso~that between the attadis there is sinus 
rlijnhm. Iwcsscr grades of the ajmcopal reaction such as gid diness and faintnfs^g ma y 
occurJi efore an d between attacks of complete unconsciousness. 
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ever, the size and shape of the heart is essentially determined by the underljing 

^ T hFeie ct TOcardios ram.—V waves are regular or show slight variation and 0(^ 
at a normal r^e ana are of normal form. The QRS complex occurs at a slow 
though usually at regular intervals; however, the PR intervals are totally 
because there is no relationship beWeen the auricular and ventricular wmpl« 
The QRS complex is usually aWormal, being wdened and similar to that seen 
bundle branch block and ectopic ventricular beats. j u 

Diagnosis. — ^The diagnosis of all forms of heart block must be confirmed by tn 
electrocardiogram. A prolonged PR interval is not usually diagnosed by 
methods. Second degree heart block may be diagnosed if attention is paid to ' 
tricular activity as shorni by the pulse, apex beat and the first heart sound, an 
auricular activity by observing “ a ” waves in the venous pulse. It should be reroe 
bered that sinus irregularity, sinus bradycardia and ectopic beats may be contus 
with the dropped beats of heart block when attention is only given to the wrist 
Altliough most cases with a ventricular rate of 36 or under are due to complete nea 
block, a 2 ; 1 partial heart block may occasionally cause difficulty when the auncu 
rate is normal. . 

Congenital heart block should be diagnosed only when a slow pulse 
found at an early stage and wlien there is other evidence of congenital bea« 
disease. ^ . t. the 

Stokes-Adams attacks normally provide little difficulty in diagnosis when i 
presence of heart block is known. The suddenness of onset, of 

^nnd absence of confusion afterwards help to differentiate frorfi eDUep gy...>'^Vh^° 
block, IS paroxysmal, Utagnosis is uiuicuu bet^n attacks and wrifirmation oi «> 
heart rate at the time of the attack is necessary. ^ j u rt 

Prognosis.— The prognosis depends mainly on the nature of associated h®n 
disease and severity of the conduction defect. Thus first degree heart block is 
in rheumatic cataitis and the outlook depends on other factors. Complete he^ 
block in diphtheria, on the other hand, indicates very severe carditis which is uswt*} 
fatal. 

In complete heart block due to slowly progressive Uchromic fibrosis or 
tiofi, a life of moderately reduced activity may be pursued for many years pm'i“ 
sjncopal attacks arc not present. When Stokcs-Ac^ms attacks arc frequent the 
look is poor, and apart from the nsk of a fatal termination during an attack, dea^ 
may occur with the usual clinical picture of congestive heart failure. Transient bl^ 
in acute cardiac infarction does not matcnaliy influence prognosis when coropat^ 
w ith other factors such as shock and congestive heart failure. 'I'he progress of 
with congenital heart block depends almost entirely on the nature of the ossociai'^ 
lesion. 
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BUiSDLC BRANCH BLOCK 

Activation of both ventricles occurs simultaneously in the normal heart* When 
there is delayed conduction of the impulse to one ventricle asynchronous contraction 
results. Unilateral delay may occur in the left or right branch of the bundle of His 
due to disease in the ventricular septum. In some cases there is no demonstrable 
disease of the septum and the delay appears to be of a functional nature. There are 
no symptoms or significant hremodynamic effects of this asynchronous contraction, 
and bundle branch block should not be considered apart from the condition of the 
heart v.*ith which it is associated. Although bundle branch block is essentially recog- 
nised by the electrocardiogram, its presence may be inferred by cUnical recognition 
of ventricular asynchrony. 

The normal second heart sound contains the almost simultaneous sounds pro- 
duced by the closure of aortic and pulmonary semilunar valves. Inspiration accentu- 
ates the normal slight delay of pulmonary valve closure. When there is bundle branch 
block the asynchrony of ventricular systole is shown by an increased time interval 
between these two components of the second heart sound so that wide “ splitting, ” 
results. This .sign is mn.-^t nhv ?>^tis in rases of right bu ndl e branch blo ck. 

The cUctracarSlogram (see also p. 801). — Experimental work and clinical research 
has established clearly the cardiographic patterns associated with left and right 
bundle branch block. The l^vave and PR Interva l are normal, but the ORS 
complexes are prolonged to 0-1 2 sec, or more du^ to the delay^ activity of one 
ventncle. I'he diagn^i^LJ 


Lkfl-fli-right-bundle-brench block is be e» fr,^m tho 

p necordi aUeads. 

In hft bundle branch block the normal Q wave is abs ent fromJ eft-s Ided chest lead s 
a n^ is i^taced bv a small R wave, w hich is followed bv a s econd R wav e cl ue to late 
e xMtation ot thTle tt v entncle . ~ The complex tends to rese mble an M. The initial 
R wave of right-side d nor mal but there is a late S wa\ e reflecting th&de.. 

layed activity of theTeft ventncle. -T wa ves a re usua|W inv^ed in left orrecordial lend s. 
^ in TiPHt hunAio hT/yr,/-h.hl<vh ri ght-sided ch est leads ^ow a d^lpyed sepn^dn’T^ 
wave after tlie small norm al initial R w ave produc ing a charactenst ie R SR'_ com plpv 
Lelt-sicled chest leads show a normal Feft-sided q R wave , followed by a delajed S 
wave which is a reflection of the delayed right venTricuIar activity. T waves are 
frequently inverted in the leads showng an RSR' pattern. 

i’Etiology. — Left bundle branch block tends to occur in conditions producing^ 
l eft ^ent^^cular hvnertroDh v a nd left ventricular disease so that it is not uncommon 
in h ypenensive heart disease, is ch gmb and noW io .-nU a ;r;e/.og». Cardiac infarction" 
may proUucc right or left bundle branch block, which may be transient ori 
permanent. * 

Right bundle branch block occurs in cwiditions particularfe^ffecting the right 
heart. It occurs in some cases of mitral stents, chronic pulmon^ heart disease and 


in 90 per cent, of patients w'ith auncular semal defecr? ftfassive oulmnnatv' emhoUsm-.* 
commonly produccS'right bUnuie oranen bloclT ^ndle branch block may occur 
^ a fummonal phenomenon in association with paroxysmal tachycardia. Rip bt bund le 

hvitiuals but left bundle branch blockis 


br anch block oamrs^in a^few healtfiy indK-ii 

Liihical featured — Apart irbm the d 


tricular. contraction descri bed abo^e . the clinical picture is h^- nssnnated 

h eart d isease. 

Prognosis and Treatment likewise depend entirely on associated heart 
disease. 

WoLy^ AmvTKsnv.^^H tTr SYNDBOwn — ^Altiiough there is no conduction delay 
in this condition it is coru’cntionahy described with bundle branch block. The 
diagnosis is essentially by elcctrocardiogtam. Tlie PR interval is short (O-I sec. or 
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less) a nd IS followed by a QRS cQinpW reserobhpg bund lc^branchMoek The short 
PD mt'erval is comoensatcd By the pfotongation ot the 

the. xvave 3 113 tHe-end of tKTgUS is normal It aEp;£^.-tIierefore^hat 
tV<pr A'irT^pma tiirfij.£ntricular e xcitation _T fo pcemat^rc, cxcitatmn wa^pjQpap y 
travds by an anomdous,path\vay from^auncle to vcntncle — Ano m al n iis-humiles oi 
l Us.ift Kave beargcmoiSratfcdjccasjo nally by htstol^ical exa mination ^ _ 

The rontiniQiLmayJit-penn'mcnt, transient or parojQrsmalw- MorpuL UKS 
pUyf ^ TT<ay altp jn ate With pre cxatation o nes The heart is mostly normal du 
par oxysmal tachy cardia occure in 5 0 per cent of cases 


ISCHEMIC HEART DISEASE 

Ischaimic heart disease includes all conditions whicli arc due to a failure of the 
coronary circulation to meet the demands of cardiac muscle As a rule the corima^ 
arteries are diseased so that the term is almost synonymous with coronary heart 
disease, and m most cases atheroma is the cause Angina pectoris is a clinical syndrome 
and IS restricted to the diagnosis of paroxysmal cardiac pain due to coronary disease 
Cardiac infarction indicates a clinical syndrome but also refers to pathology because 
it IS essentially associated uith necrosis of heart muscle Coronary thrombosis refers 
to patholoCT and is almost synonymous with cardiac infarction but occasionally 
either condition occurs without the other Acute coronary insufficiency refers to an 
acute severe functional disturbance and may be recognised as a clinical syndrome 
having some of the features of angina pectoris and some of cardiac infarction Such 
terms as coronary infarction cardiac thrombosis angina mnocens, pscudoangina ana 
angina minor should never be used - 

The clinical picture largely depends on the rate of development and extent ot 
myocardial ischxmia The mam syndromes, angina pectoris cardiac infarction aM 
coronary insuffiaency may occur in any sequence in combination, or as isolated 
events The slow development of ischxmic heart disease may rarely lead to impaired 
function and heart failure without cardiac pain The disease should be regar^d 
as a continuous process with cardiac infarction as the outstanding event responsible 
for deterioration in circulatory effiaency 

/Etiology — All forms of ischarmic heart disease are manifestations of one disease 
process the essentials of which arc a discrepancy between the supply of oxygen and 
the requirements of heart muscle Occlusive disease of the coronary arteries usually 
atheroma is the cause but ischxmia may be relatively increased by the abnormal 
requirements of muscle hypertrophy or greatly increased external work 

The cause of coronary atheroma is unknown There has been a great increase 
m the incidence of all manifestations of ischxmic heart disease dunng this century m 
modem W estern states This increase is real and cannot be accounted for by ud 

f roved methods of diagnosis or a changing age distribution of the populauon 
schxmic licart disease is the commonest single cause of death and probably account* 
for 50 per cent of all cardiac deaths 

Males are much more commonly affected than females, when hjpertcnsion 
diabetes and other endocrine disorders arc excluded coronary disease is rare in women 
below 60 years of age This sex difference roust have an important associauon wim 
the cause Coronary artery disease is more frequent in the higher a"e groups but it « 
not uncommon under the age of 40 in men and conversely many aged people show 
little ev idcnce of atheroma indeed the absence of atheroma is a prerequisite oi 
attaining great age It is doubtful whether coronary atheroma leading to iscluenv 
hwrt dts»« should be regarded in any waj as a part of the normal ageing 
Most authorities agree that hcrediiary factors are important in the pathogenesis 
coronary disease There is a reJativri} high incidence of coronary disease, bjT'^ 
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tension and degenerative ^ascula^ affections in the close relatives of patients viith 
coronary disease , however, the relationship is by no means a close one and in general 
a common disease m the community is more likely to be due to environmental factors 
than genetic ones 

There is considerable evidence that abnormal lipoid metabolism is a factor in 
the development of atherosclerosis (see p 919) There is a higher incidence of 
atheroma in modern states where diets contain much more animal fat than those of 
pnmitive peoples, in whom atheroma is almost unknown It is obvious that many 
other factors may be operative, and it has not yet been showm that decreasmg the 
dietary intake of fats and cholesterol influences the sev enty or incidence of ischiemic 
heart disease Further evidence for the metabolic theory comes from the laboratory, 
where atheroma may be produced m rabbits and chicks by feeding large amounts of 
animal fats and cholesterol , the conditions are not comparable with those m man 
and the lesions produced, though closely resembhng human atheroma, are not iden- 
tical Many patients with coronary disease show rather high lev els of blood cholesterol 
and certam other hpoid substances The high inadence of coronary atheroma in 
diseases associated with high blood levels of cholesterol, e g diabetes, myxcedema 
and familial hj percholesterolxmia, strongly su^ests that abnormal hpoid metabolism 
is an, JcUological factor in these conditions Further evidence comes from the histo- 
pathology of the lesions in human atheroma, where deposits of cholesterol m the 
intima are invariably found Excess cholesterol esters are thought to adhere to the 
intimal wall and to be deposited m it by macrophages, a connective tissue reaction 
18 then provoked, wnth resultant scar formation 

When diseases such as coronary occlusion and peptic ulceration are not only 
common but especially prevalent in particular communities and groups within the 
communiw, it is probable that environmental factors play a considerable part m 
their ffitiology There appears to have been a fundaments change in the mode of 
life m avilised communities during the last half century Coronarj disease has 
shown a continuous tendency to increase dunog this period , it is possible that new 
conditions of stress especially affecting certam groups are an important 'etiological 
factor 'Ihose whose occupations are largely concerned vv'ith mental work, carrying 
responsibility, and whose lives are more individualised than the manual worker, are 
thought to be the special subjects of modern stress , they are the professional men, 
the mamgenal and executive classes who are often m tense competition with one 
another, and whose aims arc set high yet are largely unattamable Thesegroups have 
numcncally increased dunng the pvst century and coronary disease has selectively 
increased within these classes Improved diagnosis, increased longevity and the 
diminution of previously prcv’alent infectious diseases do not account for the present 
stitus of coronary disease, and its cause must account for an increasing inadence 
and the great prevalence amongst middle aged men There is some evidence to 
show that diminished phv’sical activity predisposes to coronary disease or conversely 
that coronarj disease is less likely to occur m those whose occupation necessitates 
a vigorous outdoor hfe 

Less common causes of ischxnuc heart disease are syphilitic coronary ostial 
stenosis (see p 859), coronasy embolism, pcnartentia nodosa (see p 931), thrombo- 
anguus obliterans (see p 921) and congenital abnormalities of tlic coronarj arteries 
Trauma to the praicordium is a rare cause of ischxmic heart disease, blunt, non- 
pcnctraung blows have been held responsible for coronary occlusion and infarction 
but It IS difficult to exclude pre existing coronaiy atheroma even m young subjects 
(sec p 834) Penetrating injuries which damage the coronary arculation largely 
produce their effects through the development of hxmopencardium 

Pathology — The coronary arteries -^AW degrees of atheroma arc found m the 
Coronary ancncs from small, infrequent, yellowish plaques on the intima to extensive 
thickening of the v^hole vessel with ir r egular large plaques encroaching upon tlie 
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lumen Macroscopic calcification and ulceraUon of atheromatous plaques is common 
and the whole vessel may become a “ pipe stem Localised complete occli^ion oi 
the \essel may be due to Urge contiguous plaques of atheroma, 
an ulcerated plaque, or more rarely to haanorrhage m the mtima The morpnowgy 
of the coronary circulation may be demonstrated by radiography or the heart site 
the injection of opaque media into the coronary artenes Complete oa:lasion occurs 
m any branch but the commonest sites are in vessels supplying the left ventricle at 
a point to 2 to 3 cm from their origin The tendency to form collateral channels i 
the vicinity of an occlusion is well shown by this method and it appears to be a common 
finding In long standing cases the normal homogeneous vascular pJitt^ is los 
and replaced by ischaimic areas with a fine lace-work of vessels between, ihe majo 
artenes show gross irregularities and narrowing of the lumen 

Microscopical changes are pnnapally found in the intima The smallest lesions 
show large hpoid-containing mononuclear cells, whilst in larger lesions and presum- 
ably older ones, masses of ^olcstcrol are found outside the cells The adjacen 
intima and the margins of atheromatous plaques arc supplied by numerous rapdlancs 
but the larger lesions appear to undergo central necrosis where a mass of lipoid an 
cells may wrm an atheromatous abscess which tends to break down with resulting 
ulceration The clastic and muscle coats may be completely absent and replace 
bj fibrosis Microscopic sections through an area of thrombotic occlusion someumes 
show lajers of thrombus in larying states of organisation, with a central fresh throm 
bosia responsible for the final obstruction 

The myocardium — Alt degrees of damage to the left ventncular 
found m fschxmic heart disease The right veotnclc and auncles are rarely afiectea 
When sudden death has occuned m the course of angina pectoris, the 
and weight may be normal and the myocardium may show little macroscopic evid^c* 
of disease whilst microscopic examination may show only an occasional paten o 
fibrosis In other cases more widespread fibrosis is found either in frequent 
patches or widely diffused throughout the muscle mass This type of fibrosis probably 
represents a slow process of muscle death and replacement • 

In recent cardiac infarction the heart may be of normal size, but it is usually diW^ 
when there has been heart failure A sero fibrinous or sero sanguinous pcncarditt| 
IS common and occurs when tlic cpicardium is involved The pencardiai sac is ml 
of blood when cardiac rupture has occurred The area of inhrcted muscle vans® 
m size but may in\ olv c a Urge part of the anterior wall and apical region, the septum 
or postero inunof wall Ihc mfarcted area is pale, soft, fnable and sometime* 
almost gelatinous Htemorrhagic patches arc frequently seen in the necrotic WfC 
and recent thrombi may be adherent to the endocardium beneath the area of 
tion, which IS sometimes surrounded by a reddish zone of hypersemia When tb 
ventncular septum is involved, rupture may occur, leading to direct communica^on 
between the nght and left veninclcs 'Hjc papillary muscles are sometimes invob* 
in cardiac infarction and occastonallj one or more of the mitral vivc chordae mv 
be fractured In most cases of recent infarction a diligent search of the corona^ 
vessels reveals a recent thrombus, but m some eawi this is not so and it — — 

that intense prolonged ischxmia (acute coronary insufficiency, see p 849 
in necrosis In such cases the necrosis is often patchy or in the sub 
Jajers which arc usuall) preserved in massive cardiac infarction d 
occlusion - 

Microscopical examination of recent cardiac infarction shows that the nudci o 
muscle cells disappear first, followed rapidly by the disappearance of the whole ce» 
structure and surrounding vessels and connectiv c tissue 1 he necrotic mass bccoti^^ 
surrounded by a zone of reactive inffamnutton with abundant leucocj-tes and 
vascular red cells Organwauon ]nvoU*ing resorption of necrotic cellular 
and invasion by new vessels and fibroblasts begins within 7 days Healing b> 


j5 presu..-- 

lie to 
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and contraction of tlie scar continues for many weeks In long standing cases of 
ischffimic disease and cardiac infarction the heart is frequently enlarged Dilatation 
IS present when there has been heart failure Hypertrophy of the good muscle is 
present when there is assoaated hypertension or \alvular disease, it is doubtful 
whether hypertrophy occurs as a result of ischxmia and infarction alone 

The pencardium is often thickened and adherent over areas of old infarction 
and the ventricular wall is thm, hard and pale, due to dense fibrous tissue Laj ers 
of organwed trombus are frequently found lir^g the ventricular cavity beneath the 
damaged area Aneurysm formation occurs when an area of old infarction stretches 
and bulges under the influence of ventncular pressure The aneurjsmal cavity is 
usually filled with laj ers of partially organised clot Calcification occasionally occurs 
m the scar tissue 


ANGINA PECTORIS 

Synonyms — ^Angina of Effort , Heberden’s Angina 

Angina pectonswasdescnbed by Heberdenm 1768, but its relationship to coronary 
disease was not appreciated until the present century Angina pectons is essentially 
a clinical syndrome of characteristic ^est pam produced bj increased cardiac work 
and relieved by rest The underlymg cause in all cases is occlusive disease of the 
coronary artenes, which is mostly atheroma, sometimes syphilitic coronary ostial 
stenosis, and very rarely coronary embolism or congenital anomahes of the coronary 
vessels Cardiac pain identical wath angina pectons may also be caused by aortic 
stenosis and less commonly aomc mcompetence , it also occurs m patients with severe 
pulmonary hypertension and rarely m pulmonary stenosis Anamia, if sev ere, may 
cause cardiac pam, but rarely of the seventy met with m coronaiy atheroma Angina 
pectons 13 often associated with myxmdema rarely wnh thyrotovjcosis and frequentl) 
with diabetes mellitus and m these conditions coronary atheroma is the underlymg 
cause 

Clinical Features — ^Paroty'smal chest pam caused bj effort and other stimuli 
IS the cardinal feature of angina pectons Although the pam vanes m intensity, 
radiation, and the ease with which it is provoked, there is a constancy of the pattern 
which enables the disease to be recognised from the clmical history m the great 
majont) of patients 

Anginal pain m most cases is situated m the front of the chest and mostly over 
the sternum It tends to spread transversely from the sternum to the nght and left 
pectoral regions Occasional!) the area of pam is small and it may be confined to 
llic upper end of the sternum or localised m the left pectoral region It is more 
common on the left than the nght side of the chest Anginal pam tends to spread 
ccntnfugally to the arms neck, jaws and epigastrium, the left shoulder and left 
upper arm are most often involved but frequently both arms are affected, and further 
spread down to the elbow, ulnar side of forearm and fingers is common Manj 
patients complam of numbness and a sense of great w eakness m one or both arms 
From the upper chest pain tends to spread to tlie neck, lower jaw, gums and teeth , 
occasionally it is experienced in the arm or jaws at first but m all cases the front of 
the chest is eicntually mvohcd Less frequently pam is evpcnenccd in the epi 
gastnum Patients maj feel that the pain is deep m the centre of the chest and often 
pun bctivccn the scapulx and across the shoulders accompanies the usual sternal 
pain The extent of radiation of pam is roughlj related to its sevont) Ischxmic 
mm is chanctcnstically described as constnetmg crushmg vice like or pressing 
oometimcs ibcre is a sensation of a weight on the front of the chest and some patients 
complam of n rawness or burning in the sternal region The pam is steadv durmg 
the attack it docs not slab, pnck or shoot and is not related to chest movement or 
respiration 
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Physical effort is the most common immediate cause of anginal pain The f^t 
attack may be noticed with unusual effort but sooner or later walking bnngs on tnc 
pam An increase in pace, running or walking uphill dimmish the threshold at tvJucn 
effort induces angina A recent meal, cold air and w ony also cause the pam to appear 
more readily In some patients a meal, prolonged comersation, an argument, or any 
intense emotional situation may induce the pam without physical exertion 
and when ischxmia is severe, attacks of angina may be produced by l>mg dowm an , 
as with left ventricular failure, patients maj be wakened from sleep In such 
there is often a history of an unpleasant dream, but it would seem more likely t 
posture IS responsible for these attacks, which are rapidly relieved by sitting up i 
bed When physical exertion is the exatmg cause, there is a remarkable constancy 
in the kind, rate or amount of effort which will probably, if not always, bnng on ^ 
attack and this also applies in a lesser degree to other exciting causes A 

there is a clear history of a rapid increase m seventy of the condition, threshold 
onset IS progressively lowered, pam becomes more severe and the frequency o 
attacks is greater Such a history suggests impending cardiac infarction 

Attacks of angina rarely last for more than a few minutes The pam rapidJf 
reaches maximal intensity and subsides when the provoking stimulus is removed 
In most cases the patient stops walking or slows below the cntical point 

E arn IS produced In very rare mild cases relief may come in spite of continued end 
ut in all severe cases pam bnngs the patient to a complete standstill— this immobin^ 
IS enforced and is not a voluntary act to relieve pain Even when pam hw been 
largely abolished by a sympathectomy, a curious sensauon is often expenenced 
demands immediate rest ith advanced disease the attacks may become very 
quent being evoked by the smallest effort Although angina pectons is essentiaJJy 
paroxysmal sometimes a dull sternal ache persists between the attacks Occasionally 
attacks are accompanied by a sense of anxiety out of all proportion to the sevens o 
the pam and sometimes by a sense of impending dissolution 

The hicial expression is often strained and anxious and there may be pallor a 
the time of the attack, but there are no important abnormal signs directly related t 
an attack of angma , the pulse rate may change — in some patients it is incresse® 
while occasionally it is diminished The artenal blood pressure is usually some 
what increased A few patients show a general pressor reaction associated with to 
pam , there is flushing of the face sweating and a sharp rise of systemic blood pressure 
when angina pectoris is due to disease other than coronary athero sclerosis there arc 
associated symptoms and signs of the underlying cause (see appropnate sections) 

The elecirocardwgTam — ^The electrocardiogram should be obtained in all cases 
of suspected angina pectons There is no close agreement between ^nous invest! 
gators conceming the frequency of a pathological electrocardiogram Howc'^*' ^ 
the electrocardiographic investigation includes standard leads, lead III on inspiration, 
unipolar limb leads and at least three pnecordial leads, it is probable that So 
cent of patients will show some abnormality of the tracing Those patients showi^ 
a normal electrocardiogram at rest should have further tracings taken at 2 j 
intervals for 6 minutes after moderate exercise amount of exerase is 

to the patient s capacity and should never continue after pain has started I* ^ 
obviously unnecessary to proceed with exercise tests if the restmg eleclrocardiogt^ 
IS abnormal In angina pectons the electrocardiogram may show such gross 
as left bundle branch block (see p 833) or old cardiac infarction (see p 801) hu 
more often the changes are slight and these are (1) depression of the S T segmen 
by 1 mm or more (2) unusual coving or winging of the S T segment, (3) fiattenirS 
or inversion of T waves (4) inversion of U waves m left ventncular leads Atiy 
or all of these changes may be present when the patient is at rest or they may ^ 
produced by effort and recede with rest, or be produced by induced anoxsmia 

Other miesUgattons —The ballistocardiogram is pathological m a high percentag 
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of cases of angina pectons but probably has little to add to the electrocardiogram 
from the diagnostic pomt of new 

Radiograph) often shows a normal sized heart but radiographic screening should 
be routinely earned out 

Further m\estigations are only necessary when disease other than coronarj 
atheroma is the suspected cause, thus renal im estigations are indicated for cases 
associated with hypertension, metabolic tests for those with hypoth5Toidism and a 
Wassermann reaction where syphilis is a possible cause 

Diagnosis — (1) The symptom — Angina pectons is recognised by the clinical 
history, the most vmpor^t features of which are the sternal site of pain, the relation- 
ship to effort and relief by rest The constancy of the type, site and amount of effort 
required to cause the pain is an important feature of angma Patients do not tell of 
other mmor symptoms, their concern is with the one pain and they usually remember 
w ell the circumstances of a first attack, which is so often indelibly impressed on the 
mmd The relief of pain by nitntes may be imsieadmg , many neurotics are relie\ed 
b) drugs through suggestion and the relief of spasm of smooth muscle elsewhere, 
e g cesophago spasm, may be reliei ed by nitntes The results of phj'sical examination 
are not helpful except where the presence of hypertension, and organic heart disease 
known to be associated with angina, is detected E\en m such cases it is on the 
characteristic features of the pam that diagnosis is made The presence of ischsemia 
of the r^ocardium is confirmed by an electrocardiogram 

(2) The cause — diagnosis of angina pectons is insuffiocnt , it refers only to 
a symptom and contains no information concerning etiology In aU cases a cause 
other tlian coronary atherosclerosis should be sought , in males from the age of 30 
onwards coronary disease is by far the commonest cause, but in women this is not 
so Most of the other causes of ischemic pain, s e aortic stenosis, syphilitic aortitis, 
anaania, myxoidema and pulmonary h)-pertension may be diagnosed readily by 
clinical examination 

Other causes of chest paw — ^There are manj causes and types of chest pain Few 
should be confused with angina pectons after a comprehensive historj has been 
obtained bj the art of firm interrogation Pam associated with anxietj or other 
manifestations of ps>choneurosis is the most common source of confusion Neurotic 
patients often have numerous symptoms and the pam is usually beneath the left 
nipple , occasionally it is over the sternum and related to effort, but careful questionmg 
usually shows that the relationship is mconstant or that the pain lasts for hours and 
comes on after the effort is o\ er It is frequently related to fatigue, both sexes may 
be affected and there are often obnous signs of anxiety The electrocardiogram is 
normal before and after exercise Pam arising from the esophagus may cause diffi- 
culty Here there is rarely any relation to effort although cesophageal pam may have 
the same quality and distnbution as angina pectons Hiatus hernia produces a 
similar spasmodic pain, but there is no relation to effort, although a particular posture 
or particular movement may produce this pain Hiatus hernia is not uncommonly 
associated w ith angina pectons , both conditions occur with increasing frequency 
iffter middle life Oesophageal spasm, trsophageal arrhythmia and hiatus hernia are 
diagnosed bv radiological m\ estigation Pam referred from musculo skeletal lesions 
may superficially resemble angma pectons, especially if movement is confused vvath 
effort Lesions of the cervical spine such as cervacal spondylosis may cause pain 
over the upper chest and pain m the anns Lesions of the upper dorsal spine may 
likewise cause neuntic pain m the front of the chest and a sudden movement of the 
chest or sneezing mav produce it Often there is no demonstrable musculo skeletal 
iMion but occasionally there is spondylitis or a prolapsed intervertebral disc In 
these referred skeletal pains the electrocardiogram is normal Espcaal care must 
be taken in the diagnosis of shoulder pain associated with chest pain 

Gallbladder disease is said to cause «iiifusion with angma pectons , y these 
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conditions often coexist and whilst gall-bladder disease may in some way lower the 
threshold for cardiac pam when there is coronary disease, it does not alone produce 
chest pam related to effort 

Prognosis — One of the features of angina pectoris due to coronary artery disease 
IS the varied course and uncertainty of outlook Sudden death or cardiac infarction 
may occur early in the disease , on the other hand, attacks may subside in frequen^ 
and intensity and even completely disappear for years However, in most cases the 
malady tends to be slowly progressive and the average duration of life is 8 years, but 
many live for 15 to 20 years Hypertension, arrhythmia, diabetes melhtus, excessive 
■Height and a strong family history of degenerative vascular disease adversely influence 
prognosis The outlook is Horae -when attacks arc caused by relatively slight exertion 
or excitement and when the pain is severe, widespread and persistent A histop^ oi 
increasing seventy indicates impending cardiac infarction, and if this episode is 
survived, subsequent effort pain may be less severe or even absent Sudden death 
or cardiac infarction may supervene even in the mildest cases The outlook for 
women is better than for men 

Prognosis in angina pectoris is affected by the underlying cause , it is good when 
associated with conditions which can be treated, such as paroxysmal tachycardia 
thyrotoxicosis and ansmia Cholecystectomy may favourably influence the outlook 
in cases where gall bladder disease appears to be related to the attacks When angm* 
pectoris 13 assoaated with ventricular hypertrophy due to clironic valvular disease, 
pulmonary or systemic hypertension, the outlook is usually unfavourable It is worse 
when syphilis is the cause of aortitis, coronary stenosis, aortic incompetence and 
ventricular hypertrophy A good response to treatment m all cases of angina favour- 
ably influences prognosis, especially when life can be modified in such a way that 
attacks no longer occur 

Treatment —Individual attacks of angina pectons are relieved by rest Most 
patients discover this m the first few attacks and all should be advised to cease exertion 
as soon as the first suggestion of pam is experienced 

Nitrites specifically relieve anginal pam by causing dilatation of coronary vessels , 
systemic artcnoles are also relaxed, causing a fall m peripheral resistance Thera 
peutic doses produce slight hypotension and tachycardia Glyceryl trinitrate (tri- 
nitnn trmitroglycenn) is the drug of choice , it is cheap, effective, administered m 
tablet form and is devoid of the more unpleasant side effects caused by amyl nitrite 
Fresh tablets of glyceryl trinitrate (gr y^) act m about 2 minutes when cheived and 
take longer when retained under the tongue 1 he effect lasts from 1 5 to 30 minuted 
One tablet chewed at the onset of pain js usoall) effective, more may be taken u 
necessary There are no long term toxic effects and patients with angina pector^ 
should always carry a supply of fresh tablets When it is necessary to undertake 
effort which is known to produce pam a tablet should be chewed in anticipation and 
IS frequently effective in preventing the attack Glyceryl trinitrate sometimes causes 
a throbbing m the head and rarely a sense of giddiness or faintness 

Amjl nitnte is supplied m silk covered glass capsules, which must be broken 
and the malodorous vapour is then inhaled — an altogether unpleasant procedure 
This drug acts somewhat more quickly than glyceryl trinitrate but the side effeets 
due to vasodilatation are more unpleasant In view of the hypotensive action of aniy> 
nitnte, it is advised for attacks of angina pectons associated with a hypertensive 
reaction, but many find that glyceryl tnnitrate is equally effective Octyl nitnte « 
volatile and acts quickly but suffers the disadvantages of amyl nitrite The longer 
acting organic nitrites should not be used for separate attacks but arc said to diminish 
the intensity and frequency of attacks (sec below) 

Gencr.\l Management and Prevention or Attacks— Those situations 
cause anginal pam are best avoided Effort should be confined to levels below that 
which provokes pam, and if this is not possibli^ a tablet of ttimtnn should be taken 
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prior to the expected pain Hurry should be completely eliminated Arguments, 
exatcment or situations charged tvith emotional tension should be avoided and a 
quiet, philosophic attitude to hfe developed It is advisable to avoid the spectacle of 
highlv competitive sport, but quiet personal exercise of a steady kind below the level 
at vvhicli pain is caused should be encouraged. 

Large meals are best avoided and exercise should not be taken after meals When 
there is obesity, weight reduction is advisable, and this should be carried out by a 
low -fat, low-calone regime Weight reduction is most effectively earned out dunng 
a period of supervised bed rest m the first instance, when a 1,000 calone diet may be 
used and salt restricted to 0 5 g daily if there is associated hypertension After an 
initial response the diet can be increased, but in all patients meals should be frequent, 
never large and low in fat and cholesterol 

Problems concerning hours of work, type of work, leisure time and holidays can 
onl) be resolved havmg due regard for the sevent} of the illness and individual 
economic and social responsibilities of the patient In general it is better to remain 
in emplojTwent, but to reduce the number of working hours and dimmish the ph>’sical 
and mental loads where these are heavy 

It IS beneficial to have not less than 10 hours m bed per day and to spend most 
of one day per week m bed A penod of prolonged partial bed rest up to 4 w eeks 
IS advnsable for patients seen soon after the onset of angina pectoris Bed rest is aLo 
mdicated when the disease is increasing rapidlj m sev entj , for this suggests impending 
cardiac infarction In such cases when bnef attacks of pam begin to occur at rest, 
anticoagulant therapj (see p 847) maj be used with benefit 

Sedatives are advisable where emotional factors readily produce pain and for 
patients vvvth secondarv awxiet^ It. is especially vraponant to ewsvire sound sleep 
and barbiturates should be free!} used 

Tobacco smoking is best stopped altogether, if this can be done without causing 
too much mental stress 

Alcohol IS not contraindicated It is a sedative and possibly a mild coronary 
vrasodilator The admissibdity of alcohol can be used to offeet the witlidrawal of 
tobacco, and even m total abstainers the news that it ma} be taken comes as relief 
when it is expected that the phj’siaan’s adv ice will be entirely restnctiv c An optimistic 
reassunng attitude should be adopted by the phj'sician at all times 

When attacks arc frequent ana cause severe restriction of acUvitj, the long-acting 
vasodilators ma\ be tned Erj'throl tetranitrate and roarutol hexanitrate (dose gr J 
to produce a vasodilatation m about 20 mmutes which may last for some hours 
Tlie results arc not tmpresstv e but the need for short-acting nitntes ma} be some- 
what diminished Khcllin is extracted from the seeds of Ammi visnaga It causes 
vasodilation and has been used with some success in angina pectons Undesirable 
side effects, particular!} nausea and vomiting, are a disadvantage , khellm may be 
given orall} or intramuscuhrl} m doses of 40 mg three times a da}, tins ma} be 
increased up to 100 mg doses Some 50 per cent of patients are improved, fewer 
tnnitnn tablets are used and pam is rather less severe and is caused b} a greater 
amount of effort There is alwa}’s great difiicult} m assessing tlie value of therapy 
m angina pectons because suggestion, the enthusiasm of the ph}'sician and tne 
ps}chiatnc state of the patient plav a considerable part in the sevent} of symptoms 
Tocopherol (vitamin L) has been advocated b} some ph}'sicians, but the beneficial 
effect i» tinuhiful and not }<t confirmed 

I he xinthme group of drugs, cspcaall} ammophvlline, arc often used in the 
treatment of angina pectons Ihcrc is much disagreement about their value It is 
certain that anv effect is slight and xanthines, if used at all, should be invariably 
scconJ-t} to tlic nimtes Ammoph}Iline (thcoph}llinc-cth}lcne diamme) ma} Lc 
given in doses c{ 0 1 to 0 2 g four times a dav A ■;uppo^itor} of ammophvlhnc at 
night IS well worth a tnal for patients having frequent nocturnal attac'U \Micn 
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early left ventricular failure appears to be associated with angina pectoris, as in 
patients having nocturnal attacks of pain, sodium restriction and digitalis should be 
used (see treatment of heart failure, p. 812). 

Antithyroid drugs, and in the past thyroidectomy, have been used to indu« 
hypothyroidism and thereby lower the demands on the heart and circulation. It JS 
doubtful whether the serious nature of the treatment is justified. Thiouracil drug? 
may cause toxicity and constant supervision is needed. Hypothyroidism may be 
associated with an increase in atheroma and many patients prefer angina pectons 
to myxeedema. However, in cases where disability is great and even slight effort w 
attended by pain, propyf-tfuburaci'f should be tried for a few months in doses of ZOO 
mg. thrice daily at first and later reduced to 100 to 200 mg. daily. 

Surgical treatment has been attempted during the last two or three decades. The 
object has been to cut the sympathetic nerves which conduct pain sensation or to 
improve the coronary circulation by producing coronary vascular anastomoses. 
fibres are cut by either dorsal ganglionectomy and stellate ganglionectomy or posterior 
rhizotomy of the upper five dorsal roots, ^me 50 per cent, of patients obtain con- 
siderable relief, but mortality is rather high and many patients complain that pain 
is replaced by an equally unpleasant but indefinable sensation often assodated with 
giddiness which demands immobility. 

The creation of an adhesive pericarditis has been carried out by introducing 
irritants into the pericardial sac in the hope that new vessels will develop between 

?ericardium ^d epicardium and between end vessels of the coronary circuJatiof 
n practice either magnesium silicate or bone dust is used, and the procedure ha 
enthusiastic advocates who claim considerable success. Further expenence is neces 
sary before the results of this rnethod can be assessed. 

The creation of an effective anastomotic circulation is a more rational proceduri 
but 80 far results have been disappointing. Various methods have been used. Karhe 
attempts, notably by Beck and O'Shaughnessy, involved the suturing of pectow 
muscle or omentum to the heart. More recently branches of the internal mammar 
artery have been directly implanted in the myocardium and the coronary sinus ha 
been anastomosed to the aorta ; these latter methods are still in an experimenta 
stage and the operative risks are great. 

Treatment of the Undeiu.ying Cause. — Unfortunately this is rarely possible 
but in all cas« the ictiology should be reviewed. The treatment for syphilitic aorfit« 
anxniia, aortic stenosis, myxeedema, thyrotoxicosis and other causes of angina pecton 
are described in the section concerned, but in addition to any specific treatment, s! 
cases should be managed along the lines indicated above. 

CARDIAC INFARCTION 
Synonym. — Myocardial Infarction. 

^ The essential feature of cardiac infarction is acute necrosis of heart muscle. Thi 
IS usually due to coronary occlusion which in most cases is due to coronary *hroju 
bosis, so that these teirns have become almost synonymous by common usage- Th* 
a:tiO|ogy of iscnaanic heart disease and coronary atheroma has been discussed aiK 
sinular factors are operative ui cardiac infarction. There are no constant condition^ 
which precipitMe cardiac infarction ; physical exertion and exceptional emotion dc 
not appear to be important, and in many cases the onset is during sleep ; d 
occur at any time of the day or at any time of the year, but it is somewhat mott 
frequent dunng winter months 

Cardiac infection is said to be more common in short, obese individuals, bu' 
Acre is no doubt that it may occur in pafaents of any physical build or mental type 
T^cre are, in fact, no co^tant common features apart from the great preponderanc« 
of the disease in men. Coronary thrombosis is invanably assoinatcd v/ith cororuO 
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atheroma, but xt is probably not the only stiological factor, for advanced coronary 
atheroma is often found in patients who Ka\e ne\er had manifestations of ischsemn , 
furthermore there is evidence from necropsy studies that whilst cardiac infarction 
has increased m frequency dunng recent years, coronary atheroma has remained 
unchanged , it is thus possible that an altered state of blood coagulability may be 
concerned with the pathogenesis of coronary thrombosis in addition to the presence 
of coronary atheroma Coronary embolism, usually due to bacterial endocarditis, 
IS a rare cause of acute occlusion and cardiac infarction 

Hj'pertension is frequently associated with coronary disease and it appears that 
coronary atheroma is more likely to become manifest as ischsemic heart disease when 
hypertension is present Hypertension may be a factor m the pathogenesis of coronary 
atheroma, but it is also possible that both conditions are the result of the same common 
factors, which remain unknoivn 

GaU bladder disease occasionally appears to precipitate ischsmic heart disease 
and It IS possible that reflexes from the alimentary canal lower the threshold for 
cardiac pain However, there is no evidence that gall-bladder disease or any other 
disturbance of the alimentary system is closely related to the cause of ischasmic heart 
disease 

Clinical Features — Patn is the most prominent frequent symptom and it may 
be associated with shock or acute heart failure There are prodromal symptoms m 
many cases Brief attacks of pam may occur dunng the preceding 24 to 72 hours 
and sometimes there is a general feelmg of malaise for a few hours before the major 
attack of pain Patients having a long previous history of angina pectons may recog- 
nise an increase m its seventj’ dunng the preceding weeks and a feiv patients give a 
short history of anmna pectons which, from its onset, increases in Irequency and 
mtensity until bnef attacks of pain at rest may herald a major attack of infarction 
Ma^ patients in this group seek medical advice before infarction occurs 

The onset of pam is rapid and it is independent of any exciting cause , it may 
occur at any time of the day or waken the patient from sleep The maximal intensity 
of pain IS soon reached , it is a steady pain and may be mild or of agonising mtensity 
— among the severest of pains expenenced by man Its site, radiation and quality 
IS the same as occurs m angma pectons (see p 837), but it tends to be more severe 
and lasts for hours or even days Few patients remam motionless as m angma 
pectoris , most become restless and adopt vanous positions in an attempt to get 
relief, some vi’alk about and I have knowm one patient who ran " to work off ” the 
pain, and another who proceeded to exerase in a gymnasium in order to relieve the 
“ acute rheumatism ” in his chest None of these manceuvres brings relief from the 
steady intense pam Painless cardiac infarction is probably very rare In some cases 
extreme shock and unconsaousness may be responsible for the early absence of pain, 
which, however, appears when the syncopal state passes off The pain of past cardiac 
infarction may be forgotten when there is advanced cerebral vascular disease 

Shock IS a common feature of cardiac infarction and all degrees occur, from those 
with symptoms of dizziness, weakness or faintness, sweating and vomiting, to those 
wiih severe degrees of shod*, which dominate the whole clinical picture In severe 
cases Uicrc is great weakness, postural syncope may be the first symptom and this 
may be recurrent unless tlie patient is recumbent The skin is pale, cold and moist, 
the face is greyish, drawn and anxious, and the mind is often clear 1 he skin of the 
extremities shows extreme vaso constnction, being white or patchily manosed The 
b!<»d pressure is low and the pulse pressure may be so dimmisned that i radial 
pulse cannot be felt Shock may persist for hours or c\ en days Pain, left v cntricular 
failure or a general improvement may emerge as the shock state passes off 

Heart failure mvv ocoir alone or in combination with pam or shock at any time 
dunng the history of cardiac infarction In the early stages of the disease heart 
failure umalK appears as acute left ventricular failure, indeed the first stmptom 
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may be an acute attack of cardiac asthma or even pulmonary cedcma Pam is usually 
present but the patient is sometimes overwhdmcd by dvspncea and a history of pam 
may not be obtained until later Congestive cardiac failure may de\ elop at any time, 
but usually after an interval of a few days Chcyne-StoLcs respiration is often present 
Nausea and vomiting are common features of cardiac infarction and may be 
combined with upper abdommal discomfort or cpigastnc pain Morphine is often 
responsible for gastro-mtestinal symptoms Arrhythmias frequently develop in cardiac 
infarction, extrasystoles and bnef episodes of auricular fibnllation being the com- 
monest, but most patients are unaware of the irregularity and few complain of palpita- 
tion Auricular or ventricular tachycardia may be paroxysmal or persistent and are 
often responsible for serious deterioration , 

Cardiac infarction may or may not produce physical signs Even with prolonged 
severe pam there may be no abnormal findings Fever is common It is of mild 
degree and lasts for a few days from the first or second day of the attack A moderate 
leucocytosis and elevation of the erythrocyte sedimentation rate is usual Tachycardia 
is often more than can he accounted for by fever and the arrhythmias mentioned 
above, including heart block, may be detected by examination of the radial artencs 
and jugular pulses . 

Pericardial friction occurs early in some 10 to 15 per cent of cases, especially 
m those with anterior mfarction It is often fleeting but may persist for days and 
indicates accompanying pericarditis Tnple rhythm due to the addition of a diasiolic 
filling sound {tmrd heart sound) is often audible It may produce a protodiastolic 
or presystohe cadence of sounds, depending on the heart rate It indicates severs 
muscle damage 

Shock 18 indicated by pallor, sweating, peripheral constriction and hypotei«ion 
When shock is absent, blood pressure may nsc initially but tends to fall after 24 to 
48 hours, and it may return to normal or near normal levels after a varying interval 
of days or Meeks 

Heart failure is indicated by dyspntea orthopneea, Cheyne Stokes respiration or 
pulmonary cedema A rise of jugular venous pressure is common but cedetna, ascites 
and hepatomegaly are not usually seen m the early stages Any of the signs of heart 
failure may be encountered at any stage of the illness, but the signs of shock are early 
The signs of compheatmg thrombo embolism should be sought and may appear at 
any time, but commonly in the first 3 weeks 

The electrocardiogram — ^The electrocardiogram is of great diagnostic value h 
IS always abnormal m cardiac infarction although rarely it may remain normal for a 
few hours after the onset of pain The ventncular complex is altered m three ways 
(see p 801) (1) Large primarily negative waves (Q ivavcs) appear m leads recording 
the mam left ventncular potentials, le where R waves existed before These patho- 
logical Q waves are usually more than 0 04 sec duration and may replace all of the 
QUS or be followed by the remnants of an R wave The development of Q 
indicates muscle death, hence the change is usually permanent and is highly speanc 
since coronary disease is almost alw^s the cause of arcumsenbed myocardial necrosis 
(2) Elevation and coving of the S T segment m leads facing the damaged area (an“ 
reaprocal depression of the S-T segment m remote leads) are due to supcrncjst 
injury involving the epicardium and pericardium S-T elevation is maximal m the 
early phases of the attack and subsides after a fevv days S-T changes are not s* 
specific for cardiac infarction as Q waies, since the same changes occur in pencardU’* 
from other causes Persistent elevation of the S T segment may be due to the dcN clop- 
ment of a ventricular aneurysm (3) Inversion of the T %vave in leads where U « 
normally positive is usual in cardiac infarction In the earliest days of the attack S i 
elc\-ation may be great and the isoclectnc interval reached without the de%cIopmc^ 
of a separate T waic , however, sharp inversions of the T waves appear as the 5-^ 
elevation subsides I wave inversion mostly occurs in combination with Q 'vav» 
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and ^Mth S T clianges m cardiac infarction Isolated T ^\a^e changes are not speafic 
and occur as the result of many \aned physiological and pathological changes in the 
muscle, howetcr, when assessed with the clinical features, flattening and inversion 
of the T wave have great diagnostic value The T waves may become positive after 
recov ery and healing of cardiac infarction 

These pathologi^ changes occur m leads related to the left ventricle and maximally 
m those “ facing ” the area of infarction, so that it is often possible to determine 
approximately its site and size (sec p 802) Anterior infarction is indicated by Q, 
S-r and T wave changes m antenor chest leads and in lead I When the septum 
IS involved, complete Q waves also occur m nght antenor chest leads Posterior (or 
inferior) infarction is indicated by the finding of Q, S-T and T w'ave abnormalities 
in leads from the left leg, i e in leads II, III and VF, which record potenuals m the 
field faang the diaphragmatic surface of the heart Lateral infarction is diagnosed 
when changes are found in the extreme left chest leads, t e V7, CR7 and VL These 
changes may occur alone or in combination with an anterior or postenor pattern 

Complications — ^Throrabo embolic phenomena occur m more than one-third 
of necropsy examinations and are a climcal problem m some IS per cent of cases 
Phlebothrombosis m the leg is the most common and is responsible for episodes of 
pulmonary infarction and for massive pulmonary embolism Systemic emboh may 
involve any organ and nnse from ventricular mural thrombi , however, there is much 
evidence to surest that artcnal tlvrombosis m the affected organ is often responsible 
Cerebro vascular episodes are common 

The infarcted area of myocardium may bulge, producing a local aneurysm which, 
if large enough, causes a diffuse pulsation of the chest wall Occasionally there 
appears to be a double apex , that due to the aneurysm is usually above and mtemal 
to the true apex, and a see saw Uke movement occurs between the two pulsations 
Ventricular aneurysms develop soon after the episode of infarction, wiuch is usually 
of the antenor vanety, but they do not necessanly influence the outcome The 
cavity of the aneurysm often becomes partially obhterated by organised clot. Final 
diagnosis depends on radiological examination , a hump or bulge on the left ventricular 
silhouette which swells in systole is diagnostic The electrocardiogram shows the 
changes of cardiac infarction 

Rupture of the heart at the site of the infarct is not uncommon , hiexnopencardium 
follows and may cause sudden death WTien the ventricular septum is mfarcted, an 
mtemal rupture occasionally occurs, produang a left to right shunt and ultimately 
causing heart failure The development of a loud systolic munnur in the inid- 
prxcordium, assoaated with a nse of venous pressure, is suggestive of a ruptured 
septum 

“ Frozen shoulder ” and the shoulder hand syndrome ” sometimes develop 
after cardiac infarction Pam frequently occurs in either shoulder at variable periods 
from, a few weeks to a few months after an attack of cardiac infarction, and m severe 
forms the shoulder may become stiff, painful and ultimately almost immobile Less 
commonly the hand becomes stiff, swollen or shows trophic changes in the skin 
The fingers become smooth and pale, resuUmg m a scleroderma like condition 
Spontaneous recovery after a variable period is usual 

Prognosis — Cardiac infarction is an unpredictable disease Sudden death may 
occur at any time and m the mildest cases, whilst others who are gravely ill during 
the acute stage may survive to live many years There is no agreement about mortality 
rates but probably 25 per cent die in the first attack , how ever, this figure is consider- 
ably lower for those receiving early, competent treatment The greatest mortality 
occurs m the first 48 hours and remams high during the first 7 to 10 days After 
3 weeks there is an excellent chance of recovery from the immediate illness provided 
tliat there are no signs of heart failure 

Prognosis is adversely affected by mcreasmg age, but sudden death from cardiac 
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infarction under the age of 40 is not uncommon The prognosis for patients a 
mild attack is relatively better than for those Mth symptoms and signs m addmon 
to pain The persistence of the shock over 24 hours is a grave sign and few recover 
when shock continues for more than 2 days The early development of congestive 
heart failure is serious , however, many patients show a slight rise in venous pressure 
or signs of mild left ventricular failure for a few days, which does not necessarily 
affect the outcome The disappearance of triple rhythm dunng the early v/eeks 
indicates improving ventricular function and a better prognosis than in those patients 
with a persistent third heart sound Transient arrhythmias are common and prognosis 
IS not adversely affected, but a persistent irregularity, especially when due to multiple 
ventricular ectopic beats, ventricular tachycardia, heart block or auricular fibrillation, 
IS of grave significance 

Pulmonary infarction and other thrombo-embolic manifestations often cause 
deterioration and may adversely affect the outcome at any time dunng the first 3 
weeks 

Hypertension and preceding angina pectoris do not matenally alter prognosis, 
but a mstoty of previous cardiac infarction does The site, duration and intensity 
of pain, unless assoaated with shock, does not affect prognosis , nor does the anatom 
ical site of the cardiac infarction 

As in all forms of ischsmic heart disease, women do better than men The 
outlook improves with each week that passes free of complications, but after recovery 
from the acute illness, the ultimate prognosis depends on many factors Prognosis 
is favourable when heart failure, cardiac enlargement, triple rhythm, hypertension, 
diabetes mellitus, obesity and angina pectons are absent, and when the electro 
cardiogram shows recovery of the S T segments and T waves Under such circum 
stances many years of good health ate probable, but the development of a further 
attack of infarction is always possible and unpredictable 

Treatment —Treatment of cardiac infarction is based on four pnnaples (1) The 
relief of pain, (2) the treatment of shock and heart failure, (3) the reduction of cardiac 
work and (4) the prevention and treatment of complications Immediate rest is 
indicated at the onset and the patient should be moved to bed as soon as possible 
Morphine is usually required to relieve the pam, but it should not be given 
routinely, and when the pam is slight a milder analgesic may be sufficient Morphine 
should be given subcutaneously m doses of gr J to and if the pam is especially 
severe gr J in 5 ml of stcnle water may be given slowly into a vein, followed by 
subcutaneous doses of gr J at intervals of I to 2 hours if severe pain persists Vomiting, 
depression of respiration, and disturbances of the bowel are often due to morphine , 
synthetic morphine substitutes, which have few side effects, may therefore be used 
with advantage after the initial relief of pain 

Shock passes off under the influence of rest and morphine m most patients, but 
in some it is more severe and persistent When acute hypotension is responsible fof 
giddiness or syncope, patients must be nursed flat unless left ventricular failure appeal^ 
when a more upright posture is necessary Persistent shock carnes a veiy high 
mortality , transfusions of glucose, plasma and blood lave been advocated but they 
are of little value and may cause acute pulmonary otdema Adrenaline and ephednflC 
raise systemic arterial pressure but tend to cause vcntncular tachycardia or ventncula^ 
fibrillation and should not be used The newer pressor amines act directly on pen- 
pheral vessels without increasing myocardial irritability and should be used ii the 
shock state persists for more than 24 hours Noradrenaline may be given 
intravenous drip infusion sufficient dilution being obumed by adding 4 ml ofl 
noradrenaline to a hire of isotonic 5 per cent dextrose If hypotension persists the 
concentration of noradrenaline may be increased to avoid the administrauon of too 
great a volume of fluid The infusion may be continued for hours or days and 
rate, concentrauon and duration judged by therapeutic effects 
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Heart failure of any type and se\entj should be treated \Mth a low salt diet and 
mercurial diuretics Aminophjlhne given as a suppository at night maj help to con- 
trol nocturnal attacks of djspntea Digitalis should be used for congestive heart 
failure in cardiac infarction but it is advisable to give other methods a trial first 
unless the seventy of the condition demands its immediate use (For treatment of 
heart failure, see p 812 ) 

Arrhythmias are often transient and do not then require special treatment U'hen 
e\tras)*stoles are frequent qumidine in doses of gr 3 or 5 four times a day may abolish 
them and prevent the development of a more senous arrhythmia Ventncular tachj 
cardia requires immediate treatment, 5-gr doses of quinidine by mouth are given 
ev ery 2 hours and if there is no response m 12 hours, the dose should be doubled 
Intravenous qumidine or procame amide may be used in the most serious cases, 
and, where possible, admmistration should be checked by senal electrocardiograms 
so that the drug maj be discontmued immediatcl} on restoration of normal rhj'thm 
(see p 828 for details) 

When pain and shock have been reheved, a full assessment of the patient’s condi- 
tion and home circumstances can be made Gravely ill patients with shock or heart 
failure are best treated m hospital , others may be treated at home p^ov^ded that 
there is freedom from domestic and business womes and adequate nursing help is 
available 

Most patients require from 4 to 6 weeks bed rest depending on the seventj of 
the attack From the physical point of view, the difference between complete and 
modified bed rest is sliglit, but morale and mental rest are benefited b} the Jess 
exacting regime Complete bed rest also increases the nsk of peripheral thrombo- 
embolism The recognised hazards of prolonged complete bed rest have led to the 
advocation of armchair treatment during recent years This method has its dangers 
and there appears to be no sound reason for abandomng bed rest provided that it is 
inteUieeotly earned out. It is tlierefore recommended that (1) all cases rest in bed 
for at least 4 weeks and ideally none should return to work before 12 weeks (2) MUd 
and moderate cases with no shock, no heart failure, no cardiac enlargement are 
allowed to use a commode feed, wash and shave themselves and sit out of bed for 
short penods After the third or fourth week activity should be steadilj mcreased 
f3) jMore senously ill patients should be rested m bed for 6 weeks or more if necessary 
(4) Shocked patients should be nursed recumbent until the arterial pressure nses 
whilst those with heart failure should be nursed in a more upnght position It is 
emphasised that at all stages the cUmca] condition of the patient should determine 
the nursing regime, tlic length of rest and the rate of convalescence 

Diet — It IS advisable to reduce the diet below 1000 calories daily for the first 
week in all cases Thereafter more food is allowed but the separate meals should be 
small Salt should be restricted to less than 1 g daily m all patients with hyper- 
tension or any evidence of heart failure 

Constipation may become a problem and strenuous defiecation should be avoided 
by the use of liquid paraffin Acute retention of unne is not uncommon in the 
elderly , and it is often advisable to allow elderly patients to sit out of bed for mictuntion 
during bed rest for cardiac infarction 

Anticovgulant Therapy — In a disease where intravascular clotting is an essen- 
tial part of the pathology and where thrombo embolism is responsible for most of 
the complications leading to a high morbidi^ and mortality , there are strong theoretical 
reasons for using anticoagulant therapy and there is now abundant evidence of its 
value m the treatment of thrombo embolic disease The aims of anticoagulant 
therapy in cardiac infarction are the prevention of penpheral venous thrombosis and 
consequent pulmonary embolism ffie prevention of intracardiac mural thrombosis 
nnd consequent arterial embolism and the prevention of further thrombotic occlusion 
in coronary vessels It is probable that these aims arc in part achieved without undue 
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nsk of temorrhago if anticoagulant Su'be usS to 

tilth adequate pathological services A“™^'““,'rt^to!ure or evidence of exten 
cardiae infarction tthere there is rantinued ^o^ heart t electrocardiogram- 

site muscle damage as judged by fever ^ possible ore existing source of 

It IS not indicated in mild cases and tthra tto p ^^P^ pegent 

haimorrhage eg peptic ulcer and arrhwis of the “ver nreparauons 

treatment is indicated hepann is used tor and then continued for 

for reducing blood prothrombin is administ-red conmrrcntl} ano 
4 to 6 tveeta In l«s urgent cases the hepann may be notes 

Hepann is the best anticoa^lant drug available pf y^d returns 

of mtratenous injection and when dis^hbhh'd th gu j 

to normal m a short tunc The ne^ity for q ^ j by estimates of to 
Its high cost are dsadvantages f or toee Umi the nor^^^ 

coagnlauon time tthieh should be P'o'ohE'd «« wo or thrM tim« 
short term use before oue of the “h™"" 4 hours Intramtrtcular 

by mtravenous mjettion m dosM of 50 mg (5 000 un^) miy s , 5 q g 

injectious may be gtven ttv.ee daily for a prolong^ P!J°VS,fadd.non of 2 ml of 1 
and the immediate pam of injection may be abolnhed by the addin n „g 

per cent procaine to 1 ml of hepann bnt delayed dis^toort =nd "g^i'psage trttb 
at the site of mjcction ate common and a disadvantage 

hepann may be rarrected unmedia.ely by SO mg of protamme sulphate gtten 

\enously or by a transfusion of Tvhole fresh Wood * 1 ,. and thereby 

Coukann drugs affect the produeuon of prothrombin by the '''f/ ^d^sgula 
prolong the prothrombin tune of ptoma but they do "d' “tmahy a*'” * j^te 
non time of whole blood These drugs have the great ?d'd"“Sd “(“^Btianon 
when given by mouth Disadvantages are the necessity for Mntrol of 
by frequent ratimation of prothrombin time th^ relatively j " j lidney 

ehmmiion These drugs should not be used m the presence of liver disease 

disease or a senous blood dj scrota ... ... ......^--...tate fTromexan) 

Dicoumarol has been largely superseded by ethyl ’’“doui^eta" 
and phenylmdanedione (D.ndetan) which have a more rapid »«*“" 
easily controlled A daily estmiation of prothrombin time should be TO 
the next dose is administered Prothrombin time is estimated by the Um 
in which oxalated blood plasma is mixed with an excess of calcium ion anu ^ ^ 
of thmmhoplasun The dolling time is prolonged m proportion ^nuted 

concentration of prothrombin In all cases the P'othrombm tune should be ^ ^ ^ 

before treatment the normal is between 12 and 17 seconds and a sale me ^ 
level IS achieved when this is prolonged from 2 to 2 5 times ^ vre ght 

a prothrombin level of 15 to 30 per cent Average doses for a .hereafter 

arc as follo^T 9 Dicoumarol 300 mg first day 200 mg second day ^ 

50 to 200 mg depending on prothrombin times Ethyl 1. day 

first day and thereafter 300 to 900 rng Phenjlmdanedione 200 mg o*' e\cn 

and 50 to 150 mg thereafter Division of tlie daily dose produces a m 

low enng of Ae blood prothrombin ,, j .„r-t to control 

Inspection of a daily unne specimen for red cells is a useful »“J“""„,fusion 
h% prothrombin time Hjcmorrhage due to o\crdosage is treated ^ tiiw* 

nccessar\ Vitamin Kj oxide is an effecuic antidote prolonged protnroi ^ 
ma\ be raised m 6 hours by an intravenous or more slowly by an oral dose 
Some phi's cians advocate the use of anucoagulants over long ” haaards 

cstimauons of protl rombin time The results are d flicult to evaluate and « 
considerable . . » i or witho'^* 

Tre-VTMFST of Comflicatio-ss ^Phlebolhrombom m the legs py (sc* 

accorapaninns pulmonary infarction is an mdicauon for anticoagulant « oa 

above) The treatment of penphetal arterial embol am or thrombosis o i 
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the site and severity of the resulting ischaerma (see p. 925). There is no treatment 
for ventricular aneurj’sm. 

Shoulder-hand syndrome causing pain and stiffness tends to become permanent 
but many mild cases recover spontaneously or witli the help of physiotherapy. A 
short course of cortisone in doses of 50 to 100 mg. by mouth cures some more resistant 
cases ; when this fails, procaine block of die stellate ganglion is indicated. 

Management after the Acute Attack. — Convalescence should be from 4 to 6 
weeks. The degree of activity permitted thereafter depends entirely on the assess- 
ment of the clinical condition and its relation to the social and economic status of the 
patient. Many patients are able to return to their prerious occupations and should 
be encouraged to do so. It is advisable to ointinue WTth small meals if there is a 
tendency to obesity. Smokers should reduce their tobacco consumption. Alcohol 
should not be prohibited. It is customary to advise moderation in ail things and to 
reduce physical actirities, but most patients are benefited by following their personal 
inclinations for w ork, exercise and leisure activities. There is evidence that restriction 
of activities bejund that imposed by diminished cardiac reserve not only fails to 
prevent further deterioration but may even hasten it. Angina of effort or heart failure 
require treatment and often cause permanent incapacity. The physician should 
maintain an attitude of optimism tempered by intelligent explanation and above all 
he should never cause unnecessary anxiety. 

ACUTE CORONARY INSUFFICIENCY 

Acute coronary insuffidenc)’ is not a dearly defined clinical syndrome; the term 
i& used to indicate an acute disparity between the supply of oxygen and the demands 
of the myocardium, which is more prolonged than in angina of effort. On the other 
hand it exdudes the clinical synchome of acute coronary occlusion with cardiac 
infarction which is more severe and pennanent. In acute coronary’ insuffidenej' the 
emphasis is on sudden abnormal increased demand or a sudden fall in blood supply 
due to factors other than complete coronary oedusion. 

Pathology. — ^There is usually some degree of coronaty atherosclerosis ranging 
from normal to severe, but there is no fresh thrombotic occlusion. Subendocardial 
necrosis or small patches of necrosis in deep layers of the musde are usual, but 
ma^ive necrosis involving pericardium and endocardium is not seen. Mural throm- 
bosis and peripheral emboli do not occur. 

/Etiology. — ^The sudden diminution of blood supply or greatly increased cardiac 
work required to produce acute coronary insuffidency is usually due to some degree 
of coronary disease assodated with one or more of tbe following conditions : (1) 
Hemorrhage and other causes of shock and hypotension, (2) acute heart failure, 
(3) asphj’xia and espedally carbon monoxide poisoning, (4) acute severe pulmonary 
disease, (5) pulmonary embolism, (6) unusually severe effort or great emotional stress, 
(7) paroxysmal tachycardia and (8) acute hypertension. 

Syinptoms. — Pain is the usual symiptom as in other manifestations of cardiac 
ischaimia ; it lasts longer than in angina pectoris and it may occur under a variety 
of drcumstances depending on the immediate cause. Shock, heart failure, fever and 
Icucocytosis are not present. There are no signs of acute coronary insuffidency 
per se, but the signs of an assodated precipitating cause may be present. 

The eJecirocardfo^am . — ^The electrocardiogram shows similar changes, but of 
greater magnitude man those found during an attack of angina pectoris. Great 
depression of the S-T segments in left ventricular leads is usual. T waves may remain 
fiat or inverted for a few days after the attack. Pathological Q waves do not occur. 

Prognosis largely depends on the nature of the immediate cause and whether 
there is evidence of severe coronary' artery disease. The same general factors deter- 
mine prognosis os for angina pcctons of effort. 
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cause, e.E. anaunia or hypertension requites treatment. A short penoa oi 
is advisable. 


HYPERTENSIVE HEART DISEASE 

Heart disease is the cause of death in approximately 75 per cent. 
esubhshed high blood pressure. In the great rnajonty of ^es 
of the essential and so-called benign ^neW- The from je, 

systemic hypertension to compensated cardi^vaswlar j bv more 

rompensation is slow and mostly insidious, .®°"^®times interrupted 

or less acute cardiac or cerebral episodes; the point at which ^^igg^vhere. 
diseased is usually indefinable. The subjett of hypertension is dealt p. 

etiology and Pathology.— The seuology of hypertension is 
907, 908. Systemic hypertension is due to an increased toul j ^hich 

^Mth a normal cardiac output; the work of the left yentncle « '"ff^g^’entricle 
leads to compensatory hypertrophy, and m the course of time dilatation ot tne \e 

°^^iseasc of the heart in hypertension is essentially disease of the 
The ultimate failure of compensatory hyoertrophy is probably due to f^mre 
coronary circulation to meet an increasing demand. Hypertension ^PP”” " ^Lndmg 
the development of coronary atheroma which is present in all cases ot long-sw 

^^^Mnecropsy there is hypertrophy ot the left ventncle and the whole arterial 
In the majority of cases there is coronary atheroma and the myocardium snows v 
degrees of iscfia:mic damage ranging from widespread fibrosis to more localise 
of infarction. , j gtaees 

Clinical Features.— Cardiac symptoms arc absent dunng the cornpensaxcu ^ 
of hjpertension unless coronary sclerosis causes angma pectons (see p. 837). ^ 
the phase of decompensation the symptoms are those of left ventricular taiiu ^ 
congestnc cardiac failure (see p. 806). The onset of heart failure may be sno 
increasing effort dyspntra or by paroxysmal dyspncea which is frequently 
nocturnal \ariet)’. Cardiac pain is often present and sjmptoms suggesting ca 
infarction may precede those of heart failure. , j^jrrees 

Examination during the compensated phase of hypertension shows varying ^ 
of arteriopathy in the fundus oculi, thidcening of radial and brachial arWO t^^^ 
apical impulse suggesUng left vcntncular hypertrophy, a loud second heart 
sometimes an auricular gallop sound, occasionally an aortic diastolic ,gyjl]y 

always arterial hypertension. When heart failure has de>*eloped there is 
cardiac enlargement, a less forablc apex beat which, however, retains some 
sustained heave of hj-pertrophy, triple rhythm or a summation gallop, a ya 
apical sjstohc murmur due to functional mitral incompetence, ^oS^^ber 
signs of pulmonary or systemic congestion in varying degrees. The blood pf 
usually remains elevated, but as heart failure increases, the pulse pressure _jjns 

to a greater drop in 8>-stoIic pressure than in the diastolic level. Pulsus .pjjjf 

may l>e present and Cheync-Stokes respiration is common m the late stages, jure, 
fibnllation occurs in about 25 per cent, of patients with hypertensive heart ‘ 

In atucks of severe left ventneubr failure and in the terminal stages of cong 
cardiac failure, extreme penpheral constriction may occur. 
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'Radiographic examination re\eals varying degrees of pulmonarj congestion when 
there are symptoms of left \entncu!ar failure The aorta tends to become “ un- 
folded ”, causing a widening of the supenor mediastinum, the aortic ‘‘knob ” is 
unduly prominent and there are often scattered flecks of calcification in the wall 
The left ventncle is enlarged and best seen in the left oblique view 

The electrocardiogram shows varying degrees of left \entncular hypertrophy 
associated with ischajmic changes Charactenstically the R waves in lead I, VL 
and V5 to V? are tall and assoaated with some degree of S-T depression and T wave 
flattenmg or inversion m the same leads In late stages left bundle branch block is 
common or the R waves become lower in voltage (see electrocardiogram of left ven- 
tncular hypertrophy, p 800) 

Diagnosis depends on the finding of raised blood pressure together wnth the 
signs of cardio vascular hy'pertrophy Gross hypertrophy of the left heart m the 
absence of the signs of vahmlar disease is generally due to systemic hyqjertension 
When the signs of heart fadure have supervened diagnosis may be more difficult, 
since the artenal tension tends to fall and the powerful thrust of a hypertrophied 
left ventncle dimmishes Howev er, in such cases the diastolic tension usually remams 
elevated, whilst retinopathy and thickened brachial vessels indicate long-standing 
hyqiertension Sy'stolic murmurs may suggest organic mitral incompetence but the 
raised artenal tension and the chnical and electrocardiographic evidence of gross left 
ventnculax hypertrophy indicate the true nature of the condition Similar cntena 
serve to distinguish the cause of an early diastolic murmur associated with severe 
hypertension from that due to organic aortic incompetence Angina pectons assoaated 
with hypertension must be differentiated from cardiac pain due to other causes 
Prognosis — Dunng the compensated stage of hypertension the prognosis is 
worse m males than m females, and is adversdy affected by high diastobc levels of 

f iressure, evidence of myocardial disease and unpaired renal function ^Vhen breath- 
essness dev elops the prognosis depends on the degree of cardiac damage , the piesence 
of cardiac pain and evidence of ischaemia are adverse factors and tn^e rhythm, great 
cardiac enlargement, pulsus altemans and attacks of paroxysmal dyspnoea, occurring 
m spite of treatment, are of grav e import 

Treatment is required for the hypertension and for heart failure when this is 
present The treatment of hypertension is discussed on pp 911, 916 It is em- 
phasised that attempts to lower blood pressure vvnth the vanous hypotensive agents 
and a low salt diet should be made after the development of heart failure or even 
whew there is esvdewee of vseh'semic disease iw the myoeaidium, for hypertension is 
the fundamental error responsible for the disease Heart failure should be treated 
on the Imes mdicated on p 812 Regular penods of rest are advisable and 
an attack of cardiac asthma should be follow ed by a few days of bed rest A low sodium 
diet (see p 812) is probably the most satisfactory method of controlling both hyper- 
tension and heart failure and the action of the raethomum habde drugs is potentiated 
by a low sodium regime Acute left ventricular failure is best treated with morphme, 
aminopbylhne, oxygen if there is centra] cy'anosis and a mercunal diuretic, a vene- 
section of 250 to 500 ml should be earned out if other methods are not rapidly 
cffcctiv c , parenteral mcthonium halide has been tried mth good effect m acute left 
heart failure, but further experience is necessary before tins treatment can be satis- 
factonly assessed Digitalis (digitalis foha gr 1 twice daily) should be given to 
patients w^th hypertensive heart failure and maintained indefinitely irrespective of 
rhythm 

PULMONARY HEART DISEASE 
Symony m — Cor Pulmonale 

Pulmonary heart disease may be defined as a disorder of the nght heart, consequent 
upon disease of the lungs and of the pulmonary vasculature It may be subdivided 
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into acute, subacute and chronic forms Chrome pulmonary heart disease w 
and may be due to lung disease, indudmg bronchitis and emphysema, bbroia lung 
and pneumoconiosis, to vascular disordere of the lungs or to kyphoscoliosis ^ 
pulmonary heart disease is due to massive pulmonary embolism and the subacu 
form to lymphatic or embolic carcinomatosis 


ACUTE PULMONARY HEART DISEASE 

Synonym — Acute Cor Pulmonale , • 

Defimtion — Acute pulmonary heart disease may be defined as a cardiac 
circulatory disturbance resulting from rapid obstruction of the pulmonary circu a 
by one or more massive emboli _ 

Aitiology. — ^The immediate cause is sudden obstruction of the pulmonary a 
by a large clot, v.hich has become detached from its site of formation either tn 
systemic veins or in the nght heart Prolonged bed rest predisposes to the forma 
of clots, particularly in the leg veins The thrombi in the calf muscle veins, givi g 
nse to pulmonary emboli, may be locally asymptomatic or give nse to only 
symptoms (phlebothrombosis) although sometimes there is local tenderness, | 
and (Edema Pulmonary embolism may occur after operations, espeaally j 

abdominal, fractures and other senous injuries, and 13 most common m the . 
and third poat-opcrati>c weeks It may follow childbirth Chronic congestive n 
failure may be complicated by pulmonary embolism, since the poor peripheral 
tion encourages the formation of clots, but pulmonary embolism is also associa 
^ ith heart disease uiihout failure, espeaally cardiac infarction, where . 

clotting time seems to be a predisposing faaor It may occur in patients v-ith “ 
cinoma, espeaally of the stomach, and with hasmatologica! diseases The act of 
ing at stool may sometimes be the immediate preapitating cause of displacemw^ 
the clot into the circulation f 

Pathology — Tlie deep veins of the calf muscles are the commonest 
pulmonary emboli Less commonly the pelvic veins may be the source or the chamM 
of the right heart . 

Pulmonary eraboli causing severe cardiac and arculatory disturbance are 
and obstruct the mam pulmona^ artery and its branches The large sue ol tn 
embolus is caused by coiling up of a long thrombus into a compact mass after deWC 
ment from its site of formation A common site of lodgement is the bifurcation 
the pulmonary artery with complete occlusion of one branch and partial 

of the other In other cases, m which death rapidh follows the symptoms of emboli 

complete or almost complete occlusion of the mam pulmonary artery has taken p« 
The obstructing pulmonary embolus may or may not be all of the same age, be**’? “ 
some cases formed of repeated smaller emboli and m others enlarged by local 
bosis Smaller pulmonary embob, insufiiaent to obstruct the main pulmonary ^ 
trunk, seldom gwe nse to senous general cardio N-asoilar disturbances, although t j 
often cause pulmonary infarcuon ^ 

If the patient sunwes the miual pulmonary embolism, pulmonary infarction 
de% clop, (lepending on the sue and size of vessel obstructed and the collateral „ 

tion to the segment of lung invohcd Embolism is more likely to gi\ c nse to p, 

in the nrcscncc of pulmonary >enous congesuon from heart failure Acute 
heart di^se howoer usually occurs without the development of pulmonary 

uon since the patient may die before the mfara dcielopa , to 

Hie cardiac and arculatory ciTecU of massive pulmonary embolism arc 
mechanical arculatory obstnirtum and to myocardial ischemia It lias been cstitm 
that in order to cause arcuhtlory embarrassment, 50 to 70 per cent of the 
sectional area of the pulmonary arterial tree must be cut off UTien tins occur* 
output from the right heart rs diminished with diminution of senous return W 
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left heart and consequently the left vcntncular output also falls At the same time, 
acute right heart strain develops with dilatation of the nght heart and a nse in systemic 
venous pressure Mjocardid isduerma reuUtng in subendocardial necrosis, most 
severe in the left ventnde, is probably the result of diminished coronary flow (t e 
acute wiTonary insuffiaency) resulting from a fall in left ventricular output and 
s}StoUc pressure, associated with artenal anoxieraia, due to pulmonary asphyxia 
Reflex coronary artenal spasm may also play a part m the production 

Symptoms — The onset of massive pulmonary cmbousm is sudden In some 
cases, however, smaller emboh precede the massive embolism and m these pre- 
momtory symptoms may be presenL 

The patient often complains of chest pain, frequently very severe, similar m type 
and distnbution to that of cardiac infarction This is accompanied by acute dyspncea 
or tachypncea In addition there ma> be famtness, dizziness, restlessness, mental 
apathy or convailsions Sometimes the pain is abdominal rather than substernal 
Occasionally there is hsmoptysis and tn some palpitation from an associated paroxj's- 
mal arrhythmia The symptoms vary widely from case to case and maj be relatively 
mild 

On examination there are usually signs of acute circulatory failure and shock, 
with a rapid, thready pulse, low blood pressure, pallor, coldness and sweating In 
some cases deep black blue cyanosis may be present from pulmonary asphj’xia, which 
IS probably reflex m origin In contrast to the systemic hypotension, resulting from 
inadequate venous return to the left ventnde, in the nght heart there are signs of 
pulmonary by pertension wath systemic venous congestion Tnple rhytlim, best heard 
at the left sternal edge or in the epigastnum is often present The pulmonary second 
sownd may be atctntiiated There may be ddatatiosi of the pulmonary artery , with 
a systolic murmur and thrill tn the pulmonary area The ju^lar venous pressure is 
raised and often associated with acute engo^ement of the liver 

If the patient survives the massive pulmonary embolus, signs of pulmonary in- 
farction may develop There is usually pyrexia and leucocytosis there may be 
pleural pain related to the side of the mfarction there may be cough with expectora- 
tion of bright red frothy sputum Exanunation may reveal signs of consolidation 
over the infarcted area, sometimes accompamed by a pleural mb and there may be 
a pleural effusion, which on diagnostic aspiration is found to be blood stained The 
dimcal picture, however, vanes considerably and neither pain, cough nor hxmopty'sis 
is necessanl) present 

The electroeardto^am m massive pulmonary embolus usually shows a deep S wave 
in standard lead I and a Q wave mlh inversion of the T wave m lead III In the 
V leads there is inversion of the T wave from VI to V4, while in some cases transient 
nght bundle branch block may develop These signs may persist for days or weeks 
\\ ith smaller emboli on the other hand, theelectrocardiogram usually remams noriml 

i?nrftogrcp/iy — The hdar shadows may be promment and the mam pulmonary 
artery large In addition there raaj be evidence of pulmoniry infarction with a 
tnangular, ovoid or irregular shadow m the lung fields, often accomparued by a pleural 
effusion 

Diagnosis — Collapse, prwcordnl pam, dyspnoea, tachycardia and cyanosis in a 
patient confined to bed after an operation, delivery or dunng a medical illness should 
at once suggest the diagnosis of massive pulmonary embolus The diagnosis becomes 
even more probable if signs of phlcbothrombosis or thrombophlebitis arc present m 
the veins of the calf muscles If added to this there are signs of right heart strain 
with elevation of the jugular venous pressure and characteristic electrocardiographic 
changes then the diagnosis of acute pulmonary heart disease is established 

1 he differential diagnosis from cardiac infanrtion may be diffiadt since pulmonary 
embolus may complicate cardiac infarction and since cither may occur post- 
opentivelv The electrocardiogram is usually diagnostic but some cases of posterior 
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cardiac infarction may be difiicult to differentiate in the electrocardiogram from acute 
oulmonary heart disease The development of localising signs m the lung ot pul- 
monary embolus may help to establish the diagnosis Other conditions, '"hich must 
be excluded, are pneumonia, pleurisy, post operative shock and an acute abdominal 


Prognosis — The prognosis after massive pulmonatT embolism resulting 
pulmonary heart disease is extremely unfavourable and death occurs m over 80 per 
cent of patients Death is usually delayed for a number of hours or days, but ma) 
take place within a few minutes Smaller emboli seldom cause death, but these are 
occasionally the precursors of larger emboli, which may prove fatal In patients 
who survive a massive pulmonary embolus, the thrombus may undergo organisation 
and recanahsation , 

Treatment — The most important aspect of treatment in massive pulmona^ 
embolus and acute pulmonary heart disease is prophylactic treatment Unnecessan y 
prolonged periods of bed rest should be avoided and frequent changes of posture 
with leg exercises encouraged in chronic bed-ridden patients In surgical cases, gentle 
handling at operation of the veins draining the lower extremities and avoidance o 
tight bandages obstructing the venous return are desirable Since heart failure seems 
to predispose to venous thrombosis and pulmonary embolism, energetic and promp 
treatment of failure may ward off these complications If calf vein thrombosis ^ 
and IS recognised, a constant watch should be kept for the signs in any chronic bea- 
patient—two mam forms of treatment are available, medical and surgical, 
to help to avoid pulmonary embolism Anticoagulants may be given in 

E revent extension of the venous thrombtis, or in cases where pulmonary cmbolitf 
as already occurred to prevent growth of the pulmonary embolus by local thrombosis 
The principles and details of anticoagulant therapy have already been discussed (see 
p 847), and treatment is usually continued for 3 to 4 weeks 

Surgical treatment is by ligation of the femoral or common ihac veins or even 
of the inferior vena cava This treatment is usually reserved for cases of recurrent 
embolism and where anticoagulant treatment is contraindicated 

Treatment of pulmonary embolism itself largely consists of supportive mewures 
to tide the patient over the acute emergency The patient should be nursed flat m 
order to encourage cerebral circulation in the presence of a low blood pressure 
Oxygen should be given either by B L B mask or in an oxygen tent Papavarioe 
hydrochloride (0 03 g) intravenously has been recommended, but it is doubtful n 
It dilates the pulmonary artery Venesection is contraindicated, since reduction m 
systemic venous pressure does nothing to relieve the cause, namely obstruction to 
right ventricular output Surgical removal of an embolus from the main pulmonary 
artery ^Trendelenburg operation) can only be earned out if a highly trained team is 
ivailable and the operation carries a mortality of about 90 per cent 


PAT EMBOLISM 

Acute pulmonary heart disease may rarely be caused by fat embolism, resulting 
from the entrance of fat globules into the systemic veins The commonest cause ot 
fat embolism is fracture of a long bone , orthopsdic operations, blast injuries atm 
bums may sometimes be responsible Usually the fat globules arc small and obstruct 
the smaller pulmonary or cerebral artenes Sometimes however, a large amount ot 
fat may obstruct the mam pulmonary artery with the production of acute pulmonary 
heart di-ease 

AIB EMBOLISM 

The sudden entrance of air m large quantities into the systemic veins often result 
in death from heart failure The commonest causes of air embolism arc operauona 
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on the neck, diagnostic or therapeutic procedures involving air insufflation, such as 
tubal insufflation or pneumo-pentoncum. The air entering the right heart, impedes 
the action of the right ventricle by its compressibility and may block the main pul- 
monary artery or result in widespread embolism of the pulmonary arteries and 
arterioles. Death results from acute right heart failure with low cardiac output and 
anoxasmia. 


CHRONIC PULMONARY HEART DISEASE 
EMPHYSEMA HEART DISEASE 

ffitiology. — Chronic bronchitis is largely a disease of middle-aged men and hence 
heart disease due to chrome bronchitis and emphysema shows a similar sex and age 
incidence. The incidence of right heart disease in emphysema is difficult to assess, 
but it is probable that it occurs in between one-third and one-half of patients. 

Pathogenesis . — Pulmonary hypertension . — Fixed structural changes in the pul- 
monary vascular bed, which increase its rigidity or reduce its cross-sectional area, 
have previously been considered to play the major part in the production of high 
pulmonary arterial pressure in emphysema. Recently, however, by means of cardiac 
catheterisation studies, the high resting pressures recorded during cardiac failure 
have been shoum to be transitoty and reversible. Permanent structural changes, 
therefore, cannot alone be responsible for the transient high pressure, although they 
almost certainly play some role in maintaining the moderate pulmonary hypertension 
seen at rest in patients not in congestive cardiac failure. 

Functional factors must therefore be considered in the mechanism of production 
of pulmonary hypertension in chronic bronchitis and emphysema. It is probable 
that anoxia Is an important factor causing pulmonary hypertension, since the arterial 
saturation with oxygen is decreased when patients are in congestive cardiac failure 
and have raised nght ventricular pressures, but, wth recovery from failure, the 
saturation returns to a higher level as the pressure falls. The blood volume in 
emphysema heart disease mcreases durmg congestive failure and decreases on re- 
covery and it is possible that this may contribute to the production of transient pul- 
monary hypertension. Variations in the pulmonary blood flow in emphysema may also 
influence the height of the pulmonary vascular pressure. The pulmonary arterial 
pressure rises during exercise as the cardiac output increases, whereas in normal 
subjects, little alteration in pulmonary arterial pressure results from changes in blood 
flow. At rest, however, it is unlikely that levels of flow are high enough to be directly 
responsible for the production of pulmonary hypertension. The extent to which 
neurogenic activity influences circulation through the pulmonary vascular bed re- 
mains uncertain, but there is eridence suggestmg that it could play an important 
r6le. 

Cardiac output . — Normal or even increased cardiac output is present in heart 
failure secondary to lung disease and is one of the features distinguishing it from left 
\entricular failure (see p. 809). The arteriovenous difference usually remains 
normal and the cardiac output is therefore appropriate to the raised level of oxygen 
consumption present in these breathless patients. 

Sj^ptoms. — ^The clinical diagnosis of the onset of cardiac complications in 
chronic bronchitis and emphysema is a matter of considerable difficulty, since sj^np- 
toms due to emphj’sema heart disease are gradually superimposed upon those of 
pulmonary emphj’sema. 

Three major patterns of onset of pulmonary symptoms are met. There are those 
ulio have been subject to repeated episodes of winter colds and “ bronchitis ” which 
gradually increase in severity and begin to recur each year. Some date their symp- 
toms from a specific respiratory illness, usually described as “ pneumonia Others 
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give a long history of asthma v/ith the gradual development of a persistent cough 
Regardless of the type of onset the symptoms become similar in all patients with 
increasing seventy of their pulmonary disease and the gradual development of cardiac 
complications They have a round the year «>ugh, usually productive of spumm 
and increasing dyspncea on exertion Their exercise tolerance vanes considerably 
cold V, eather fog and minor respiratory infections all increase their dyspncea , patients 
subject to asthma however may be most incapacitated tti the summer Owing to 
interference with the normal oxygenation of the blood they gradually become C)an 
osed As the disease progresses recurrent acute exacerbations of bronchitis incapaci 
tate them more until each exacerbation is attended by an attack of severe anoxia 
and frank congestive cardiac failure Many patients die within a >ear of the onset 
of failure 

Physical signs of pulmonary hypertension may be partly obscured by those of 
emphysema Owing to the anatomical changes m the thoracic cage usually associated 
with emphysema clinical estimation of the cardiac sue is usually impossible For 
the same reason heart sounds are faint over the prsecordium and an accentuated pul 
monary second sound is heard only rarely Forceful pulsation in the epigastnum 
suggesting right ventricular hypertrophy is often present By auscultation in the 
epigastrium it is sometimes easier to detect the triple rhythm of failure than over 
the pnecordium The presence of a palpable liver should not be considered a sign 
of venous congestion since most of these patients have a low diaphragm 

The general clinical picture of patients with emphysema heart disease 
known They have a dusky blue cyanosis and m some cases mild curvature of the 
finger nails is present Obvious clubbing usually signifies more pulmonary pathology 
than mere chronic bronchitis eg bronchiectasis or fibroid changes Their con 
vcrsation js often punctuated by laboured breathing Their thoracic cage is barrel 
shaped and its movements limited On auscultation of the chest there may be sign* 
of bronchial obstruction with widespread rales and rhonchi and expiration is always 
prolonged In attacks of congestive cardiac failure there is marked cyanosis the 
neck veins are distended and there is often considerable cedema In cases with severe 
anoxia there may be drowsiness and dclinum Papillccdema may sometimes be 
present without localising signs of intracramal disease 

Radiography — Radiography of the chest may show right ventricular and 
pulmonary artery enlargement m addition to bronchitis and emphysema but arc 
probably not helpful in the early diagnosis of cardiac complications m emphysema 
Cardiac enlargement is frequently seen in the presence of congestive cardiac 
failure 

Elecirocardwgrafn — Similarly the development of cardiographic evidence of right 
ventricular hypertrophy is often a relatively late event in the clinical course of emphy 
sema heart disease and is seldom of help in diagnosing the inception of the disease 
Special points to be looked for are the development of an RSR pattern m nght chest 
leads accompanied by a deep S wave in left chest leads In some cases tall spiked 
P waves are seen in standard lead II 

Diagnosis — The diagnosis of emphysema heart disease rests on the recognitiod 
of nght heart enlargement with or without cardiac failure in the presence of emphy*®^? 
and bronchitis The disease js usually difficult to diagnose with certainty until 
definite evidence of right sided heart failure develops since the symptoms of dyspnff® 
and cyanosis may be due to respiratory disease alone and since radiological 
electrocydiographic evidence of right brart enlargement may be absent in tl c car y 
stages of the disease When frank congestive cardiac failure with a use m juguWr 
venous pressure hepatomegaly cedema and triple rhythm have developed the dug 
nosis IS clear Other causes of nght heart enlargement m particular mitral sterosi 
should be excluded ^ 

Prognosis —Once congestive cardiac faUure supervenes the prognosis is po®'’ 
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and m spite of treatment, many patients die tvithin a year The outlook is, ho^^- 
e\er, considerably impro\ed. by energetic treatment of attacks of respiratory infection 
and heart failure , 

Treatment —Although no treatment is a\ai!able to atert the steadily progressive 
downhill course of emphysema heart disease, much can be done to help the patient 
in attacks of congests e heart failure Except where exceptional facilities for complete 
bed rest and skilled nursmg are available at home, admission to hospital is desirable 
Episodic pulmonary hypertension m heart failure is often assoaated tvith acute 
exacerbations of bronchitis, and it is probable that acute or subacute respiratory 
infection plays an important role in the production of pulmonary hypertension In 
the treatment of congesti\e heart failure therefore antibiotics, selected according 
to the flora m the sputum should always be gi\en Treatment with bronchodilators 
(ephednne or ammophylline) is also useful Oxygen therapy is of great lalue in 
combating hypoxia, but is not without danger, since it may induce carbon dioxide 
narcosis and should therefore be given intermittently, especially if an oxygen lent 
IS used 

The response to mercurial diuretics dunng episodes of congests e failure is often 
excellent A low salt diet may be helpful The value of digitalis m the treatment 
of emphysema heart disease is probably not as great as m other forms of heart failure 
but there is e\idence that it improves myocardial function and it should be tried m 
all pauents 

Other Causes op Chronic Pulmonary Heart Dise.\se — (a) Fibroid lung — 
Widespread pulmonary tuberculosis advanced pneumoconiosis, bronchiectasis, 
sarcoidosis and scleroderma may all give nse to fibrotic lesions m the lung which 
\i ftwfRciewtly wadespread may cause chtcwvc pwlmcwary heart disease 

(6) Kyphoscoliotu — Se\ ere kyphoscoliosis is associated in about 75 per cent of 
cases with chronic pulmonary heart disease, due to concomitant pulmonary emphysema 
and flbrosis 

(e) Duease of the pulmonary —Disease of the pulmonary arteries and 

arterioles in the absence of disease of the lung parenchyma may sometimes be re 
sponsible for chronic pulmonary heart disease Primary pulmonary arteriolar sclerosis 
18 a rare disease giving rise to pulmonary hyiiertension and eventually to right heart 
failure The pathological lesion is a severe widespread sclerosis of the arterioles 
This should not be confused with secondary pulmonary arterial and arteriolar sclerosis, 
which forms part of the normal ageing process and is a common autopsy finding m 
patients over the age of 60 In other cases, the lesion is a widespread endartentis 
obliterans affecting the pulmonary artenolcs, which has been attnbuted by some to 
chronic repeated embolisation and by others to syphilis In other cases there is 
wndespread mural thrombosis extending throughout the pulmonary artenal tree from 
the mam pulmonary artery to the arterioles, which may have resulted from repeated 
embolisation or from local thrombosis m the pulmonary tree 

These patients often present with substcmal pain and faintness on effort They 
have signs of pulmonary hypertension, polycythxmia, cyanosis and later congestive 
heart failure Unlike emphysema heart disease where the history of bronchitis and 
heart failure is rt'picallv episodic, in pnmarv pulmonary hypertension the course is 
usually steadily downhill Khcllm and hcxanicthonium have been given m an attempt 
to lower the pulmonnrv artenal pressure but it is doubtful if they influence the course 
of the disease Routine treatment should be given for congestive cardiac failure when 
this supervenes 

Carcinomatous lymphangius or embolism, causing widespread occlusion of tlie 
smaller pulmonary artenes is another rare cause of pulmonary heart disease The 
pnmary neoplasm is commonlv a scinhou*^ carcinoma of the stomach This form of 
pulmonary heart disease running a course of a mitter of weeks or months has been 
terme 1 * sul acuic 
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Schistosomiasis may also give rise to pulmonary heart disease by recu^ent em- 
bolism, the schistosome ova becoming impacted in the pulmonary arterioles and 
giving rise to a granulomatous necrotising arteritis. 


SYPHILITIC HEART DISEASE 

Syphilis indirectly affects the heart by causing inflammation of the aorta; it is 
responsible for about S per cent, of heart disease in Great Britain, but the Inddence 
is considerably higher in some non-European populations. Syphilitic aortitis is a 
relatively late manifestation of syphilis but may occur within 5 years of primary 
infection ; climcally it is rarely detected in under 10 years and often not until 30 jeais 
after infection. Aortitis occurs in a lai^e proportion of patients with syphilis, treated 
or otherivise, and in 80 per cent, of patients with neurosyphilis. It is probably present 
for many years before there are clinical manifestations, and in many patients the 
disease is disco\ered for the first time at necropsy. 

During recent decades there has been a decline in the inddence of cardio-vascular 
syphilis, which is probably due to a fall in the inddence of primary infection and more 
effective early treatment. There is a higher incidence of all forms of the disease in 
males ; for uncomplicated aortitis the ratio of men to women is 3 ; 1, but for &onic 
ancurj’sm the ratio is 10 : 1. This difference is probably related to physical ^^ort 
and occupation ; sirrular factors probably explain the higher incidence of corophoted 
aortitis amongst heavy manual workers when compared with sedentary workers 
Congenital syphilis rarely affects the cardio-vascubr system. , 

PatholoCT.— Aortitis is the fundamental lesion m almost all cases of cardii^ 
vascular syphilis *, a true spirochxtal myocarditis and syphilis of medium-sized vessels 
arc both rare and they are not considered further. 

Syphilitic aortitis begins as an ohiiteraa'ng endarteritis and periarterftis of the 
vasa vasorum, especially in the ascending aorta; ischieinic changes follow and the 
media undergoes a alow necrosis with resulting loss of elastic tissue and replacement 
by fibrosis. The underlying intima is damaged and may ulcerate, but more often it 
becomes scarred in a cliaractcristic linear fashion. Other areas of the intima undergo 
thickening from hyalinisation and the development of secondary atheroma with 
calcification is common. This process of chronic inflammation results in dilatation 
and irregularity of the aorta which, under the influence of arterial pressure, tends to 
bulge locally or generally with resultant aneurjsm formation. Saccular ancurysi^ 
may occur m more than one place and they arc often filled with la) era of partiaUj 
organised clot. Surrounding structures are frequently damaged by pressure 
adjacent bone is eroded. 

The ascending aorta suffers most and aortiUs usually extends down to the level 
of the aortic valve nng, causing dilatation at the aortic base; this is the most im- 
portant factor in the production of aortic incompetence. The vdve cusps contribute 
to the incompetence through a valvulitis which is shown by a thickening of the free 
upper edges and by a bulbous intimal thickening of the commissures. 

If the mouths of the coronary artenes are situated above or near the upper margm 
of the sinus of Valsalva, they tend to be uken up in the aortitis and partially 
Ischxmm changes of the mjocardmm follow and histologically a widespread diffuse 
fibrosis is not uncommon, such changes luvc been confused with syphilitic 
larditis, which is extremely rare. Gummata in the heart are also very ^ 

localised lesions in the ventricular septum are occasionally the cause of 
block. 

Clinical Features. — The cimtcal features of 8)phi!itic aortitis arc due to ancurj'sm 
fomaiion. Of to basal mciaortms, which causes coronary ostiai stenosis and aoruc 
incompetence. 
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Uncompltcated syphilitic aortitis presents no diagnostic symptoms, but a dull 
aching substernal pain which is constant and localised has occasionally been described. 
In patients known to have latent syphilis a loud second sound over the aorta or an 
aortic systolic murmur in the absence of hypertension suggests the jjossibility of 
aortitis. Radiological examination should be carried out in all cases of late syphilis 
and widening or irregularity of the aorta may be discovered before the clinical features 
of aortitis have developed. 

Angina pectoris commonly develops in syphilitic aortitis. It is due to stenosis at 
the origins of the coronary arteries and is mostly accompanied by incompetence of 
the aortic \'alves which are also damaged by the aortitis. Coronary ostial stenosis 
produces cardiac pain on effort which is indistinguishable from angina pectoris due 
to coronary atheroma. However, syphilitic cardiac pain tends to last longer and 
often comes on at rest, especially at night ; it is not readily relieved by trinitrin and 
a dull, substernal ache tends to persist between the attacks. Coronary ostial stenosis 
occasionally causes acute coronary insufficiency, but massive cardiac infarction 
is rare. As in all conditions producing cardiac ischemia, sudden death is not 
uncommon. 

Aortic incompetence is due to dilatation of the valve ring, thickening of the cusp 
margins, and thickening of the commissures by fibrotic granulation tissue. It is more 
common in males than in females, in the ratio of 3 to 1 . There arc no syinptoms until 
pathological dyspnoea indicates early heart failure or cardiac pain indicates involvement 
of the coronary ostia. 

The physical signs are as in rheumatic aortic incompetence fsee p. 874). A 
mid-systolic murmur is usually present in addition to the early diastolic murmur 
and both are heard best at the “ aortic area ” or in the left parasternal region. The 
systolic murmur, though similar to that found in aortic stenosis, is not loud enough 
to cause a thrill and does not indicate stenosis. The incompetence soon becomes well 
established with gross signs in the peripheral vessels and the murmur takes on a 
" to and fro ” character. There are no accompanying signs of mitral valve disease, 
but when the leak is severe a functional presystohe murmur may develop (Austin 
Flint murmur) ; this is thought to be due to the large aortic regurgitant stream 
preventing complete opening of the anterior mitral valve cusp. The apex becomes 
heaving and characteristic of left ventricular hypertrophy. 

Lett ventricular failure, as shown by effort dyspnoea or cardiac asthma, appears 
early in the disease, and thereafter deterioration is relatively rapid, especially when 
cardiac pain indicating myocardial ischa;mia is also present. 

Aneurysms of the aorta. — Diffuse fusiform dilatation and localised saccular bulging 
of the aorta are common in syphilitic aortitis. Radiological examination is essential 
to the diagnosis of both conditions but a saccular aneurysm often produces character- 
istic symptoms and signs which depend on its anatomical site. Some aneurysms 
remain symptomless for many years, but others cause severe pressure pain, and rupture 
may occur after a relatively short period. 

Aneurysm of the ascending aorta. — ^Aneurysm in this situation may present a 
lowl bulge in the anterior chest wall, usually to the right of the sternum. Those 
skilled in percussion may detect dullness to the right of the sternum before 
superficial bulging occurs. The second sound due to aortic valve closure is 
often sonorous and usually heard wdcly in the right chest and often in the 
right axilla. A dull sternal pain due to rib erosion is common, but many aneuiysms 
arc symptomless for a long time. Aortic incompetence and angina pectoris tend 
to develop with aneurysms in this situation. Sometimes the right bronchus is 
compressed with tlie development of partial atelectasis, and occasionally a medial 
extension of the aneurysm leads to deviation of the trachea. Death may be due 
to external rupture of the aneurysm, or more commonly to rupture into the 
pleura, pericardium or bronchus. 
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postero-antcnor -xnd oblique views, togedicr with radioscopy, should be earned out 
in all cases of late sj^hihs, treated or otherwise 

The elccirocardtogram in syphilitic aortitis may be normal if the lesion is un- 
complicated, or pathological when there is ischajmja from coronary ostial stenosis or 
ventncular hypertrophy from aortic mcompetence When cardiac pain indicates 
ischemia the electrocardiogram usually shotvs varying degrees of S-T depression 
and im ersion of T wa% es m lead I and left-sided chest leads The changes are similar 
to those found m ischaemic heart disease due to coronary atlieroma and emphasise the 
frequent occurrence and se%enty of ischffiima in sjphihtic aortitis Pathological Q 
waves from massive infarction do not occur 

Serological tests are positive m some 80 per cent of patients with syphilitic aortitis 
(see p 211) Past treatment often modifies these tests without having influenced 
the development of aortitis In some cases blood reactions ate negative whilst the 
cerebrospinal fluid may show a positive reaction The erythrocyte sedimentatio'i rate 
IS frequently raised and is related to the degree of activity of syphilitic aortitis m 
some cases 

Diagnosis, — Isolated aortic incompetence in an adult over 30 years of age is 
possibly due to syphilis , if the leak is great and rapidly developing syphilis is a 
probability, and n it is associated with cardiac pain, it is almost a certainty The 
association of aortic mcompetence wath signs of neurosyphilis or positive serological 
reactions confirm the diagnosis of syphilitic aortitis Radiological examination is the 
most important aid to diagnosis, and should be earned out m all suspected cases , 
dilatation of the aorta, irregulantj of its calibre and calcification in the wall of the 
ascending portion are diagnostic points, but should not be confused with the smooth 
aortic unfolding and tortuosity which occur with hypertension and with atherosclerosis 
in the elderly 

The differential diagnosis of aortitis from cardiac pain due to coronary atheroma 
IS not difficult because in syphilis there is usually an associated aortic mcompetence 
The early diastolic murmur should be carefully sought Rheumatic aortic incom- 
petence presents difficulties m differentia! diagnosis when it occurs alone, but often 
there is associated aortic stenosis or mitral v^ve disease , rheumatic aortic incom- 
petence IS usually less severe and there is often a history of rheumatic fever, and on 
radiological c^3mmatlon the aorta is not dilated or calcified although the aortic valves 
arc usually calcified when there is aortic stenosis 

The diagnosis of aortic aneurysm is essentially radiological unless the aneurysm 
presents as a pulsating superficial swelling Aneurysm should be suspected when 
there are signs of superior mediastinal obstruction with cough, a pathological aortic 
second sound, differences in the pulses of the arms and other signs of syphilis Tfie 
differential diagnosis from mediastinal tumours and bronchial carcinoma is some- 
times difficult, angiocardiographj is confirmatory when simpler methods are in- 
adequate 

Positive serological tests are strong evidence that the clinical findings m question 
are due to sjphilis, but this is not always so, conversely, m aortitis, tests do not 
exclude syphilis, for in some 15 to 20 per cent of cases they are negative 

Prognosis — ^The history of patients with sjphihtic aortitis is extremely variable 
Some pursue a rapid, downhill course whilst others live long and die of another 
malady Consequently prognosis is difficult In aortic insufficiency there is often a 
long, asymptomatic period, and after the appearance of symptoms many patients 
live from 5 to 10 jears, but few patients live more than 2 years after definite signs 
of heart failure have appeared Cardiac pam indicating coronary ostial stenosis is 
an adverse factor m all cases and sudden death is not uncommon The prognosis 
for cases of aortic aneurysm is also variable Some appear to progress rapidlj whilst 
in others the condition appears to be stationary, and many live for more tlian 10 
years Heavy physical work is an unfavourable lactor and probably women do better 
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than men. Antisyphilitic treatment carried out in the asymptomatic stages appears 
considerably to improve the outlook, but it b doubtful whether treatment has much 
influence in the later stages of the disease- 

Treatment. — The management and treatment of syphilitic heart disease consists 
of the treatment of syphilis and of the Bcquclse of aortitis. 

All untreated cases of syphilitic heart disease should receive a course of anti- 
luetic treatment after the cerebrospinal fluid has been examined. The course of 
advanced disease b probably not materially altered by this treatment, but the prognosis 
of uncomplicated and mild cases b improved since there is active syphilitic inflam- 
mation in all untreated cases. 

The risks of treatment are slight, but an acute exudative reaction (Jarisch- 
Herxheimer reaction) accompanied by fever may occur within 24 to 48 houre. In 
patients with coronary ostial stenosis this may be serious and lead to acute coronary 
insufficiency. Rarely contracting scar tissue may result in the therapeutic paradox 
of increased aortic incompetence or increased cardiac pain. In general there is no 
element of urgency in treatment of the luetic condition, so that a course of bismuth 
or iodides, wffich diminish the risk of severe reactions from the more powerful anti- 
luetic drugs, should be given first. Various schedules of treatment are recommended 
and may be modified to suit individual cases (see also general article on 

E p. 212, 221). The following method is satisfactory for most cases of s>'phil|yc 
Mrt dbease. A single weekly injection of metallic bismuth ^0-3 g.) b given together 
with potassium iodide (gr. 10 t.a3.^ for 4 weeks, then a daily injection of procamc 
pcnlcilljn (fiOOjOOO units) is given for 12 days, making a total of 7*2 million umts- 
Bed rest is advisable /or the first week or so and again during treatment ivjth penicillin* 
Six further weekly injections of bUmuth (0*3 g.) complete the course. After 6 months 
the Wassermann reaction, sedimentation rate and the general condition of the 
should be reviess'ed; if there is any evideocc of acliviiv or deterioration a modifirf 
course of anti-luetic treatment should be repeated, and thereafter the situation sboulo 
be reviewed at regular intervals. 

Cardiac pain should be treated as described (see p. 840), but the nitrite drugs 
are not as effective as in angina pectoris due to coronary atheroma. 

^ Heart failure in aortitb should be treated as in other cases of left ventricular 
failure (see p. 812). A prophylactic low salt regime b advisable as soon as effort 
dyspnoea b present. 

Tr^tment of Aortic Aneurysm. — ^Pain may necessitate the frequent use or 
analgesic drugs. Various operative procedures have been devbed to treat aneurysms 
of the aorta, but none have had great success. Wires introduced into the aneurjs® 
were thought to linut extension by causing clot formation. Cellophane wTappeu 
around the aneurysm induces a fibrous tbsue reaction which may limit further 
sion and strengthen the wall. Exdsion of the aneurysm has been performed but pc 
pathological state of the remaining aorta b not conducive to effective reconstruction 
and grafting. 


CHRONIC VALVULAR DISEASE 

MITRAI, VALVE DISEASE 

Chronic mitral valvulitb is the commonest form of rheumatic heart disease. The 
valve may be narrow, thereby offering an obstruction to the circubtion (mitral sten- 
osis) or it may be incompetent. Dominant mitral stenosb with some lesser degree 
of incompetence b the commonest form of organic mitral valve disease, but all 
of the combination occur and either lesion may occur done, pure mitral stenosis 
being much commoner than pure nutial incompetence. ' 

^tiology. — Mitral stenosb is almost dways due_to rheumatic heart djs^^ 
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although only some 60 per cent of adult patients give a history of rheumatic fever 
In the majonty of patients with acute rheumatic carditis the mitral valve is involved 
and It IS affected m some 85 per cent of cases of chronic rheumatic heart disease 
examined at necropsy Dunng the first attack of acute rheumatic carditis, mitral 
v^vnilitis causes incompetence but this is a transitory lesion and many patients 
ultimately dev elop stenosis l\Titral stenQsis_is more co mmon mjfemales-in the ratio 
of 3 1 Pure organic mitral incompetence in adults is relativelj rare and is prob- 
ably due to rheumatism m most cases, but only 25 per cent give a past history of 
rheumatic fever, mitral incompetence also differs from pure mitral stenosis m the 
sex incidence smce men are affected rather more commonly than women 

Functional mitral incompetence is conunon , it develops when ventncular dilata- 
tion from any cause results m dilatation of the v'alve nng and stretching of the chordse 
tendinex and papillary muscles Bactenal endocarditis may cause ulceration of mitral 
valve cusps or rupture of chordje tendinejB producing acute mitral incompetence or 
an increase of pre existing mcompetence Occasionally fracture of chords tendine® 
may occur at the junction with papillary muscles as a result of cardiac infarction 
CgngeniiaLlesions of the mitral valve are rare but a few cases of con genital mitral 
■stenosis hav e been reported 

Pathology. — In chrome rheumatic mitral vaUmlitis the valve cusps are tliickened 
and deformed to varying degrees The chords are also shortened and thickened by 
fibrosis In stenosis the onfice of the valve is narrowed by fusion of the cusp margins 
whilst ngidity and thickening of the cusps and chords holds the valve m a relatively 
fixed position so that a narrow slit is formed The whole nng, cusps and chords 
may be fused into a narrow ngid funnel Incompetence results from deformity of 
the cusps, and from shortening and sclerosis of the chords In pure mcompetence 
the valve nng is thickened and immobile and the chords are shortened, but there is 
no fusion of the commissures Calcification tn the valve nng and adjacent cusps is 
not uncommon Microscopic examination shows vasculansation of the cusps and 
thickening from fibrosis 

The left auncic is dilated and its walls are thickened in mitral stenosis and in- 
competence The mural endocardium is often scarred and a thickened patch is 
espeaally likely to occur above and adjacent to the valve nng when there is incom- 
petence The lumen of the auncular appendage is sometimes obliterated by clot 
and layers of partially organised clot may line the auncular chamber In mitral 
stenosis the left vcntncle tends to be small (except when there arc aortic valve lesions 
• or systemic hypertension), whereas m mitral mcompetence the left ventncle is dilated 
and moderately hypertrophied In mitral stenosis the nght ventncle is hypertrophied 
and dilated to vary mg degrees The lungs arc especially damaged in mitral stenosis, 
they become brow nisTi, indurated and inelastic , the small branches of the pulmonary 
artery are thickened and project from the cut surface of the lung Pulmonary infarcts 
of varying size are common On microscopic examination the alveolar walls are 
thickened, tlie capillancs dilated and the alveolar cavities tend to contain cellular 
debns and large heart failure ” cells containing iron pigment. 


MITRAL INCOMPETENCE 

In mitral incompetence the left auncle receives a regurgitant stream of blood 
during ventricular systole, in addition to llie inflow from the pulmonary veins The 
auncular pressure nscs with ventncular systole, but the absence of obstruction at 
the mural onfice prevents the development of diastolic hy'pcrtcnsion in the auncle. 
T he left \ cntncle is ov crfillcd m diastole by the augmented v olumc, and an cffcciiv c 
output into the aorta is maintained bv rapid ejection The increased stroke v olume 
ts expelled at rclauvcly normal pressures and compensation is thus maintained by the 
left ventncle at the expense of only a slight increase in cardiac work 
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Pressures do not nse greatly abo%e normal in the left heart except for a s>sto(ic 
peak m the auricle so that pulmonary congwtion and pulmonary hypertension are 
not prominent features The hypcrvolsemtc state of the left heart is well tolerated if 
the muscle is good , liypertrophy is not great, and heart failure tends to develop late 
in the disease 

Symptoms — There are no symptoms peculiar to mitral incompetence The 
pure lesion is well tolerated and many patients remain in active employment to 
the sixth or seventh decade Palpitatio n due to extrasystolcs is common Some 
patients complain of fatigue amt weakness rather than breathlessness, which tends 
to appear late Many die of an intercutTcnt disease Patients with severe mitral 
incompetence develop heart failure which docs not respond well to treatment and 
when rupture of the chord® causes acute mitral incompetence, severe heart failure 
tends to occur 

Signf — ^The pulse is normal or full and rapidly rising — almost waterhammer in 
some patients In cases where regurgitation is considerable, ventricular overfilling 
may he appreciated at the apex which is hyperdynamic , after the hft of sj^tole, which 
IS never as forceful as in left ventncular hypertension a small diastolic filling wave 
may be seen or palpated Many patients have minor tlegrees of incompetence which 
do not alter the pulse or apex ^at, and a systolic murmur is then the only sign 

Auscultation provides the most significant signs of mitral regurgitation The 
first sound is normal and it is immediately followed by a systolic murmur which is 
loudest at the apex and radiates towards the axilla , very loud murmurs may be 
palpated as an apical systolic thnll and are widely heard m proportion to their loud 
nesa The murmur is pansystohe and tends to be crescendo in late systole , occasion 
ally the murmur appears to be confined to late systole but phonocardiograms show 
that vibrations start early in systole The second sound is often inaudible at the ap«> 
being buried in the murmur A third heart sound, related to augmented ventricular 
filling IS frequently present In pure cases the first heart sound is not loud there is 
no opening snap and no mid diastolic murmur and usually no signs of pulmoo^ty 
hypertension Extrasystolcs are common, and auricular fibrillation may occur late 
in the disease 

Radiology — Radioscopy shows a varying degree of left auricular enlargement, hu* 
the most important change is m the dynamics of the auricle which may be seen to 
expand dunng ventncular systole In the anterior view the left auricle expands 
laterally m systole appearing as a momentary bulge high up on the left border and ^ 
as a less obvious bulge in the upper part of the right border In the oblique viC''® 
the barium filled oesophagus is moved backwards by the left auricle during ventricular 
systole Systolic expansion indicates a considerable degree of mitral regurgitation 
and the absence of this sign does not mean that there is no regurgitation Slight to 
moderate enlargement of the left ventricle la also seen 

The electrocardtogram may show the presence of arrhjthmia The standard leads 
tend to show normal or left axis deviation aided chest leads may show the sign® 

of slight to moderate left ventricular hypertrophy . 

Complications — Bacterial endocarditis may occur on the scarred valve m mitraj 
incompetence and it is not an uncommon complication in mild cases when a miti^' 
systolic murmur is the only evidence of abnormality 

Diagnosis —Mitral incompetence should not be diagnosed lightly on the finding 
of a systolic murmur A pansystohe murmur which is loudest at the apex and engun* 
the second sound there is highly suggestive of organic mitral incompetence m fa® 
absence of any cause for cardiac dilatation A hyperdynamic apex beat is further 
evidence Expansion of the left auncle m ventricular systole seen on radioscopy 
confirmatory The diagnosis of mitral incompetence in dominant mitral stenosis >9 
suggested by the presence of an apical pansystohe murmur in addition to the signs oi 
mitral stenosis Furthermore, mitral incompetence in this combination is frequently 
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issoaited wth calcification of the mitral \alve seen on screening The sudden 
appearance of a pans^ stoUc murmur at the aper during the course of cardiac infarction 
or bactenai endocarditis suggests acute mitral incompetence due to tlie fracture of 
chord's tendmere 

The murmur of ventricular septal defect is also pansjstolic (a separate mid- 
systolic murmur may be heard over the pulmonary artery) and may be heard easily 
at the mitral area, but is loudest near the sternum A functional mid-diastolic murmur 
may be present m \entncular septal defect and adds to the difficulty of differentiation 
from mitral vaKe disease, but on radiography there is pulmonary pletliora without 
left auricular enlargement 

Other conditions causing a systolic murmur at the apex must be differentiated 
Innocent murmurs are soft and most arc p'lrastcmal or oier the pulmonary artery 
At the apex a \ ery short late systolic murmur may be innocent, but such a murmur 
IS readily confused with the late systolic crescendo murmurs of mitral disease How- 
ever, It should be fully understood that when such a murmur is the only mdication 
of mitral disease (i e w hen there is no cardiac enlargement) the prognosis is good, 
the patient should hve a normal life and be reassured, and the only aaded nsk is the 
remote possibility of bacterial endocarditis 

Mid systolic murmurs arise from ejection and flow into the great ^essels The 
murmur of aortic stenosis may be loud at the mitral area, but the second sound is 
audible and the murmur is also heard at the aortic area, and the pulse is charactenstic 
An-emia, thyrotoricosis pregnancy, kyphoscoliosis and sternal depression may also 
produce mid systoUc murmurs, but these are usually soft, loudest m the parasternal 
region and the cause is usually obt lous 

Prognosis — ^The prognosis of functional mitral incompetence depends on the 
cause of cardiac dilatation In acute rheumatic carditis mitral incompetence is a 
product of salvulitis and cardiac dilatation, immediate prognosis depends on tlie 
SCI enty of the rheumatic process and the remote prognosis is i anable , a fen recover 
completely, many deielop mitral stenosis and a few are left with organic incompetence 
only In established organic mitral incompetence the prognosis is excellent m mild 
cases and a normal life span can be expected In moderate cases with enlargement, 
heart failure may super\ ene after middle life, and this tends to be fairly rapidly pro 
gressn c Heart failure responds indifferently to the usual treatment and death occurs 
m a year or so of the onset of failure Bacterial endocarditis may occur m any patient 
with mitral incompetence, whether the lesion is mild or se\ere Early ueatment 
may cure, but further deterioration is likely if treatment is delayed or ineffective, 
fracture of cliordx tendmere causing a greater degree of mitral incompetence is 
common Embolism and auncuhr fibnUition are much less common m mitral 
incompetence than m mitral stenosis 

Treatment — The great majority of patients with organic mitral incompetence 
have only slight symptoms or none at all , they require no treatment and they should 
be reassured However, it is advisable to give these patients a prophylactic injection 
of penicillin before undergoing dental extraction or other operation in a septic field 
Heart failure is treated by routine methods 

In patients with severe organic mitral incompetence causing heart failun., surgical 
repair of the valve has been attempted, various methods are under investigation 
but none is yet satisfactory 


MITRAL STENOSIS 

Iht c'lscntial feature of mitral stenosis ts obstrviction to blood flow tUrougli the 
valve onficc during diastole Symptoms arc not produced until the area of tl e orifice 
is rcilucvd from normal (S S sq cm ) to approximately 2 5 sq cm , although tlie 
signs arc present with lesser degree of stenosis Increasing luemodynamic disorder 
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ana a resulting increase in se\ enty of symptoms occurs w ith greater degrees of stenosis, 
and most patients are bed-ndden 'when the vaKe orifice is less than I sq cm 

In significant mitral stenosis the blood fioiv to the left ventricle is diminished 
and the pressure and volume of blood in the left aunde rises The high auricular 
pressure and increased contraction of the aunde, \\hich shows compensatory hyper- 
trophy, result in an increased pressure gradient across the salve svhich partially com- 
pensates for the obstruction The mcreased left auricular pressure is transmitted to 
pulmonary veins, pulmonary capillaries and the pulmonary artery. Some degree of 
pulmonary hypertension develops in the majority of patients with severe mitral 
stenosis, and m some the pressure rises to very high levels from a greatly increased 
pulmonary vascular resistance, which appears to be due to artenolar spasm and 
secondary changes in the v essel walls Pulmonary hypertension causes right ventricular 
hj-pertension and compensatory hypertrophy. 

Compensation occurs at the expense of muscular hypertrophy and increased work 
of the left aunde and nght ventncle Decompensation may occur in the left aunde 
for Its walls are relatively thin , it is also affected byrheumatism and auricular fibnllation 
IS common, this prod^uces the syndrome of left heart failure Decompensation of 
the nght ventnde produces the features of right heart failure The raised tension 
and congtetion throughout the pulmonary circulation causes severe secondary changes 
in the lungs 

Clinical Features —Paiiems with mild mitral stenosis arc a^mptomatic and 
may remain so throughout a long life, but this is unusual Sooner or later most 
patients with mural stenosis develop symptoms of left heart failure, and ultimately 
concesuve heart failure 

Dysbntxa ^ — Breathlessness on effort tends to occur during early adult life m most 
cases of mitral stenosis Effort tolerance steadily dimimshes unless episodes of pw* 
monary infarction, pulmonary oedema, auncufar fibrillation or bronchitis cause 
lively rapid phases of deterioration Sudden paroxysmal attacks of cardiac asthma 
are not uncommon and may e\ en appear m apparently mild cases before effort dj-spn^ 
IS noticed , cardiac asthma may occur during the day, but is more common at night 
and often occure for the first time during pregnancy, some attacks arc more severe 
and reach the stage of pulmonary <cdcma Pulmonary ordema tends to occur in those 
patients with slight or only moderate pulmonary hypertension rather than m those 
With very high levels of pressure, it is characterised by extreme respiratory distress, 
expectoration of pink frothy sputum, ryanosis, hypotension and peripheral vaso- 
constriction The various forms of dyspncca due to left auricular failure tend to 
subside when right heart failure develops 

Right heart failure — ^The signs of congestive cardiac failure may develop slowlj 
or appear rapidly after a variable penod dunng which dyspncca has been the dominant 
symptom Oedema appears at the ankles, the lugulat vetmus ptessjute vs raised, ana 
the liver becomes palpable and tender Tn some patients this phase brings 
from the symptoms of pulmonary congestion, but in many it does not Dunng the 
early stages of nght heart failure, discornfort and even pam in the nght hj poebondnu® 
and epigastrium may accompany effort and are due to hepatic congestion Right bwrt 
failure steadily increases, but with treatment improvement occurs and many 
may recur before a chronic unresponsive stage is reached, which is characterised hJ 
a low fixed cardiac output. Activity is then severely restricted by dyspntra 
fatigue, appetite is poor and weight loss is evident, tncuspid incompetence is ofteo 
gross but saves the patient from paroxysmal dyspncca, the liver be<»mes large, 
and pulsatile, and recurrent asates may be a senous problem Slight icterus fn?^ 
cardiac arrhosts is usually present - 

Jl^opty tu is a common symptom at various stages of the natural history o* 
mitraTTioiosis There are three mam types pink staining of the sputum-'^'^^ 
_rclatiyclj_8maU quanuucs of blood due to pulmonary congestion, occasional jnassit^® 
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hjEmoptysis, anc^blood-stained sputum assoidat^ v\*ilh pleural pain which indirates 
IHe presence df^ulmonarj' infarcti^ Haemoptj'sis may be repeated many times 
"over a span of years. 

Pain in the chest in mitral stenosis is not a prominent frature, but ^ere are three 
tj'peslTsubman^ar)' drscomfort which is probably psychogenl c'^d r e flects a nxiety 
’about the heart'condWon ; ^duU prcecordial discomfort^whenjthere is great cardiac 
enlargement, and true ischsmic cardiac pain wtucKls du eltp^failure of thecpronary 
circuhi^n %^en %ere i^a low cardiac output, pulmonary hypertension and^oxjnmia. 
'M^~patients”'’hbwever7do not complain of psdn. 

Dysphagia, a dry persistent cough, or hoarseness_o^the voice may occur from 
pressure on adjacent "mediaitlnal structures by an enlarged left~auride. Yery rarely 
aneurysmal enlargement of the left auricle appears to be the cause of erosion of the 
vertebral'bodies ghung rise to severe pain between the scapula. 

Signs . — Mitral stenosis presents a pattern of characteristic signs, some of which 
are directly related to the valve lesion and others to the secondary hsmodynamic 
disturbance. The most constant and important one is the apical diastolic murmur 
set up during the passage of blood through the obstruction. 

There is often a slight bulging in the left pracordium, the cardiac impulse may 
be seen in the parasternal intercostal spaces (right ventnde) and the apex beat (left 
ventride) is seen as a separate pulsation farther to the left. On palpation the ape.x 
beat is localised and it has a sharp, tapping quality', largely due to vibrations of the 
loud first heart sound. An apical diastolic or presystohc thrill is common and its 
presence depends on the loudness of the characteristic murmur. Over the parasternal 
region there may be a strong pulsation due to right ventricular hypertrophy, indicating 
pulmonary hypertension, which is also suggested by a palpable second sound over 
the pulmonary artery. 

On auscultation the first sound is mostly sha rp a nd loud; it can be heard over 
the whole pnecordium but is loudest at the apex. Alolt splouc murmur is common 
at the apex but in pure mitral stenosis systole may be signi^cantly silent. The second 
heart sound is loud at the pulmonary area and its second component due to pulmonary 
■valve closure is especially loud when there is pulmonary hypertension. An additional 
sound, the ** opening snap ”, occurs shortly after tJie second heart sou nd, which it 
resembles in ^t^and brevit;^but it is loud^tjust internal to the apex. The " open- 
ing snap ” is audible in. most cases of nutral stenosis but, like the first heart sound, 
it 13 soft when there is gross calcification of the nutral v^ve. The opening snap is 
distinguished from the second component of a widely spUt second sound by timing 
by the area where they are best heard : the third heart sound is distinguished by 
its low-pitched quality, but this sound does not occur in dominant mitral stenosis. 
The " opening snap ” appears to be essentially related to the pathological state of 
the vah e itself. 

A low-pitched, rumbling, mid-diastolic murmur follows t he ope ning s nnp. This 
murinur is best heard through a bell stethoscope placed ligh tl y on thp apev , with 
the patient reclining and slightly tilted to the left ^e. The mid-dlastoUc murmur 
may be short in mild cases, but it is mostly long and continues throughout diastole. 
When the rhythm is normal, the diastolic murmur merges mto a sharp, crescendo 
murmur — the presystohc or auricular s ptoUc murmur, which is most readily heard 
after brief cscrctse. ^Vhen there is set ere pulmonary hypertension, auricular fibrilla- 
tion and a very low cardiac output, there may be no murmurs and the opening snap 
may be the only sign to indicate the diagnosis. 

The arterial pulse tends to be small in mitral stenosis and the blood pressure is 
often low, but m some patients mitral stenosis is associated wath sj’stemic hyper- 
tension. The venous pulse may show prominent ** a *’ waves when there is pulmonary 
Inpcrtcnsion and the rhythm has remained regular. A general rise in the level of 
venous pressure occurs when there ia right heart failure. 
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Auricular fibrillation occurs m the great majority of patients with mitral stenosis 
Its onset marks a definite stage of dctenoiation and it is responsible for further 
diminution of cardiac reserve A phase of changeable rhythm v. hen auricular ectopic 
beats are frequent or short periods of auricular fibrillation alternate with nomal 
rhythm often precedes the establishment of permanent auricular fibrillation The 
change to abnormal rhythm may be associated with symptoms of palpitation increased 
dyspncca and fatigue and sometimes congestive cardiac failure first appears at this 
tune Auricular fibrillation is usually responsible for tachycardia but when the heart 
IS very large there is often a high degree of block causing a slow heart rate 

Mitral Stenosis and Incompctcnce — The signs of the common comhinta 
lesion depend on the relative dominance of regurgitation or obstruction The signs 
of mitral stenosis are modified by additional incompetence, as follows The apex 
tends to be less localised the tappme quality is less obvious and it tends to become 
more hyperdynamic and left ventricular in character The signs of pulmonary hyper 
tension may or may not be present The first sound and the opening snap are softer 
when there is calcification of the mitral \’alve which is commonly associated with a 
mixed lesion A pansystohe murmur is usually present — the absence of an apical 
systolic murmur means there is no significant incompetence When mitral incom 
petence is great the opening snap is replaced by a third heart sound 

Ra^tolo^ — Asymptomatic patients with mild mitral stenosis show no abnormal 
ties apart from slight backward bulmng of the left auricle in the nght oblique view 
In all of the more severe degrees of mitral stenosis the enlarged left auricle may he 
seen as a hump below the pulmonary arc and as a bulge below the right hilom 
when penetrating films are taken the contour of the whole auricle may be seen through 
the heart shadow The barium filled oesoplugus is deviated backwards in a ch^ 
acteristic curve usually best seen in the right oblique view but in some patients the 
oesophagus is deviated to the left and left oblique views then show the Urge left 
autide surmounting a small left ventndc The left auricle may be aneutysmai 
and seen bulging across the right hemithorax almost to its lateral wall In advancM 
cases the right auricle is also large The aorta tends to be small and the pulmonary 
artery tends to be large The heart shadow develops a rather triangular shape 
1 he lungs show vazying degrees of congestion The hilar shadows are Urge an 
the dear outlines of vessels are often blurr^ The peripheral lung fields lose norm^ 
transluccncy show a fine reticulation and occasionally large miliary shado vs due to 
hccmosiderosis are seen Wedge shadows of pulmonary infarcts are common an 
small effusions frequent The lung parenchyma m the costophrenic angle show 
horizontal thread like lines in cases of long standing congestion 

The eleciTocardwgram — P naves arc cbaractcnst^lly widened and notched 
lally in lead II and left sided chest leads The second peak of the notch is due 
delajed left auricular activation The P waves may be single and tall when ^ 
severe nght heart hypertension The QRS complex shows varying degrees of ng 
axis deviation m cases vvilh pulmonary hypertension The chest leads show „ 

positivity on the right side depending on the degree of right ventricular hypertrop"^ 
Complications. — Hxmoptysis cardiac asthma pulmonary cedema and 
monary infarction are sufficiently common to be considered a part of the j 
history of the disease The most import?St complications are due topcriphe 
emboli arising from clot in the left aunde Cmbolisation may occur in patients ^ 
mild mitral stenosis and normal rhythm but patients having auricular fibr llation * 
more commonly affected Emboli arc of va^ing size Medium sired cerebral a 
limb vessels are frequently oeduded aphasia with hemiplegia is a common *^*1 j 
to middle cerebral arterial embolism and may be transient or permanent iY„y 
infarction splenic infarction and mesenteric infarction somettmes occur 
patients have repeated attacks of arterial occlus on A massive clot may even occlu 
tl c aorta at US bifurcation with resulting severe pami'i the legs buttocks and iboorne 
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and peripheral signs of arterial insuffidcncy. Occasionally massive clot in tlie left 
auricle may become free and occlude the narrow mitral orifice causing sudden death. 
Rarely recurrent attacks of syncope, characteristically relieved by a change of position, 
are due to intermittent occlusion of the mitral orifice by a ball valve thrombus. 
Bacterial endocarditis is a very rare complication of pure mitral stenosis. 

Diagnosis. — ^The diagnosis of stenosis of the mitral \’alve depends on the findings 
on auscultation and radiology, A loud and sharp first heart sound, usually palpable, 
is strongly suggestive, but a low-pitched mid-diastoIic murmur at or near the ape\ 
is tlie essential evidence of mitral stenosis; the opening snap is further evidence 
when there is doubt about the presence of a mid-diastolic murmur. Rarely, when the 
flow tlirough the valve is greatly reduced, the mid-diastoHc murmur may become 
inaudible and then the opening snap and sharp first heart sound are the only ausculta- 
tory signs. Left auricular enlargement determined by radioscopy confirms the clinical 
diagnosis and in conditions where a mid-diastoHc murmur may be functional (as in 
ventricular septal defect), the presence or absence of left auricular enlargement is 
decisive. 

The diagnosis of mitral stenosis is incomplete without an assessment of the 
functional state of the circulation. Particular attention should be paid to effort 
intolerance, paroxysmal dyspncea, hsmoptj'sis, embolisation, rhythm, the signs of 
pulmonary and systemic congestion, and the presence and approximate level of 
pulmonary hypertension which is recognised by the degree of right ventricular hyper- 
trophy and the loudness of the pulmonary second sound. Difficulties in the assess- 
ment of the state of the pulmonary circulation are likely to arise in some patients 
when mitral stenosis is combined with mitral incompetence or w ith pulmonary disease ; 
in such cases tlie pulmonary artery pressure, pulmonar)' capillar^ pressure and the 
pulse pressure tracings should be obtained by cardiac catheterisation. Diagnosis in 
mitral stenosis must include an assessment of the state of other valves which are 
often affected. 

Differential diagnosis of the signs : on casual auscultation a normal split first 
heart sound may be mistaken for a presystoUc murmur, but in mitral stenosis the mid- 
diastolic murmur, loud first sound and opening snap, as well as the radiological signs 
are present. In pure aortic incompetence a presystolic murmur (Austin Flint) may 
be present, but the other signs of mitral stenosis are absent and the aortic lesion is 
always severe. Functional diastolic murmurs also occur in auricular septal defect and 
ventricular septal defect, but in these conditions also attention to the detailed findings 
of show xVvat the other signs of Toiftai stenosis sie absent, wlnist the signs 

of a left to right shunt are present on clinical examination and on radiography. 

Differential diagnosis of symptoms : hxmoptysis and dj'spncea may suggest pul- 
monary disease, paroxysmal dyspnosa may suggest left ventricular disease or bronchial 
asthma and embolisation may cause symptoms referable to any organ, but when the 
physical signs of the mitral valve lesion are recognised the retiology of these symptoms 
IS usually clear. 

Course and Prognosis . — A minority of patients hve a normal life span and a 
minority deteriorate progressively from attacks of rheumatic fever in childhood and 
adolescence. Most die of the disease between the ages of 30 and 50, the average age 
at death being 35 ; most of these have had a symptom-free period in early adult life, 
followed by the development of increasing effort dyspncea and then congestive heart 
failure. The prognosis in an individual case depend on a full assessment of many 
factore ; tlie presence of recurrent rheumatic activity, severe pulmonary hypertension 
and right heart failure are serious adverse factors. Patients with auricular fibrillation 
majr live for several years but many die within 3 yoars of its onset and peripheral 
embolism is, at any time, an additional haxard. Pregnancy is tolerated moderately 
well, hut it is noticeable that many patients have their first symiptoms or a first attack 
of he.irt failure at this time. Favourable factors in prognosis arc a continued absence 
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MITRAL VALVOTOMY 
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perform ordinary daily routine tasks is a useful yardstick. In doubtful cases in which 
functional overlay is suspected in the padent^s symptoms, a simple exercise test on 
stairs wdll often help to ev-aluate the disability. ^ ^ 

Age is an important factor in the selection of patients. The old er patients in 3 vhom ) 
a greater degree of, coronary and cerebral atherosclerosis may be expected do not 
resp'dnd'as weU to valvotomy as thosejn the younger age groups., Onjthejvhole 50_ 
3^6"^ sHbuld_be3considered the. upper age liin^ although no hard-and-fast dividing 
ImTSKbind be^drawn, and a patient’s cardio-irasciilar age as well as his chronological 
age should be taken into account. la-a dew of the.g reaterJikeliho od of re current, 
attad^s of rheumatic fever in pauents under,thejige.of.2(Lyears. jt is.probablyjun- 
dSirable,.to^operate^ih~th'isjige'gr0lip,7 If|~however, mec hanicid obstrucBon jit_^e 
mitral'v^ve^ is sufficient to cause congestive cardiac failure or plilrhonaty .oedema, 
mitral valvotoray.should be performed even in this age group. 

"* Chronic-congestive-cardiac failure of several years* duration, not responding to^ 
medical treatment, is usually associated with considerable cardiac dilatation and myo-' 
cardial failure. In such cases relief of the mechanical obstruction of the mitral valve 
does little to relieve heart failure. Great enlargement of the left auricle to giant or 
aneurysmal proportions is another contraindication to ^alvotomy. These large 
auricles are often lined \vith mural thr ombus and the danger of detaching a small 
piece at operation and hence.H^i^g-^ ^^^b ral embol us is- considerable. In addition, 
m “ giant Jeft auricleJ.’ mitral reguroitation rather than stenosis is usually the dominant 
lesion. A small degree of aortic iri^mp ete n ce complicating dommant-mitralL^tenosis^. 
is nq..cpnti:aindication_to..mitfaljiiaUx»tomy7^ut where such a lesion has.givcn.rise,, 
‘t5“][gft yentrie iilag_er|| arger nent, ( yeratlon is Contraindicated, jn t he presen ce of _ 
aortic stenosis sufficient to cause left ventricular enlargement, mitral valvotomy should “ 
not be consider^, except in. conjunction with aortic valvotomy. Functional pulmon- 
ary incompetenw secondary to pulmonary hypertension is no contraindication to 
mitral valvotomy. Likewise tricuspid stenosis, or regurgitation of minor degree, is 
no bar to the operation. Where mitral regurgitation complicates mitral stenosis the 
dwision as to whether valvotom^will help the patient depends on which lesion pre- 
dominates functionally. -A minor.degree_of mitral regurgitation associated with severe 
stenosis is compatible with excellent results after mitral ralvotomy. > 

AuricularJBoriUation should_not .influence the .decision as to whether the patient 
should have a valvotomy, although -better results are usually obtained in patients 
jvith sinus rhj’thm.^.Calcification of ilie mitral valve, although often causing the actual 
j^yQtnTO.y tn he techsuedLy mate difficuU, dees nat. prevesA aw vesuU from 

^he^operation. - — 

Pulmonary hj-pertension of varying degree is present in most cases suitable for 
valvotomy, but a normal pulmonary artery pressure at rest may coexist with severe 
mitral stenosis. The absence of pulmonary hypertension therefore does not indicate 
that the c^e is imsuuable for surgery, and indeed it Is especially in the group of 
patients with tight stenosis and only moderate pulmonary hypertension that fatal 
pulmonary cedema is prone to occur if surgery is delayed. 

PRE-OPCRATIVE Casc. — In thc absence of congestive cardiac failure, little special 
pre-operative treatment is required. Pre-operative digitalisation, in patients in sinus 
rhj’thm and not already digitalised, is usually employed as a prophylactic measure 
against the^ sudden onset of rapid auricular fibrillation, during or immediately after 
operation. Routine treatment of congestive cardiac failure is indicated with 
digit.ali3, Neptal and low salt diet as required. In patients confined to bed..with 
congestive failupi, calf vein ^thrombosis and pulmonary emboli may occur and these 
will call for anti-coagulant treatment. In bronchitic patients, in addition to routine 
pre-operative breathing exercises, antibiotics and antispasmodic drugs should be 

, given. — _ 

I The operation . — ^Thc usual route of entry into the left auricle at operation is through 
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the left auncular appendage ^Vhere this is too small or filled wth organised dot 
entry may be made through the of the left auncle using a tourniquet or through 
a pulmonary vein The valvotomy can usuidly be satisfactonly performed by splitting 
the adherent commissures with the finger Only in cases in which dense fusion has 
occurred is the use of a valvotome necessary The degree of mitral stenosis and the 
degree of associated regurgitation if any can be assessed by the surgeon s palpating 
finger 

An intravenous procaine drip is often given in an attempt to damp cardiac imta 
bihty and thus avoid serious cardiac arrhythmias Ventricular fibrillation and vrn 
tncular arrest are rare but serious complications during the operation itself Cardiac 
massage and in Some cases an clectncal defibrillator are indicated 

Post opfrativf Complications — Auncular fibrillation may occur for the 
time in the immediate post operatise penod and is commonest during the first M 
days Reversion to sinus rhythm may be attempted with qumidme in some cases 
this reversion occurs spontaneously 

A traumatic pencardial effusion sometimes de\ clops and this may giv-e nse to 
subacute pencardial tamponade dunng the first or second post operative week 
cardial effusions are less frequent if local intrapencardial procaine is avoided 
operation and adequate dependant drainage into the pleural cavity allowed for when 
the pericardium is sutured Post operative mitral regurgitation where none 
present pre operatively is rarely produced when the finger alone splits the conunis 
sures of the valve at their line of fusion After thrusc of a valvotome post'Opera^^''® 
regurgitation has been reported more frequently although it is seldom of anv «enou3 
functional s gnificance . . 

Cerebral emboli or emboli elsewhere onginatine from particles of clot detocbco 
from the mtra auricular thrombus or from calcified masses on the valve itself rosy 
occur at the operation or m the immediate post-operative period , 

. Results — In most reported senes of patients treated by mitral valvotomy resmw 
are classed as excellent in about a quaner of cases m about a half they are gooo 
while in the femainmg quarter improvement if any js poor The morudity nte » 
about 5 per cent An excellent result ind cates that the patient is able to return to 
full work again and even to enjoy sports such as swimming and criiiet . 

It IS too soon yet to assess the long term prognosis but m a few instances toe 
valve cusps have become adherent again withm the first 3 years of the original opera 
tion and a second valvotomy has been necessary Fortunately such cases have ^ 
far proved rare s 




AUKl 1C STENOSIS 

N atrowing of the aortic onficc to one quarter or l“ss of its normal sire 
■nptoms and signs from the decreaseu~card ^ w 7 puL~ 3 ec' re 3 sed 'coronal 
dlelt ventricular hypertrophy w^h eventtiairv rgsuTrs in failure of the 
tohverconie the obstruction 

Mology — lie woloey in mont cases m rijejimatic and the aortic stenosis « 
ttcquently coinbmcd-sntlr aoroc tncompctcnce aiid muai stenosis. In many cas» 
of pure or predominant aortic stenosis a muttnut has been beard at a sety eariy aS' 
and a cnnoemtal origin has been coggestetl for this Bus is further supported by «■ 
ranty ot a 1 istoiy ol theumansm in such cases and by irttnUng pridommanee oi 
males (about 3 to 1) compared ».lh the female dominance in miiai stenosis «/“ 
the development of more acc^tc entena for diagnosis aortic valve stenosis 
been found to be common C^n^nital subaortic stemsis is excessively iw' f “ 
cannot be distinguished cbnicaDy from the valvular vatietv Svnhihs is oerer 
cause of narrowing of the aortic ^al>e j iv 

Pnllmidity.— Tbe^a2:£ .™|ls are Ihiefene 1 and deformed and o tlrtUgl°^ 



ana occasionally uie murmur is loudest at the apex In many cases the systohc 
murmur is no more than moderately loud, and does not produce a thrill The murmur 
IS due to the flow _qF blood through the narrow, distorted vnive It starts at the 

















874 DISEASES OF THE CARDIO-VASCULAR SYSTEM 

be .dilate d immediatel y distal to the valve Calcific ation of the aortic >_alyg_<an_be 
.detected'Tiy ir^oS'copy in a ver y higlT proportion of the older patients 

Complication s- — Bacterita endocardms may occur at any time m the course of 
the disease. evet Tm the ^rly stag^ wlien the only physical sign is a mid s^stol^ 
murrmi r (see p 886) Suddendeathls not infrequent once symptoms have developed 
Course and Prognosis. — ^The course of patients with aortic stenosis is long and 
benign A systolic murmur may have been heard m childhood and passed as innocent, 
and the stenotic pulse and left \entncular hypertrophy may not develop until middle 
age Once symptoms of cardiac failure have been noticed, the course is usually do^\’n- 
hill Shortness of breath on exertion is succeeded by paroxysmal nocturnal dyspncea 
from left ventricular failure, pulmonary congestion and congestive heart failure 
ensue In some cases raised jugular venous pressure and adema may appear without 
preceding symptoms of left ventricular failure (Bemheim’s syndrome) and thiS is 
probably due to interference with the capaaty of the right ventncle owing to cn 
croachment by the massive hypertrophy of the left ventncle Angina pectons and 
syncope on effort adversely affect prognosis and sudden death is not uncommon 
Diagnosis — A diagnosis of aortic sten^is is made by finding a slow nsing pulsg.^ 
'an aortic s ystoTic murmur and e v idence of fefiT ve n tricular b ype rtrop K^ In hyper 
tensiorT^vith aortic dilatation there may be left ventricular hypertrophy and a soit 
aortic systolic murmur but no stenotic pulse In dilatation of the aorta from atheroma 
alone there may be a soft aortic systolic murmur but no abnormal pulse or 
wntncular hypertrophy ^ * 

In actite rheumatism with aortic valvulitis without stenosis there is a 8°** ^ 
moderately loud aortic systolic murmur but no abnormal pulse or evidence of 
ventricular hypertrophy In aortic incompetence there is usually an aort> fL . 8yfflfi h& 
muiTOUf. and iv h en associated^ ith a ortic uuaration as in syphilis, there m av,^^ 
loud systolic murmur and even a thnll, but the pulse is waterhammer and 
wntricie feels hyperdynamic as well as hypertrophied Ditferemtation from jniiw| 
incompetence canhe ditticuJt since m Wtn conditions there may be a loud apical 
systolic murmur The systolic murmur in mitral incompeten^^e la ahvayi -P3jj|* 
systo l ic often with a cre sce ndo in late s^ tole ob literating the second sound a t the 
apex, though this sound {i~clear.g agU Eh ehev^e re. The mitral systolic murmur is 
not loua m the aortic a"ica"alidTrfrequenlIy better conducted to the axilla and back- 
In mitral incompetence the pulse is not anacrotic unless there is associated aortic 
valve disease 

Treatment — ^ No treatment is necessar y for c^es of mild or moder^e_ 3fllhi^ 
stenosis except to avoid hard physical ^ort. especially competitive games Reass ^ 
ance and encouragement ca n benetit many of these patients In severe aortic stgg flStf 
With ischgmic pain , or syncopal attacks exertion sufficient' to produce Symptoms 
must be stnctly avoided, and this js usually compatible with a sedentary occupation 
Leftjventncular fa ilur e IS treated with digitalis, a low sodium diet and 
diuretics ( seFp 817!) Some patients have be^ ^ccessfully treated by aorticj^a!^ 
tomy b ut the value of this operation cannot yet be assessed 

AORTIC mcq^MPETENCE_ 

Damage to the aortic cusps, a dilated valve nng or a combination ctreum 

stands le a ds to aortic incompetence The magmtude of the badcflow vanes , 
small fraction to Half of the stroke output when the cusps are totally deficient* 
regurgitated blood increases the residual left ventncular*volume and stretches tn 
rnyocardmm, causing a more vigorous contraction of the left ventncle and a steep 
nse of intraventncular pressure resulting in early ejection of an mcreased volum* 
blood This steep nse of pressure unpaits a “ hyperdynamic feel ’ to the ap^ be^ 
which 13 transmitted to the carotid artenes where it is knorni as Comgan’s sign* 
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the peripheral arteries causing a ^vate^hamme^ pulse, and to the capillaries where the 
increased pulsation may be seen. The increased left ventricular volume causes 
dilatation, and the increased work causes hypertrophy of the left ventricle which may 
reach an enormous size. 

Etiology and Pathology. — ^eumatic valvulitis is by far the commonest cause 
of aortic incompetence in Great Bntam7 and in most cases there is additional invoh'e- 
ment of the mitral v'alve. Syphilitic aortic incompetence is now less common ly seen 
(see p. 859) ; here the main damage is m the aort^^ causing 'dilatation ot the ao^c 
ring, and severe involvement of the cusps is much less common. Syphilitic aortitis 
also results in aneurysm formation, coronary ostia! stenosis leading to cardiac 
ischremia and, rarely, cardiac infarction. I n severe hypertension stretchini? of the 
aortic ring may cause a nrunor degree of mcompetence. Damage to the aorta 
from a dissectin g aneurysm o ccasionally causes aortic incompetence. Jacterial endo- 
carditis. is rarely the primary cause, although it may increase pre-existing damage 
and is the commonest cause of a ruptured aortic cusp. Congenital bicuspid aortic 
^ves . or rarely, quadricuspid valves, tend to be incompetent when associated with 
hypertension or atheroma. A minor degree of incompetence from a bicuspid valve 
is frequently found m patients with coarctation of the aorta. Congenital abnormalities 
of the aortic v’alve causing incompetence are occasionally assoaated with large ven- 
tricular septal defects or other more serious forms of congenital heart disease. 

Symptoms and Signs. — A slight or moderate degree of aortic incompetence 
usually produces no svmiptoms tor many years. espeaSlv it it is of the rheumatic 
variety*. Shortness of breatnon exertion , is the significant sjTnptom and, as 
with aortic rtenosis, left vecitncular Cailucc tends to progress rapidly with paroxysmal 
nocturnal dvspncea a nd cardiac asthma. Ischaemic pain is not uncommon, especially 
in the syphilitic group with coronary ostial stenosis, and the pain tends to occur 
during an attack of paroxj'smal nocturnal dyspneea. 

The_pulse of aortic incompetence rises steeply in systole and gives a char acter- 
istic tap to t' 
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both valve lesions may be present and the pulse frequently has a double impulse 
fpulsus bistenens).~ ^ | ^ ~ 

Pr^nosis. — Alinor degrees of aortic incompetence are compatible with a long and 
full lifef Severe aortic incompetence causes grrat strain on the left ventricle and once 
symptoms have started, the downhill course is usually rapid as in aortic stenosis. 
Heart failure occurs tvith normal rhithm. Prognosis depends on the degree of 
incompetence as judged by peripheral signs and cardiac enlargement. The outlook 
of patients with rheumatic aortic incompetence is better than those with s)*philitic 
aortitis. 

Treatment. — ^Treatment is the same as for aortic stenosis except that surgical 
repair promises to be more difficult. The onset of breathlessness indicating left 
ventricular failure should be taken seriously ; a full 3 weeks’ rest in bed is advisable 
and a low sodium regime is indicated (see treatment of left ventricular failure, p. 812). 

TRICUSPID VALVE DISEASE 

Functional tricuspid incompetence is a common condition : it results from dilata- 
tion of the right heart and thus usually accompanies congestive heart failure. Organic 
tricuspid valve disease is mostly due to chronic rheumatic valvulitis. It is much 
less common than chronic mitral valve disease with which it is usually associated. 
Some degree of tricuspid vTilvulltis is present in about one«third of cases of chronic 
rheumatic valvulitis at necropsy. Tricuspid stenosis is rarely due to congenital 
malfonmtion, but tricuspid incompetence may result from a curious congenital mal- 
formation (Ebstein’s disease) in which the cusps of the valve are incompletely formed 
or displaced into the right ventricular chamber. In general the pathological findings 
in organic tricuspid valve disease are the same as in mitral valve disease : in the rare, 
pure tricuspid valve lesions, however, the left heart and the lunm are relatively normal. 

Symptoms. — ^The sjTnptoms are those of progressive right heart failure, but as 
most coses are associated with ixutral stenosis, diere is dyspnesa on effort in addition 
to weakness. Tricuspid valve disease tends to prevent all forms of paroxysmal 
dj-spnica; indeed when functional tricuspid insufficiency develops m left ventncular 
disease or mitral stenosis, the patient is often relieved of cardiac asthma. In tricuspid 
valve disease severe symptoms may develop from extreme congestion of all organs; 
dyspepsia, pain in the right hypochondrium and insomnia are common features. 

Si^is . — In advanced chrome tricuspid v’alve disease, wasting, shght icterus, peri- 
pheral cyanosis, hepatomegaly and recuTTcnt asvates are commonly present. Tricuspid 
imxinvpetence causes an increased venous pulse wave which is coincident with ven- 
tricular systole (” cv ” wave) ; it appears to rise rather slowly in the neck veins in 
contrast with augmented auricular waves. The systolic venous pulse wave is associated 
with systolic expansile pulsation of tlie liver when tricuspid mcompetence is great. 
This sign is elicited by bimanual examination of the liver, one hand being placed 
behind and the other in the epigastrium. Various murmurs are frequently present 
from associated valv'e lesions, but the systolic murmur of tricuspid mcompetence 
may l>c distinguished ; it is pansystolic, heard best inside the apex or at the lower 
end of the sternum and its intensity varies with respiration, being louder in inspiration. 

Tricuspid stenosis causes an augmented auricular wave (** a ” wave) in tlie venous 
pulse — this vvave is short, quickly rising, of variable amplitude and pr^ystolic in 
time. A tricuspid diastolic murmur may be present; it is best heard at the lower 
end of the sternum and is loudest in inspiration, but as the lesion is mostly associated 
w itli mitral stenosis, it is not usually possible to distinguish with wrtainty the right 
and left heart murmur?. 

Tlie oaUtaniling feature of tricuspid valve disease on radiography of the heart 
is right auricular enlargement — in some cases the right auricle may appear to occupy 
most of the enlarged heart shadow. Radiographic screening sometimes shows systolic 
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pulsation of the nght auricle in tncuspid incompetence, but more often the auncle 
IS so large that the regurgitant stream produces little movement , however, appropriate 
auncular or ventricular pulse waves may be seen in the superior vena caval shadow 
The lungs are frequently clear in spite of the degree of heart disease 

Diagnosis — Careful observation of the venous pulse is the key to diagnosis in 
tricuspid valve disease Tncuspid incompetence is frequently overlooked because 
of the dominant signs of associated oi|'anic heart disease Tncuspid stenosis is 
relatively rare it should be considered in chronic rheumatic heart disease when 
there are signs of nght heart failure, recurrent ascites and hepatomegaly if the heart 
rhythm is regular, large auncular waves in the neck veins and presystolic hepatic 
pulsation are diagnostic signs 

Prognosis — The prognosis m functional tncuspid incompetence is essentially 
that of the causal disease In organic tncuspid disease prognosis also largely depends 
on the degree of assoaated chronic mitral valvulitis and its effect on the whole heart 

Treatment — ^The treatment of functional or organic tncuspid incompetence is 
the treatment of heart failure The rare csises of pure or dominant tncuspid stenosis 
should be treated by tncuspid valvotomy 


DISEASES OF THE PERICARDIUM 

PERICARDITIS 

Inflammation of the pericardium may be acute or chronic and occurs as a pnmaiy 
infection or as part of a general disease The acute form may be dry (fibnnous) or 
accomparued by e^sion (serous) Chrome pericarditis occurs as constnctive pen 
carditis, adhesive mediastino pericarditis and rarely as a chrome effusion The un 
poitant considerations m all forms are the nature of associated disease, and the 
presence of circulatory embarrassment through mterference with diastolic filling afld 
ventncular systole 

ACUTE PERICARDITIS 

Etiology. — The age and sex madence in acute pericarditis depends on the nature 
of the cause It is frequently due to acute rheumatic fever, and sometimes to pyogeiuc 
bactenal infections and tuberculosis Idiopathic or acute benign pencarditis is prob 
ably due to a virus infection Other causes are ursemia trauma and invasion by 
neoplasm Acute pencarditis frequently results from cardiac infarction 

Pathology — ^The morbid anatomical findings largely depend on the setiology o* 
the pencarditis The acute fibrinous forms may be local or general in distribution 
In the early stages the pencardmm loses us smooth, shiny appearance because of a 
surface exudate of ^ymph fibnn and inflammatory ceUs This exudate may 
thick and irregular, resulting in a ragged, honeycombed appearance — the so-callcd 
“ bread and butter pericardium ’ In many cases the superficial lasers of the my® 
cardium also show an inflammatory reaction Organisation Cakes place ieavi^$ 
varying degrees of slight pencardud thickening, often with adhesions In other 
forms the fibrinous reaction may be assocuted with a large effusion of serous or scro 
sanguinous or sero-purulent fluid, and occasionally the sac may be full of pus 
Clinical Features — 1 Acute fibrtnota pmcardilu {t e tatkout ^unon) 
cases there are no symptoms , in others the symptoms are submerged in those ot 
associated disease, t e rheumatic carditis and cardiac infarction, whilst in others 
distinctive features are present 

Pam vanes m intensity and is situated across the front of the chest, sometu^^ 
radiating to the neck, shoulders and arms, it may occasionally be confined to th^ 
cpigastnunu Pencardial pam may be mdmmguuhable from the pain of cardiac 



PERICARDITIS 


879 


infarction, but sometimes it is made worse by moving the chest, especiallj into the 
h}T)erextended position, and on deep breatlung It is general!} agreed that the 
visceral pencardium is insensitive and the pain of pericarditis appears to anse from 
the panetal pencardium and its area of contmmty with the diaphragm and pleura 
Some degree of dj'spncea is usual, but this is not a prominent feature unless there 
IS pencardial effusion 

There is often moderate fever, svveatmg and a leucocytosis, dependmg on the 
aetiology of the pencarditis The charactenstic physical sign is a friction rub which 
occurs in s} stole and diastole, givmg it a “ to and fro” character, which sometimes 
resembles the murmur of aortic stenosis and mcompetence Fnction rubs are best 
heard towards the base They have a superficial scratching quality and vary in 
intensity with pressure of the stethoscope, they are often transient and generall} 
disappear when an effusion develops 

2 Pericarditis mth effusion — ^The climcal picture vanes with the amount of fluid 
and the rate at which it accumulates If the amount is small there may be no symp- 
toms If, on the other hand, it is large and the accumulation is rapid, pam is usual 
and the patient is often anxious, restless and pale The pam may be severe, but there 
is more often a sense of dull sternal oppression Dyspncea and orthopncea develop 
in proportion to the size of the effusion and appear to be due to a direct compression 
of adjacent lung and diminutioa of vital capacit} An imtatmg cough occurs with 
large effusions Cardiac asthma sometimes occurs, but is probably due to underlymg 
ro}Qcardial disease 

A fnction rub is sometimes heard towards the base of the heart The apex beat 
becomes weak and may disappear, and the heart sounds are soft at the apex The 
extent of cardiac duHness merges and is said to %ai} with the posTore of the patient 
In large effusions dullness to percussion and bronchial breathmg occur postenorly 
over the left lower lobe, due to partial or complete atelectasis 

The mterference with cardiac function known as cardiac tamponade which occurs 
in many cases is related to the size of the effusion and its rate of development The 
climcal features of tamponade are due to restncUon of diastohc filhng and consequent 
reduction m cardiac output, a nse in right auricular pressure above the pericardial 
pressure, and penpheral vasoconstnction which maintains blood pressure m the 
presence of a falling cardiac output Tamponade is recognised by a nsmg jugular 
V enous pressure and this should be carefully assessed m all cases of suspected pen- 
cardial effusion The sjstcmic blood pressure tends to fall and the radial pulse may 
become very small — occasionally it fades dunng mspirauon (pulsus paradoxus) A 
paradoxical nse of venous pressure with inspiration may be observed m the jugular 
veins Tachvcardia is usual Rapidly developing tamponade maj lead to shock, 
whilst a slow!} mcrcasmg pencard.al effusion maj produce widespread venous con- 
gestion resemblmg congestive heart failure 

The radiology of acute pencarditis — Radiological changes m acute pencarditis 
occur when an effusion collects in the sac. The important signs are (1) an erJarge 
inent of the heart shadow and a decrease m size w ith recov ery shown by senal films , 
(2) a rounding of the heart shadow, becoming almost globular m some cases, with 
obliteration of the normal angulation along the left border, sharpening of the pen 
cardiophrenic angles and a bulging into the rctrocardiac space best seen in the nght 
oblique \^ew , (3) diminution of cardiac pulsation seen on radioscopj — in extreme 
cases the shadow appears quite still , (4) on cardiac cathetensation there is a space 
between the catheter lip Ijmg against the nght auncular endocardium and tlie outer 
border of tlie heart This increase in thidoicss of the wall due to fluid maj be clcarl} 
demonstrated bj angiocardiographj — a small quantit) of dje mtroduced through a 
catheter is sufiiaent for diagnostic purposes 

The electrocardiogram in acute pencarditis tends to show pathological changes in 
all leads due to the wndespread nature of the injury The tunc relations of vanous 



880 DISEASES or TIIL CARDIO VASCULAR SYSTEM 

complexes remain normal P wares are unaffected The QRS complex remains 
normal in form but the voltage is frequently diminished m all leads m pericardial 
effusion The important pathological changes m pericarditis are due to epirardial 
injury and are found m the S T segment and T waves The S-T segment is shghtiy 
elevated m all leads showing more m some leads than m others Usualiy the b l 
IS concave upwards m others it is straighter and occasionally coved with a come»^ 
upwards as is found m myocardial infarction Phesi changes fluctuate, tend to be 
transient and rarely last for more than 10 dajs The T waves tend to become fiattenc 
and inverted A small imcrsion of T waves m all standard leads and chest leads is 
sometimes seen — the widespread nature of such a change is strong evidence of pen 
carditis Occasionally the T w’avc is tall and sharp at the termination of a raise 
concave S T segment 

The electrocardiogram of cardiac infarction is partly due to epicardial disease so 
that differentiation from pericarditis is sometimes difficult The changes in pen 
carditis are more diffuse and are ne\er associated with Q waves An isolated steep 
inversion of T waves occurring m only one or two leads is not due to pericarditis 

Paracentesis of the pericardium is indicated when diagnosis remains in douoL 
when examination of the fluid is required for diagnosis of the cause and as an urgen 
therapeutic measure when cardiac tamponade is great or increasing rapidly 

The skm and underlying tissues should be anaesthetised down to the penrarauun 
The needle should be inserted just beyond the apex beat or high m the angle bet'vec 
the ensiform cartilage and the left margin of the sternum and then passed 
backwards and slightly to the right the needle should be withdrawn a j""”®!! 
pulsation of the heart is felt on reaching the epicardium Sufficient fluid is 
for diagnostic purposes or to relieve symptoms This procedure is not indicate 
unless there is evidence of a considerable quantity of fluid or severe tamponade 

Special Types of Pericarditis — I Acute benign pertcardtUs (idiopathic 
carditis non specific pericarditis or virus pericarditis; . , . 

This condition is of considerable importance because it is readily 
cardiac infarction Adults of either sex are affected the letiology is unknown 1^* * 
upper respiratory tract infection or pneumonitis frequently precedes the pcncamiw 
A moderate sized effusion may develop fnction may appear and fever may last 
few days The condition lasts for days or weeks but relapse is not uncommon' 
however recovery is invariable and apparently complete 

2 Tuberculous pericarditis —This is a relatively rare clinical condition It usual f 
appears to be the primary manifestation of tuberculosis but in most cases it is scoon 
ary to an obscure lesion elsewhere The onset is often insidious with general 
toms rativer than local ones due to pericarditis Chest pain usually develops bu 
may be transitory cough is common and fever is high and irregular but may ^ 
completely absent in elderly patients Signs of tamponade develop and cardia 
arrhythmias are common 1 he tuberculous jeuology may be confirmed by 
lion of aspirated pcncardial fluid 1 he prognosis is bad without treatment mortally 
rate m the first year after the onset of symptoms being approximately SO per cen 
Surviving patients whether treated or untreated may develop constrictive pencarai 
later 

Treatment — Prolonged bed rest similar to sanatorium r^imc is necessary t ^ 
prognoois IS greatly improved by the concurrent administration of 1 g of 
mycin intramuscubrly and 12 g of sodium aminosalicylate (PAS) daily for * 
days Streptomycin can also be combined with isomazid When pericardial 
tion IS possible and indicated bj the si 2 e of the effusion 1 g of streptomycin 
sal ne should be injected into the sac This procedure may be repeated at 
intervals and good results have been obtamed The treatment of tuberculous pC“ 
card tis is still largely experimental and vanous combinations of chemotherapeu 
drugs merit a trial There is some evidence that early surgical drainage after tre 
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mcnt mih streptomyan may be beneficial The progress of treatment is assessed 
from the degree of fever, improvement m general symptoms, the erjthrocyte sedi- 
mentation rate, radiological heart size and the electrocardiogram 

3 Wimmatic pertcardtlis — Some degree of transient fibrinous pericarditis 
probably occurs in a majority of cases of rheumatic carditis and its significance 
IS subordinate to the whole disease In some cases, however, usually the more 
serious ones, an effusion de\elops and this adversely affects the course of the 
disease 

4 Purulent pericarditis is fortunately rare now that the pyogenic amditions u hich 
cause It are treated with antibiotic agents or chemotherapy Surgical drainage to- 
gether with the appropriate chemotherapy is indicated 

Diagnosis — Chest pain, a fnction rub, fever and widespread S-T elevation and 
T waie changes m the electrocardiogram are the diagnostic features of acute fibrinous 
pericarditis, but these features do not always occur together Pam is often absent, 
friction rubs arc often fleeting feiTr may be absent or due to associated disease and 
the electrocardiogram may be pathological only for a bnef penod When pam, 
friction or electrocardiographic changes occur in the course of a disease known to 
be compUcated by pericarditis, such as rheumatic fever, scpticsemia, chest neoplasm 
and urT.mia, the diagnosis is readily made 

The accumulation of pericardial fluid is recognised by radiographic change m heart 
shape, softening of the heart sounds, electrocatdiograpiuc changes and the signs of 
developing tamponade The withdrawal of pencardial fluid by paracentesis is diag- 
nostic and helps m the im estigation of its aetiology Repeated physical c^mmations, 
serial electrocardiograms and chest films are of great importance, not only for observing 
the progress of the disease, but for diagnostic purposes 

i he important differentia! diagnosis of acute virus pericarditis is cardiac infarc- 
tion (acc above) Congestive cardiac failure must be differentiated from pericardial 
effusion causing tamponade Here a knowlcdcc of the underlying 'etiology, the radio 
graphic features, serial electrocardiograms and special investigations mentioned above 
for pericardial effusions are of diagnostic importance The prognosis and treatment 
of acute pericarditis depend on the underlying cause 

CHRONIC CONSTRICTIVE PERICARDITIS 
Synonym “Pick’s Disease 

This cowdtwow vs essentially one of great thi^ening of tlie peticaidium, which 
imposes a re^inctivc action on the heart so that diistohc filling is impeded, systolic 
ejection IS diminished and vxnous congestion develops It was known lone before a 
senes of cases were desenbed by Pick in 1896 There arc descnptions by Lower 
and by Lancisi over a century before, and Chevers discusscd the pathophvsioloirv 
of the condition m 1842 

/Etiology Constnctive pencarditis occurs m men more often than in women 
•'nd Tnosil) bcrtstrcn 15 and 40 years of age 

It IV not sur^inwng that the xuology is diificuU to find since it is not until healing 
and organmiion of nrevnous inflammation have taken place that the condition comes 
in'o existence S'robabl) many cases arc due to tubcrculosiv, but a definite history 
of prevnnus pcncardius is rare and tuberculosis can only be demonstrated m some 
I® “0 cent of b opsj or necropsy specimens by histological and bacteriological 
methouv Rarclv mnammation watn pyogenic organisms may produce constncti'c 
pcncarvhtis, and it inav also occur ts s result of orMnisaUon of h'vmopcncardmm 
Pathology —The heart is encased m pcncarJium «hidi is thickened from 2 to 
10 m”V nus SOT u*suc shows vamng aegrw of hardness from an heterogeneous 
filiro-ca'cous pu<s to hard homogeneous hsahnwctl tissue or define fibrosis with 
etters VC caJcihcsiion This compfesnon scar usually encancs most of the heart and 
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sometimes extends up to the great vessels, but occasionally it is more localised The 
heart is essentially normal, but the superficial myocardium is frequently involved in 
the overlying pencarditis so that a line of cleavage cannot be found 

The serous cavities usually contain effusions and the peritoneum la often thick- 
ened, sometimes to the extent of produang a so-called ‘‘ sugar-icing ’* appearance 
The liver shows the results of long-standing venous congestion , it may be large 
or normal sized with a nutmeg appearance, or shrunken and fibrotic It appears 
that the cirrhotic process continues after sui^ical relief of the constrictive pericarditis, 
if It has developed sufficiently to produce its own effects 

Clinical Features. — ^The clinical features are the result of restricted diastolic 
filling especially of the right heart, which causes a reduction in cardiac output , this 
leads to sodium and water retention The resulting hypcrvoliemia means an increased 
venous return which, however, cannot be accommodated by the constricted ventricles 
so that extreme venous congestion results 

Constrictive pericarditis develops quietly and symptoms are not usually prominent 
until the signs are well developed The patient may first complain of dyspneea on 
effort or swelling of the abdomen Sometimes cough is a prominent feature and 
occasionally faintness on bending down or coughing may be troublesome 

The most important physical sign is congestion of the cervical veins — this may be 
so great that the top level of venous pulsation is well above the ears and cannot be 
seen (20 to 30 cm above the nght aunclc is usual) The venous pulse wave form 
appears continuously high with sharp descents in early diastole and a parado»ca 
rise m venous pressure with inspiration is usually present Constnetive pencarditis 
does not occur without venous Iiypertension The artenal pulse tends to be smau 
and often shows a diminution with inspiration (pulsus paradoxus) The blood pressure 
IS usually low , penpheral artenal comtnction shown by penpheral cyanosis and 
coldness of the extremities is sometimes present Auricular fionllation is not un- 
common 

The apex beat is small or absent The heart sounds tend to be soft but a cadent* 
of three sounds is usually heard The additional sound occurs m early diastole an® 
IS rather shorter, higher pitched and earlier than the physiological third sound 
is related to the high pressure of ventricular filling 

Ascites 13 usually present and is a prominent feature of the disease Its exten 
IS in contrast to the smaller amount of penpheral cedema Ascites is persisteo 
and peritoneal tapping is followed by recurrence The liver may be small or moder- 
ately enlarged , it is hard but cannot always be felt through the asates Pleura 
effusions of varying extent are often present The disease runs a long chronic course 
with gradually increasing venous congestion, diminishing cardiac output and hepatic 
failure 

Radiology — The heart is not enlarged and on radioscopy the pulsations 
to be diminished and the angulations of the left border are smoothed out The m^ 
conspicuous finding in many cases is extensive calcification of the pericardium Tm 
IS often best seen in oblique views and sometimes appears compktely to encase tbc 
heart excepting the origin of the great vessels Small pleural effusions are common 
The lungs do not usually appear congested 

The electrocardiogram — The P ivaves may show abnornul forms or they 
absent when there is auricular fibrillation The QRS complex tends to be of I®' 
voltaee, but is otherwise normal The S-T segment is isoelectric but T waves af® 
usually flattened or mverted m several leads Occasionally the eJeetrocardiogm^ *. 
surprisingly normal and there is some evidence that the pericarditis has not involve 
the underlying myocardium in such cases 

Other invesUgations are not usually indicated Liver biopsy shows the 
of cirrhotic changes Catheterisation of the nght heart shows the high level of tn 
nght auncular venous pressure and the nght ventnde shoivs a characteristic pressur 
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curve Diastolic filling causes a very rapid nse of pressure which then reaches a 
plateau presumably when the restrictive forces prevent further change 

Diagnosis — The diagnostic features of constrictive pericarditis are jugular venous 
congestion, ascites and a quiet small heart with an additional heart sound in early 
diastole The radiological features are important and calcification of the pericardium 
is diagnostic in the presence of venous hypertension , however, there may be calcified 
plaques in the pericardium without pencardial constriction The electrocardiogram 
provides important additional evidence, but the diagnosis is essentially based on the 
clinical findings 

Congestive heart failure is differentiated from constrictive pencarditis by the 
presence of extensive cedema, lower levels of jugular venous pressure, cardiac enlarge- 
ment and the recognition of a cause for the heart failure Other causes of asates 
are not usually difficult to differentiate because of the absence of severe venous con- 
gestion 

The greatest problem in differential diagnosis is provided by obscure conditions 
which pnmarily involve or infiltrate the myocardium and endocardium, eg myo- 
carditis, amyloidosis and endocardial fibrosis (see p 889) The hasmodynamics are 
somewhat similar, for diastohc fiUmg may be restricted and the heart pulsations 
diminished, but calcification does not occur and the QRS complex of the electro 
cardiogram usually shows evidence of myocardial involvement An inspection of 
the pencardium at operation may in the last resort be the diagnostic method of choice 
80 that pericardectomy can be performed if constnction is present 

Prognosis — Untreated patients with constrictive pericarditis steadily deteriorate, 
become bedridden and die of the long term effects of low cardiac output and hepatic 
failure Surgical treatment entirely alters the outlook and patients are now living 
reasonably active h\ es several years after operation 

Treatment — Decompression of the heart by surgical removal of the pericardium 
IS indicated It is advisable to reduce asates before operation, and pre operative 
treatment with streptomycin or other appropriate antibiotics is indicated if there is 
any evidence of activity of the infection Thickened pericardium is gradually removed 
from the left ventricle, and increased movement of the underlying heart or herniation 
tlirough the area of removal indicates that decompression is being effective It is 
often necessary to carry the decortication process over the right heart and the right 
auricle Hemorrhage and infection are dangers, but in expert hands and with the 
use of antibiotics the mortality rate is less Uian 10 per cent An indifferent result 
from pericardectomy may mean that resection has not been sufficiently extensive 
The results of operation are extremely satisfactory and it should be advised in all 
cases of constrictive pericarditis 


CHRONIC ADHESIVE PERICARDITIS 

In this condition there are fibrous adhesions between the parietal layer of the 
pericardium and adjacent mediastinal structures, the chest wall, the pleura or the 
diaphragm Various symptoms and signs have been attributed to this condition but 
none is reliable and most are due to other changes such as chronic valve disease, 
cardiac enlargement or even true constrictive pericarditis Although much has been 
written on this condition in the past, there is no evidence that it has any adverse 
effect on the function of the heart No treatment is mdicated 

PNEUMOPERICARDIUM 

Air m the pencardial sac is a rare condition and occurs as a result of chest vounds 
and erosion by malignant growths from tlie bronchus or ecsophagus It is mvanably 
associated with serous or purulent effusion The symptoms and signs depend on 
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the presence or other^Vlse of cardiac tamponade its rate of development and the 
nature of the causal condition Diagnosis is essentially radiological Treatment 
depends on the cause, but severe tamponade requires reh^ by paracentesis of the sac 


HYDROPERICARDIUM 

Transudation of excess fluid m the pencardmra occurs in cardiac failure renal 
disease myxeedema and malignant hypertension It is of entirely secondary import 
ance and no special management or treatment is indicated other than for the causal 
disease 


TRAUMATIC PERICARDITIS 

Hsemopencardium may result from stab wounds and various missiles which have 
not causcQ fatality by complete penetration of the heart Cardiac tamponade tem^ 
to develop and mdreates surgicsl evacuation of blood clot and repair of the ivoond 
Foreign bodies lodging in tissues adjacent to the pericardium may lead to a recurrent 
sterile fibrinous pericarditis Non penetrating injuries to the prscordium may lead 
to contusion of the heart with the development of a transient pericarditis detected 
by a faction rub and electrocardiographic signs of pericarditis No treatment other 
than rest until signs and symptoms have disappeared is necessary (see Traumatic 
Heart Disease) 


DISEASES OF THE ENDOCARDIUM 

Pathological conditions which affect the mural and valvular endocardium ate 
necessanl) due to inflatnrnation The pathological processes often show concurrent 
destruction and healing, there is a tendency to organisation whilst inflammatory 
reaction and local thrombus formation cause warty excrescences (vegetations) and at 
the same time ulceration. Lesions may be general or local and are often confined to 
valves (valvulitis) The process is acute or chronic and due to bactenal or non 
bacterial agents some know n and other unknown There is no satisfactory classifica 
tion The commonest form of endocarditis is rheumatic but this is inseparable from 
the whole picture of rheumatic carditis (see Rheumatic Fever, p 48 and below) 
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SUBACUTE BACTERIAL ENDOCARDITIS 
Etiology. — Infection invariably occurs on a heart which is already damaged. 
The infecting organism is an alpha-hiemolytic streptococcus (viridans) in about 80 
per cent, of cases; non-hsmolytic streptococci occur in about S per cent, and a 
variety of organisms including the hxmophilus and brucella groups occur in the 
remainder. The route and mode of infection is not definitely known, but subacute 
bacterial endocarditis not infrequently develops in patients with heart disease after 
the extraction of a septic tooth, tonsillectomy and after other relatively minor opera- 
tions. A transient bactenemia frequently follows such procedures and bacteria pre- 
sumably settle on the damaged endocardium at this time. Bacterial endocarditis is 
especially associated with certain types of heart disease. (1) Rheumatic heart disease 
is present in more than half of the cases. Occasionally bacterial endocarditis develops 
in the presence of active rheumatism, but this is rare. Bacterial endocarditis does not 
usually develop on the grossly damaged rheumatic heart; it rarely occurs on the 
severely stenosed mitral v'alv'e and for this reason is almost never associated with 
auricular fibrillation; it commonly occurs in organic mitral incompetence and in 
aortic valve disease. (2) Patients with congenital heart disease are commonly affected, 
but here also bacterial endocarditis shows a strange predilection for certain abnormali- 
ties and never occurs in otliers. Patent ductus arteriosus, coarctation of the aorta, 
bicuspid aortic valve and ventricular septal defect are sometimes infected ; it is 
perhaps significant that these lesions are m the high pressure and arterialised blood 
streams. Fallot’s tetralogy and other lesions with right to left shunts are rarely 
affected auricular septiu defects are immune. (3) The aortic valves are occasionally 
affected In syphilidc aortitis and (4) an atherosclerotic aortic v'alve ring rarely appears 
to be the site of infection. 

The sexes are equally affected. The majority of cases occur between 15 and 35 
years of age. Bacterial endocarditis is extremely rare in infancy and childhood, but 
It is not uncommon in elderly patients. 

Pathology. — ^The primary legions of bacterial endocarditis are in the heart; the 
secondarj’ ones are due to peripheral arterial emboli, toxrenua and heart failure. 

In tlie heart the lesions are proliferative and destructive. Small friable vegetations 
form at the site of endocarditis. They tend to form at the contact margins of valves, 
but may spread over the whole valve and extend to the adjacent mural endocardium. 
Ulceration may occur and rupture of valve cusps and chordie is not uncommon. 
Microscopically the vegetations surmount the endocardium and the valve beneath 
may show only a moderate cellular reaction. The vegetations consist of a more or 
less compact mass of platelets^ and fibrin which enmesh clumps of organisms. 

The heart lesions are mainly valvular but the sites of congenital anomalies are 
also affected, e.g. the patent ductus and the interv’entricular septum. Myocarditis 
and pericardiUs are not important features compared with the endocardial lesions. 
The myocardium shows accumulations of cells (Bracht-Wachter bodies) but it is 
not apparently as severely affected as in rheumatic carditis. Pericarditis may occur 
but is race. 

Arterial emboli may produce infarction of varj’ing degrees in the kidney, spleen, 
brain, retma and gut, and gangrene of distal portions of the limbs; when the right 
heart is affected, pulmonary infarction may occur. Bacterial embolisation of medium- 
sized arteries may produce a local arteritis with mjcotic aneur^’sm formation; there 
IS lowi medial necrosis and bulging of the damaged vessel. The kidney is almost 
invariably affected and shows three types of lesion ; (1) large wedge infarctions from 
cmbolic occlusion of medium-sized vessels; (2) focal glomenilo-nephritis in which 
Q varying number of glomeruli show an oeduded vessel with surrounding reaction 
and organisation; the surface of the kidney shows peiecliial spots and has been 
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called the “ flea bitten kidney ” (denving from the days when flea bites tvere " pj^yio 
logical ’ and did not cause a bnsk surrounding allergic response) , (3) a difluse 
glomerulo nephntis is not uncommon and has been found m patients dying after pem 
cillin treatment has cured the actne endocarditis Heart failure is not a prominent 
feature until late in the disease 

Clinical Features — The symptoms and signs are due to toxemia, septicsm^ 
emboli in various organs and cardiac failure The onset is gradual so that it is rarely 
possible to determine accurately when the disease began, but occasionally the onset 
IS sudden, with high fever and ngors The initial symptoms are general vseakness 
and anorexia, with frequent sweats Fever is usual and variable, there may be bnef 
apyrexial penods, but it is mostly continuous and rarely nses above 102® F Rigors 
are not uncommon and occur especially when there are crops of petechial hsmor 
rhages Headache and pain in the joints and limbs are common Anaemia develops 
from the start and tends to be progressive , splenomegaly appears early in the disease 
The heart — In the great majority of cases there arc definite signs of heart disease 
at the onset Often the signs are slight at first, a pansystolic murmur at the apex 
with no cardiac enlargement indicating a minimal mitral valve lesion is common 
On the other hand, there may be obvious signs of extensive aortic valve disease or 
the signs of a congenital defect As the disease progresses it is common to find 
evidence of spread to other valves, especially the aortic valve when the mitral vabc 
was ongmally involved Undue importance has been attached to changes in the 
character of murmurs from day to day The sudden appearance of a loud raspmS 
or a musical murmur in systole or diastole may be due to the rupture of a cusp or 
fracture of one of the chorda tendmea Auncular fibnllation is most unusual in the 
early stages of the disease, but it occasionally develops later 

Embdtc phenomena —Arterial emboli cause important signs of the disease Lesions 
from microscopic ones to stngic isrgc ones snd may aSect any 

of the body The skin shows a variety of lesions Petechia are commonest, there 
may be no more than two or three or there may be vast numbers , they are commonly 
seen under the nails as splinter hamorrhages at the base of the neck, m the cor juncti'’® 
of the low er hd, and in the fundus ocuti and the buccal mucosa Petechia may recur 
in showers, but in the early stages a diligent search is often required to find one 
Larger areas of ccchymosis are not uncommon and may be tender Osier s nodes 
are small, tender, swollen areas, usually a few nulhmetres m diameter, occurring 
commonly on the pulp of the fingers or toes , they are usually discoloured and tran 
sient the patient complains of a sudden tender spot and often the examiner finds no 
Signs a few days later Osier s nodes appear to be almost specific for the disease 

The spleen enlarges early in the disease and is generally rather soft Episodes 
of sudden severe left hypochondriac pain suggest splenic mfarction, the spleen is 
then tender and a fnction mb due to pensplenitis may be heard Sudden loin 
may indicate renal infarction wfiich someumes causes macroscopic hsmaturia 
scopic hematuria is common and is the result of focal embolic nephnus Renal 
failure is a late manifestation of the disease 

Cerebral embolic episodes with resulting hemiplegia are not uncommon 
diffuse cerebral damage may produce a meningitic or encephaliUc picture Central 
retinal arterial embolism occasionally occurs and causes sudden blindness and opuc 
atrophy may cause a more insidious loss of vision The mesenteric vessels and those 
of the limbs are frequently involved Mycotic aneurysm may develop, leading W 
faul hemorrhage or gangrene Sudden pam m a joint is probably due to endartcrwl 
embolism , repeated attacks of joint pain may cause confusion with rheumatic fc'®*’ 
Coronary embolism may cause cardiac infarction, resulung in heart failure or sudden 
death 

When bacterial endocardius complicates a congenital lesion wnth left to ngh* 
shunt, e g patent ductus artenosus and ventricular septal defect there may be 
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if any, manifestations of systemic embolisation , tbe clinical features are then 
largely pulmonary, the lungs may show repeated mfarcuon and rarely abscess 
formations 

Cachexia with a cafe au latt complexion, gross finger clubbing, severe anxmia, 
hamorrhagic lesions, heart failure and renal failure are late features of the disease 
The clinical picture and natural history of bacterial endocarditis have been changea 
by antibiotic drugs and chemotherapy In early cases the disease may be completely 
cured , however, this is by no means invariably the case When treatment is started 
late m the disease infection may be eradicated, but extensive valve lesions may lead 
to progressive heart failure In some cases progressive renal failure from diffuse 
nephritis continues after sterilisation of the infection 

InvesUgaiions — ^The blood shows a progressive ansmia averaging between 8 and 
12 g of hffimoglobin per 100 ml , the red cells rarely fall below three million per 
c mm The white cell count is variable, most cases show a slight to moderate leuco- 
cytosis but leucopema sometimes occurs t.arge monocytes are usually increased 
The sedimentation rate is usually raised but this is not invariable 

Blood cultures are positive in some 75 per cent of cases Several samples of 
10 to 20 ml of blood should be examined, and se\eral days must elapse before culture 
can be accepted as negative When cultures are attempted after pemcilhn therapy 
has started they are likely to be negative unless treated v ith penicillinase 

Radiological and electrocardiographic examinations aid the assessment of the 
cardiac condition but are not specifically altered by bacterial endocarditis 

Diagnosis — Early diagnosis is imperative if antibiotic therapy is to prevent 
further irreparable damage to the heart Any patient with an organic heart murmur 
who has vague ill health or prolonged fever should at once be considered as a possible 
case of bacterial endocarditis and appropriate investigations undertaken The mam 
features which lead to clinical diagnosis are (1) heart disease, (2) fever, (3) embolic 
features, particularly petechiie and Osier’s nodes, (4) splenomegaly, (5) antemia and 
(6) hasmatuna Positive blood cultures confirm the diagnosis but in some 10 to 15 
per cent of cases the blood culture remains negative The diagnosis is rarely tenable 
when the hsemoglobm concentration and the sedimentation rate are normal Differ- 
ential diagnosis If bacterial endocarditis is kept m mind when considering patients 
with an organic heart murmur, confusion writh other conditions rarely arises How 
ever, bacterial endocarditis which is characterised by prolonged fever and the involve 
ment of many organs must ob\ lously be distinguished from many other conditions 
Fever, endocarditis and anamia due to active rheumatism m adolescents and young 
adults may resemble bacterial endocarditis, and m any case these conditions may 
coexist The presence of Osier’s nodes, petechisc, clubbing splenomegaly and positive 
blood cultures do not therefore exclude rheumatic fever but indicate the existence of 
bactenal infection Other causes of fever such as malignant reticulosis, tuberculosis 
and the enteric fe\ ers should be considered but are readily excluded by the absence 
of signs of endocarditis described above Mahgnant reticulosis with fever, spleno- 
megaly and an-emia may cause difficulty but imestigations usually reveal the true 
nature of the condition and signs of endocarditis are absent Tuberculosis and the 
entcnc fevers causing pyrexia and wasting are usually excluded on clinical grounds, 
but m cases of doubt the blood culture, Widal reaction, Mantoux test and a search 
for tubercle bacilli are deasive Dissemmated lupus erythematosus and other collagen 
diseases, if assoaated with a heart murmur may resemble bactenal endocarditis, but 
clubbing Osier's nodes and positive blood cultures are absent, and m disseminated 
lupus erythematosus the presence of L E cells can be demonstrated in the blood 
(sec p 933) If the presenting feature of bactenal endocarditis is due to embolism, 
such as hemiplegia, hannatuna, pulmonary mfarcUon, the nature of the underlying 
disease may not be immediately apparent but continued fever and other features 
soon reveal the presence of infection and endocarditis 
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Ir fected ventricular septal defect causing repeated episodes of pulmonary infection 
and infarction may be confusing but if Ac possibility of superadded endocarditis 
IS always kept m mind when dealing wiA patients wth an organic murmur the 
diagnosis is readily made 

Prognosis — Prognosis without treatment is hopeless Antibiotic therapy has 
completely changed the outlook which is now good, provided that treatment is applied 
early m the disease Relapse may occur and when this happens it usually does so 
within one month of the cessation of treatment Resistant strains of organisms may 
develop, but by increasing dosage and with the wide range of antibiotics now avail 
able this problem can be overcome In epite of sterilisation of the infection some 
cases continue to deteriorate from heart failure, renal failure, or as the result of 
infarction of vital organs Heart failure is the commonest cause of death, and tends 
to Occur during treatment or within 6 months after treatment Other adverse prog 
nostic factors are increasing age, severe primary valve lesions and poor nutntion oi 
the patient , the most important factor in prognosis is the duration of infection prior 
to the start of treatment 

Treatment — Pbopiiylactic — Any patient with rheumatic heart disease (espec 
lally organic mitral incompetence, or lone aortic valve disease) or with congenital 
heart disease should receive penicillin before undergoing any operative procedure 
particularly dental extraction tonsillectomy or any sort of endoscopy 500 000 units 
of soluble pemciUm should be given 1 hour before operation and the blood level 
maintained for 48 hours thereafter by a 12 hourly injection of 250 000 units procaine 
penicillin Larger doses for a longer period before or after operation are indicated 
if this IS for a known septic lesion , 

Curative ~Bed rest a good diet and added iron arc indicated but the ®sse^|al 
part of treatment is the early and adequate administration of penicillin The 
sooner it is started the better is the outlook, and a delay of 24 hours may determine 
the existence of a serious embolic episode If the climcal diagnosis is reasonably 
certain penialhn therapy should he started after several samples of blood have been 
withdrawn for culture during the first 24 to 48 hours there is no justification fot 
awaiting a positive culture which may take several days, and indeed negative culture 
does not invalidate a sound clinical diagnosis The positive blood culture provides 
confirmation of the diagnosis, and the infecting organism should be tested for sensJ 
tivity to penicillin and other antibiotics Penicillin should be given in a mmunurn 
daily dose of 2 000 000 units for 6 weeks It should be divided into a 4 hourly 
intramuscular injection or given by continuous intravenous drip It is probable 
that 12 hourly injections of 1 000 000 units of procaine penicillin are adequate for 
90 per cent of cases however the intermittent intramuscular route of soluble 
penicillin is recommended at least until the results of bacteriological investigation 
are av^sbbJe A larger daily dose should be gri-en if the restsfance of the JofecMS 
organism is four or more times that of the Oxford staphylococcus or if clinical uu 
pro\ement is not apparent in the first week On such grounds it may be necessary 
to give 6 000 000 units or occasionally 10 000 000 units daily In other cases 
depending on the bacteriology and clinical response it may be advisable to combine 
penicillin with streptomycin or other antibiotic drugs 

The effectiveness of treatment is shown by remission of fever, improved appetit' 
and well being and a gain m weight, anxmia improves and the seAmentation rate 
falls U should be noted that pctcchise may continue to appear for some time 
the temperature is norma! Failures of treatment are due to delay in starting treat 
ment through delay m diagnosis inadequate dosage and the development of resistant 
organisms 

SuRGiCAi Treatment — In cases of patent ductus arteriosus it is advisable t® 
hgate the ductus when treatment and ixinvalcscence are completed OccasionaW/ 
ueation should be advised whilst infection is still present if thw is resistant to anti 
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biotic therapy. Mycotic aneurj’sms require remoral and grafting of the affected 
vessel tvhere this is possible. 

Ninety per cent, of patients with bacterial endocarditis may be cured if treated 
within 6 weeks of the onset of the disease, but if treatment is delayed until after the 
third month, only 50 per cent, are cured. 


ACUTE BACTERIAL ENDOCARDITIS 

There is much overlap with subacute bacterial endocarditis and now that serious 
septic conditions are treated effectively with antibiotic drugs, the differentiation of 
these conditions is of doubtful value. 

Acute bacterial endocarditis is now rare. It is mostly due to one of the pyogenic 
organisms, and is incidental to the course of an acute pyogenic illness. The primary 
lesion is generally obvious, such as suppurative pneumonia, puerperal fever, osteo- 
myelitis, a carbuncle or gonorrheea. An undamaged heart may rarely be affected. 
Vegetations develop on the vaUailar and mural endocardium, and there is a 
greater tendency to ulceration and destruction than in subacute bacterial 
endocarditis. 

Clinical Features, — ^The onset is rapid, but it cannot always be detected against 
the background of the severe septic primary disease. The symptoms are largely 
scpticxmicj swinging fever, rigors and sweats are usual ; pain and swelling of joints 
together with cutaneous ecchymoses are common. Finger clubbing is rare, but 
petechial hemorrhages and a soft enlargement of the spleen arc usual. Embolic 
phenomena occur as m the subacute wiety, but tend to produce metastatic abscesses. 
Meningitis, nericarditls, pleurisy and peritonitis arc possible complications. 

PrognosU.— This disease was invariably fatal in a few days or weeks, but treat- 
ment of the atiologlcal condition with antibiotic drugs is preventative, and curative 
if tlic endocarditis has not progressed too far (see Subacute Bacterial Endocarditis). 

Treatinent.— Treatment is essentially that of the primary condition and other* 
wise the same as for subacute bacterial endocarditis (see p. 885). 
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endocarditis). — ^Endocardial vegetations are sometimes found in this rare condign. 
The valves are not affected so that heart murmurs arc not a prominent feature. The 
vegetations are large and fleshy but do not appear to fragment, for embolism is 
uncommon (see p. 933). , 

Tuberculosis of the endocardium is extremely rare. Granulomatous verruca ana 
ulcers due to tubercle have been described. Non-baeierial mural thromboses are not 
uncommonly found at necropsy after prolonged cachectic illnesses such as nephntis, 
carcinomatosis and chronic pulmonary suppuration. These lesions develop in the 
terminal stage of these illnesses and are non-specific platelet agglutinations on the 
mural endocardium. 


DISEASES OF THE MYOCARDIUM 

AH forms of heart disease eventually affect the heart muscle and in some, such^ 
coronary disease and rheumatic fever, the myocardium is directly damaged^ from the 
onset by ischsmia or inflammation. This section deals with those relatively rare 
conditions in which the myocardium seems to be affected primarily by inflammation, 
infiltration and metabolic disturbances. 


MYOCARDITIS 

In the past this term has been misused. It should be applied onW to conditions 
in which the myocardium is affected by inflammatory processes. Classifiwtion w 
unsatisfactory because the aitiology of myocarditis is obscure. Diagnosis is often 
difficult because signs and symptoms are sometimes slight or absent, and arculatory 
impairment may be due to vasomotor disturbances resulting from a primary disease 
ratner than from myocarditis. . 

Etiology and Pathology,— Rheumatic fever is the most important cause os 
myocarditis in Great Britain, The lesions are essentially interstitial and consist oi 
cither widespread or focal accumulation of ceUs and cedema ; it is part of a toWl 
carditis (see below and Rheumatic Fever, p. 48). Bacterial endocarditis (sec p 8®^) 
also causes myocarditis which may be responsible for heart failure ; the lesions arc 
both parenchymal and interstitial with small focal accumulations of cells which 
may form a suppurative myocarditis in the pyogenic varieties. Some degree ol 
myocarditis probably occurs in many speafic bactenal, viral and ncketisiaj diseases, 
but it is not usually recognised and rarely causes significant deterioration apart from 
the fact that myocarditis occurs m the more serious cases of the particular infection. 
Diphtheria is an exception; its faucial, laiyngeal or cutaneous forms frequenUy 
produce serious parenchymatous myocarditis which is not necessarily related W toe 
seventy of infection at the pnraary site (see below) The cause or causes of isolates 
interstitial myocarditis are unknown (see below, p 891). 

Clinical Features — The clinical picture depends on the seventy of the mjO' 
cardial lesion and on its cause. Myocarditis leads to a diminished cardiac reserv_^ 
and to dilatation of the heart with congesuve cardiac failure when muscle damage is 
extensive and severe. Fever, malaise and other general symptoms depend hrgelj 
on the jetiology. A dull pnecordial ache is common but may be absent, or variable-- 
it is more often present in interstitial myocarditis than in the toxic parencbyr«" 
lesions which do not usually involve the pencardium. Dyspncea is usual but oftm 
not a prominent feature and it may be impossible to distinguish cardiac dyspn®* 
from that due to an associated pneumonjti^ e.g, in pneumonia, typhoid and ndiettsiai 
disease. It is a most significant symptom in diphtnena. ’ 

Examination usually shows a tachycardia which is greater than expected itoia 
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the fever The pulse tends to be soft and thready, and the blood pressure is normal 
or low with a tendency to low pulse pressures Pulsus alternans may be present, 
extrasystoles are common and the more serious arrhythmias sometimes develop The 
apex beat is diminished m force and may be shifted to the left from cardiac enlarge- 
ment The heart sounds tend to become soft and triple rhythm is usually present 
due to a third heart sound Murmurs are often conspicuously absent but with 
increasing dilatation and the development of heart failure, mitral and tncuspid systolic 
murmurs tend to develop 

All degrees of heart failure may result from myocarditis, but acute left heart 
failure is rare Congestive heart failure, shown by a nse in jugular venous pressure, 
may occur early m the disease and may be progressive or transient, depending on 
astiology In diphtheria the great vems may be collapsed when shock is associated 
with heart failure , this is usually a fatal combination 

Radiology — Radiographic examination reveals the extent of cardiac enlargement 
and shows the presence of pulmonary congestion which, however, is not usually a 
prominent feature of myocarditis In diphtheritic carditis and other acute cases with 
evidence of heart failure, examination should not be earned out except by means of 
portable apparatus at the bedside 

The electrocardiogram provides important evidence of myocardial disease and is 
pathological m almost all cases of myocarditis Changes in the QRS complex are 
vanable , the voltage may be diminished with notching of complexes and even intra- 
ventncular delay shown by widening of the QRS The S T segment and T waves 
are most frequently affected The S-T tends to be depressed and T waves are flat 
or inverted in several leads As in pericarditis the emphasis is on the widespread 
nature of relatively slight changes compared with the more localised and severe changes 
which are found in cardiac iruarction Arrhythmias and conduction defects are not 
uncommon 

Types of Myocarditis — 1 Diphthentic n^ocardtUs — Some degree of myocarditis 
probably occurs in the majority of patients with diphtheria The muscle fibres are 
diffusely damaged and histological examination may show little in contrast to the 
findings in interstitial myocarditis In some it produces serious clinical features and 
may be fatal Where recovery occurs it is usually complete, but occasionally there 
are permanent electrocardiographic changes The first clinical signs tend to appear 
m 7 to 10 days Arrhythmias occur early and heart block is common Other signs 
of myocarditis may develop and are followed by those of congestive heart failure in 
severe cases The hjemodynamic state may be compheated by toxic depression of 
the vasomotor system so that the shock, state is associated with central failure 

Prognosis — ^The outlook for diphtheritic carditis which is causing symptoms and 
signs is poor, but if there is recovery from the acute illness it is usually complete 

Treatment — Prophylaxis is essential and consists of the early diagnosis and 
treatment of diphthena with adequate antitoxin and bed rest for 1 month There is 
no active curative treatment for carditis when this has developed Patients should 
be kept at complete rest for at least 6 weeks If there is congestive heart failure a 
mercunal dmreuc should be given but digitalis is contraindicated 

2 Rheimaitc myocarditis cannot be separated from the whole picture of rheumatic 
carditis which generally is dominated by endocarditis The myocarditis is inter 
stitial with Aschoff bodies m various stages of development scattered throughout the 
muscle, and particularly in the remons of the aunculo ventricular junctions ISlyo- 
carditts is alwajs severe and probably responsible for the outcome in cases dying during 
the acute and subacute phases of the disease 

3 Isolated myocarditis (Fiedler’s mjocardibs, primary myocarditis, idiopathic 
m) ocarditis) 

These unsatisfactory terms indicate that the cause of the disease is unknown and 
It may not be a single disease but rather a similar myocardial reaction to \anous 
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causes Houever the pathological and dmical findings arc fairly constant m the 
cases which have been describea At necropsy the heart is dilated and soft the pen 
cardium and endocardium are normal Histolo^cal examination of the myocardium 
shows a diffuse interstitial cellular reaction which is mainly monocytic but various 
other cells are found There is a vanablc degree of damage to the muscle cells and 
usually some degree of healing by interstitial fibrosis 

The syTnptoms are alight at first with a dull sternal aching and fatigue Soon 
congestive heart failure develops and dctenoration continues in spite of treatment 
until death occurs in a feu weeks from the onscL Thrombo embolic epi'odes are 
often a feature and there are phases of fever but much of the course may be afebnle 
The signs are as m other cases of myocarditis and congestive heart failure The 
electrocardiogram shows pathological changes suggesting myocarditis as described 
above No speafic tests for this disease arc known Isolated myocarditis must be 
differentiated from all causes of congestive heart failure and the diagnosis is laigelj 
made by exclusion of other disease and the positive signs desenbed above a rapidly 
detenoratmg febnle course is strongly suggestive but confirmation comes only v'Tih 
necropsy The treatment for congestive heart failure is indicated but lack of response 
IS cliaractenstic of the disease 

Nov Inflammatory Disease of the Myocardium —Amylotdosu of e heart — 
Pnmary amyloidosis of the myocardium is an uncommon condition but beco 
recognised many times during recent years In this form of amyloidosis there is no 
associated chronic suppuration and the heart is mainly affected but amyloid may be 
found elsewhere eg in vessels of the tongue and gums At necropsy the hean w 
d lated and the muscle feels firm but histological examination shows extensive re 
placement of the muscle cells by amyloid material There are no symptoms or s giw 
apart from those due to proeressive heart failure and cardiac enlargement 
disease runs a long course often with signs of heart disease for 3 to 5 years Toe 
electrocardiogram shows signs of extensive myocardial damage Bundle branch bIo« 
or pathological Q waves m several leads may occur The electrocardiogram may be 
indistinguishable from the pattern of myocardial infarction but the changes tend to 
be mote widespread in amyloidosis Radiological examination shows cardiac enlarge- 
ment Histological examination from biopsy may show deposits of amyloid roatenai 
m the walls of small vessels There is no specific remedy but heart failure requires 
the usual treatment 

Idtopait ic lypertrophy of the heart — ^The conditions to which this desenpu^® 
term applies do not form a single aitiological group Th** essential feature is th* 
absence of any known cause of hypertrophy Massive hearts are occas annily r® 
sponsible for heart failure m infants and children the condition has been called 
Congenital id opathic hypertrophy but there is little evidence that it is a congcmtu* 
abnormably 

ramtlial cardtomegaly mostly affects young adults There is great cardiac enlai^s 
ment and the electrocardiogram often shows bundle branch block Death is often 
Sudden or may follow progressive heart failure Cardiomegaly together with myo- 
cardial infiltration and degeneration occurs m Fnedreich s disease and m myotonia 
atrophica Arrhythmias and vanous degrees of heart block are not uncommon m 
these neurological conditions and occasional cases have led to heart failure or sudden 
death 

The myocardium may be affected in scleroderma by a similar process to tW' 
which 13 found in the skin Cardio vascular symptoms and electrocardiograph^*^ 
changes occur Sarcoid infiltration of the heart may occur in generalised sarcatdosi^ 

It IS extremely rare 

Von Gierfie s Disease — This condition is due to a congenital error of roetabohsni 
resulting in abnormal glycogen storage Both sexes are affected and ^e condio®" 
may be fainil al Abnormal glycogen storage occurs in vanous organs including t* 
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liver, kidnejs and the heart. Involvement of the heart causes cardiomegaly and 
sudden death niaj' occur. Diagnosis is suggested by the combination of unexplained 
cardiomegaly and hepatomegaly. No treatment is known. 

^ ^ \V. IV. Brigden 


CONGENITAL HEART DISEASE 

About three cluldren in each thousand are bom with congenital heart disease, 
but those with the more serious forms do not live long, and by 10 years of age the 
proportion is reduced to about one in each thousand. In about 2 per cent, of all 
patients with organic heart disease, the condition is congenital. 

Etiology. — ^The cause is nearly always a failure of development. In the past 
some types have been attributed to feetd endocarditis but this is almost certamly 
incorrect. Rubella during the second month of the mother’s pregnancy is an un- 
common cause and some other virus infections may act in the same way. 

It seems, however, that heredity is the main cause. Rarely, but more often than 
would be expected by chance, parent and child or two sibs both have congenital 
heart disease. Generally the subject is the only known sufferer in the immediate 
family but statistics show that sibs and relatives are affected more often than the 
gene^ population. Most other congenital abnormalities are found from time to 
time in association. 

Lesions of the aortic valve and coarctation of the aorta are found more often in 
boys ; patent ductus arteriosus and atrial septal defect are more common in girls. 

Diagnosis and Classificatton. — Diagnosis has become more important with 
the progress of surgical treatment. Several forms of congenital heart disease, including 
those of most practical in^rtance, can be diagnosed by simple clinical methods 
alone ; others may be dlmcult and may require cardiac catheterisation or angio- 
cardiography. 

Increased understanding of some underlying principles has made classification 
more rational and comprehensible. The division into those with and those without 
central cyanosis is most important and if the cyanosis is only occasional or doubtful 
the patient must be kept under observation until it is decided. 

Central cyanosis is best recognised in the tongue and mucous membrane of the 
mouth, in the conjuncti\'ae and m the nails tclien the hands are rearm. Tlie arterial 
oxj'gcn may be as low as SO to CO per cent., and is generally under 90 per cent, when 
central cyanosis is obvious. Peripheral cyanosis may be very sinking in the hands, 
chce^, cars and lips, and is seen in Raynaud’s syndrome, in many open-air workers, 
and in any thin child after exposure on a cold day. The arterial oxygen saturation 
is normal and it has little significance for diagnosis. It may be due to peripheral 
stasis only or more rarely to a general slowing of the circulation. 

Central cyanosis nearly always indicates a right-to-left {veno-arteriah shunt and 
therefore gnes a partial diagnosis at once. There must be an opening between the 
right and left sides of the heart and there must be something else raising the pressure 
on the right side so that the shunt is from right to left. 

A second division is into those where the blood flow* to the lungs is increased 
(plconarmic) and those where it is diminished ^oligxmic). This is of great practied 
imporUncc, especially for ^anotic cases, since it can now be increased by operation. 
The distinction is made mainly by the appearances of the radiogram and by radioscopy, 
but a loud or_ widely split pulmonary second sound will suggest pulmonary hj7>er- 
tension or an increased pulmonary* flow. 

Oligxmic lungs are shown by light vascular markings in the lung fields. 'Flicy 
arc most common in Uic cyanotic group. Pleonxmic lungs .arc showm by large 
pulmonary arteries and increased vascular markings, often with pulsauon that can 
be easily seen in the pulmonary branches. 
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Pleonamtc hings indicate a left-to-nght {arterio-venous) shunt and so give part of 
the diagnosis at once Atrial septal defect, ventncular septal defect and patent 
arteriosus (all acyanotic) and transposition f^anotic) are the mam examples, and all 
these may give a somewhat similar radiological picture If the amount passing 
through the shunt is small the changes in the lung fields may not be apparent. 

Congenital heart disease can, therefore, be divided into the four following groups 
1 Acyanotic With no communication betivecn the tivo sides of the heart « 
Acyanotic With a potential communication between the two sides (tea foramen 
ovale that is not sealed) iii Acyanotic With a left-to-nght (arterio-venous) shunt 
and pleonzemic lungs iv Cyanotic With a nght-to-left fveno-artenal) shunt 
most of these have ohgxrmc lungs but some have pleoniemic lungs because there w 
also a left to nght shunt 

General Principles of Treatment — Even if an exact diagnosis is uncertain 
most patients can be given reasonable advice about the degree of activity that is best 
for them and about the prognosis Symptoms are generally more important than 
physical signs m judging this, although there may be a large heart ivith relatively 
few symptoms A patient with striking physical signs may have little disability 
The best plan is to find what the child can do by gradually increasing its activity 
and then to keep the daily level somewhat below this and to insist on adequate rest 
and a long night m bed This prinaple applies in the same way to the cyanotic 
children, even if they can do very little In other respects they should be treated 
as far as possible as normal children Some patients arc still limited m their activity 
more than they should be because a systolic murmur has been heard , and improve 
ment may simply mean that a child has broken free from unnecessary restrictions ana 
IS doing as much as he can without distress 

The child should be carefully treated when transient infections occur and suipbon- 
amides and antibiotics should be used readily to minimise the risks of bactcnai 
endocarditis, as neatly all forms except atnal septal defect are specially liable to this 
infection 

(1) Acyanotic With no Communication between the Left and Right Side* 
oftheHeart 

Ectopia cordts — ^Thc heart is situated outside the thoraac cavity and the patient 
IS not likely to survive for long Simpler defects of the pericardial sac are also found 
Dextrocardia —When the heart is on the nght side of the tiest with complete 
transposition of all the viscera they form a mirror image of the normal This 
no clinical significance except that there is sometimes bronchiectasis It must be 
distinguished from a heart displaced to the right by mtrathoracic disease It ** 
inherited as a Mendclian recessive character and so is wore common m the offspring 
of first-cousm marriages 

Less commonly the heart is on the nght without the abdominal and other visccm 
being transposed, or the heart la on the left with the abdominal viscera transposed 
It 13 then difficult for the circulation to function, for blood from the vens cav® 
tend to enter the wrong atrium There are nearly always other congenital abnormah* 
ties of the heart, large septal defects and perhaps pulmonary stenosis and transposiuo" 
of the aorta and pulmonary trunk, and the patient is generally cyanotic. 

Congenital heart block —This is not very uncommon Although the block 
nearly always complete, the rate is faster than m most other forms, about SO a min«^® 
or more after exertion Stokes-Adams attada are rare, and generally the progoo**® 
13 good It 13 often associated with a small ventricular septal defect 

Bicuspid aortic valves —These are not uncommon but generally cannot be recog 
nised as they do not cause aoruc regurgitation unless they become deformed of 
disease Atheroma may occur early, and they are specially prone to bacterial endo 
cardius, so that the diagnosis may be suspected when this occurs on the aorUC valf» 
only in a patient without a rheumatic history 
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Aortic stenosis . — Generally this is valvular but sometimes it is sub-valvular and 
due to a failure of development of the bulbus cordis._ If there is a rough s}Stolic 
murmur and thrill maximal in the aortic area in a child ^vith fe%Y symptoms and^ a 
heart that is normal in size, the stenosis is more likely to be congenital than rheumatic, 
as the latter generally occurs %\ith a seriously damaged heart. The slow-rising pulse 
and small pulse pressure are later signs of more severe stenosis. Many patients do 
uell, and in the absence of cardiac enlargement, electrocardiographic signs of left 
ventricular strain, or other special features, it should call for little, if any, limitation 
of activity. Later, however, perhaps in the fourth decade, increasing fibrosis and 
calcification of the valve are likely to make the stenosis worse. 

Coarctation of the aorta . — The aorta is narrowed so that the pressure on the 
proximal side is raised to overcome the obstruction. The narrowing varies in degree, 
and in severe cases there may be an hour-glass stenosis. The site of the coarctation 
is not just above the valve but farther round the arch at the isthmus where the ductus 
arteriosus joins the aorta, so that the left subclavian is above the constriction. A 
much lower pressure in the left than in the right arm would indicate obstruction 
above the origin of the left subclavian artery. 

The auscultatory signs are similar to those of aortic stenosis, but may be slight. 
Sometimes the systolic murmur may be widespread and heard also over the back 
as it may be produced over dilated collateral artenes. The essential diagnostic feature 
is the high pressure in the upper part of the body with a low pressure and a delayed 
or absent pulse in the arteries of the legs ; and if it is made an invariable rule to ifeel 
for the femoral pulse in all patients with a high brachial blood pressure, with un- 
explained aortic incompetence, or with abnorm^ pulsation in the neck, the diagnosis 
should not be missed. Dilated coUateni vessels may he found over the chest ot 
back, especially round the scapula, and these are often made more obvious if the 
patient bends fonvard with his arms hanging by his side. Notching of the lower 
border of the ribs on radiographs may be further confirmation, but the diagnosis 
should be made without this. 

The promosls is good in patients without symptoms where the lesion is found 
by chance after the age of 20, and not so good in those where symptoms develop in 
childhood, though slight dj’spnoca or aching of the legs are hardly significant. The 
blood pressure does not rise progressively through life, though it may not reach its 
maximum till 15 or 20 years of age. A patient with a pressure of 180 mm. may show 
only slight left ventncular enlargement and may be able to lead an active life for 
many years. 

Aortic incompetence is common and may be due to dilatation of the aorta or to 
changes in the aortic valves and may cause some of the symptoms. Congemtal cerebral 
aneurj-smsareoften present and may lead to fatal subarachnoid hiemorrhage, and though 
the risk of this is minimised by reduction of the blood pressure it is not entirely removed. 

The condition can now be cured by operation but it is difficult to decide when 
it is indicated, as the prognosis is often good. Operation should be performed only 
by those with special experience, and even in such hands, the mortality is about 
10 per cent., though this may continue to drop. If the patient has serious symptoms 
in childhood or if the blood pressure continues to rise much after IS years of age, 
operation should be advised. After 20, the risks are greater and the anastomosis 
may be difficult or impossible, so that a greater degree of disability is needed to 
justify the risk. 

(2) ACY.v^oTia With a Potential Communication BEn\'EEN the Two Sides 
OF THE He.\rt (Cpnose tardive). 

Pulmonary xalviilar stenosis is often found with a closed ventricular septum as 
well as witii Fallot’s tetralogy (see p. S97). The stenosis may not be severe in spite 
of striking phj’sical signs — a rough systolic murmur and thriil, maximal in the pul- 
monary area and sometimes a diminished and single second sound at this site — and 
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Pleoncemtc lungs indicate a left to nght {arierto venous) shunt and so gi\e part of 
the diagnosis at once Atnal septal defect ventricular septal defect and patent ductus 
arteriosus (all acyanotic) and transposition fQanottc) are the mam examples and all 
these may give a somewhat similar radiological picture If the amount passing 
through the shunt is small the changes in the lung fields may not be apparent 
Congenital heart disease can therefore be divided into the four followng groups 
1 Acyanotic With no communication bcwcen the ttso sides of the heart » 
Acyanotic With a potential communication bet\%ecn the two sides (i e a foramen 
ovale that is not sealed) in Acyanotic With a left to right (artcno venous) shunt 
and pleonamijc lungs iv Cyanotic. With a right to left heno artcnal) shunt 
most of these have oligamic lungs but some have plconsmtc lungs because there is 
also a left to nght shunt 

General Principles of Treatment — Even if an exact diagnosis is uncertain 
most patients can be given reasonable advice about the degree of activity that is best 
for them and about the prognosis Symptoms are generally more important than 
physical signs m judging this although there may be a large heart with relatn'cly 
few symptoms A patient with sinking physical signs mry ha\e little disabil ty 
The best plan is to find what the child can do by gradually increasing its acuvity 
and then to keep the daily level somewhat below this and to insist on adequate rest 
and a long night in bed This pnnciple applies in the same way to the cyanouc 
children even if they can do very little In other respects they should be treated 
as far as possible as normal children Some patients are still limited in their activity 
more than they should be because a systolic murmur has been heard and improve 
ment may simply mean that a child has broken free from unnecessary restnctioas and 
13 doing as much as he can without distress 

The child should be carefully treated when transient infections occur and sulphon 
amides and antib oiics should be used readily to minimise the nsks of bacteoal 
endocarditis as nearly all forms except atnal septal detect are specially liable to this 
infection 

(1) Acyanotic With no Commonicatiov between the Left an*d Right Sro ^ 
OF THE Heart 

Ectopia cordis — ^Thc heart is situated outside the thoracic cavity and the patient 
18 not idiely to survive for long Simpler defects of the pericardial sac are also found 
Dextrocardia — When the heart is on the nght side of the chest with complete 
transposition of all the viscera they fonn a mirror image of the normal This 
no clinical significance except that there is sometimes bronchiectasis It must be 
distinguished from a heart displaced to the nght by intrathoracic disease R •* 
mherited as a Mendelian recessive character and so is more common m the offspimS 
of first cousin marriages 

Less commonly the heart is on the nght without the abdominal and other viscera 
being transposed or the heart is on the left with the abdominal viscera transposed 
It IS then difficult for the circulation to funcuon for blood from the vens cavs 
tend to enter the wrong atnum There are nearly always other congenital abnomraii 
ties of the heart large septal defects and perhaps pulmonary stenosis and transpos tion 
of the aorta and pulmonary trunk and the patient is generally cyanotic. 

Congenital heart block — This is not very uncommon Although the block u 
nearly always complete the rate is faster than m most other forms about 50 a mmut« 
or more after exertion Stokes Adams attacks are rare and generally the prog®®**® 
13 good It 13 often associated with a small ventricular septa] defect 

Bicuspid aortic valves — These are not uncommon but generally cannot be 
nsed as they do not cause aoruc regu^tation unless they become deformed by 
disease Atheroma may occur early and they are speaally prone to bactenal 
carditis so that the diagnosis may be suspected when tln«t occurs on the aortic valves 
only in a patient without a rheumatic histiHy 
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Aortic stenosis — Generallj this is valvular but someumes it is sub \*al\'uhr and 
due to a failure of development of the bulbus cordis If there is a rough systolic 
murmur and thnll mxvunal m the aortic area in a child with few sjmptoms and a 
heart that is normal m size, the stenosis is more Itkel} to be congenital than rheumatic, 
as the latter generally occurs w ith a senouslj damaged heart The slow -nsmg pulse 
and small pulse pressure are later signs of more se\ ere stenosis Manj patients do 
well, and m the absence of cardiac enlargement, electrocardiographic signs of left 
V entncular stram, or other special features, it should call for little, if any, limitation 
of activity Later, however, perhaps in the fourth decade, increasing fibrosis and 
calcification of the v’alv e are likely to make the stenosis w orse 

Coarctation of the aorta — ^The aorta is narrowed so that the pressure on the 
proximal side is raised to overcome the obstruction The narrowing vanes in degree, 
and m severe cases there may be an hour glass stenosis The site of the coarctation 
IS not just above the valve but farther round the arch at the isthmus where the ductus 
arteriosus joins the aorta, so tliat the left subclavian is above the constnction A 
much lower pressure in the left than in the nght arm would indicate obstruction 
above the ongin of the left subclavian artery 

The auscultatoiy signs are similar to those of aortic stenosis, but may be slight 
Sometimes the sj'stohc murmur may be widespread and heard also over the back 
as It may be produced ov er dilated collateral artenes The essential diagnostic feature 
is the high pressure in the upper part of the bodj with a low pressure and a delaj ed 
or absent pulse m the artenes of the legs, and if it is made an invanable rule to feel 
for the femoral pulse in all patients with a high brachial blood pressure, with un- 
explamed aortic incompetence, or with abnormu pulsation m the neck, the diagnosis 
should not be missed Dilated coUiteral vessels ma> be found over the chest or 
back, especially round the scapula, and these are often made more obvious if the 
patient bends forward with his arras banging by his side Kotching of the lower 
border of the nbs on radiographs may be further confirmation, but the diagnosis 
should be made without this 

The prognosis is good m patients without symptoms where the lesion is found 
b} chance after the age of 20, and not so good m those where symptoms develop in 
childhood, though slight dyspnoea or aching of the legs are hardly significant The 
blood pressure does not nse progressively through life, though it may not reach its 
maximum till 15 or 20 >ears of age A patient with a pressure of 180 mm may show 
onlj slight left v entncular enlargement and may be able to lead an active life for 
many years 

Aortic mcompetence is common and may be due to dilatation of the aorta or to 
dianges in the aortic v alv es and may cause some of the symptoms Congemtal cerebral 
aneuiysms are often present and may lead to fatal subarachnoid hemorrhage, and though 
the risk of this is minimised bv reduction of the blood pressure it is not entirely remov ed 
The condition can now be cured by operation but it is difficult to deade when 
It IS indicated, as the prognosis is often good Operation should be performed onlj 
b> those with special experience, and even m such hands, the mortahty is about 
10 per cent , though this maj continue to drop If the patient has senous sjTnptoms 
m childhood or if the blood pressure continues to nse much after 15 years of age, 
operation should be advnsed After 20, the nsks are greater and the anastomosis 
may be difficult or impossible, so that a greater degree of disabiUty is needed to 
justify the nsk 

(2) AcaaihOtic With a Potential Communication between the Two Sides 
OF THE Heart (Cyanose tardive) 

Pulmonary valvular stenosis is often found with a closed ventricular septum as 
well as vnth Fallot’s tetralogy (see p 897) The stenosis may not be severe in spite 
of striking physical signs — a rough systolic murmur and thnll, maximal in the pul 
monary area and sometimes a dmumshed and single second sound at this site — and 
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the patient may get on well for years. If the stenosis is more severe the right ventricle 
will hypertrophy greatly in the attempt to overcome the stenosis and the course v.ill 
depend on whether the foramen ovale is sealed or not at the time vvhen the pressure 
in the right atrium rises above that in the left. If it is sealed, a right-to-left shunt 
cannot develop and the patient will remain acyanoiic. If it is not, the rising pressure 
on the right side will start a right-to-lefi shunt and a patient who has been acjanouc 
for years may become cyanotic (cyanose tardive). In both groups there _vv ill be 
increasing signs of right ventricular strain In the electrocardiogram and this is 
ably the best indication for operation, as it sometimes precedes symptoms that would 
call for operation and generally precedes much increase in the size of the heart 
The condition can be greatly helped by Brock's operation of valvotomy; and 
apart from the improvement in symptoms, the right ventricular strain may be relieved 
and the heart may become smaller. 

(3) Acvanotic Cases with a Left-to-Uicht (arterio-venous) Shunt. 

Atrial septal defect . — This is very common but may not be recognised 
over half the patients first develop symptoms between 20 and 40 years of age. Th® 
volume of the shunt may be large, and one-third of the blood that reaches the left 
atrium may pass to the right, so that the pulmonary flow may be twice as large as the 
systemic flow. 

Generally there is a systolic murmur }n the pulmonary area and often at the apex 
also, and nearly a quarter of the cases have a diastolic murmur. The pulmonary 
second sound is widely split and may be loud. The heart is large with less disability 
than would be expected from this and the apex beat is tapping rather than heaving- 
The most distinctive feature is the picontemic lung with large pulmonary 
and striking pulsation, often giving a hilar dance. The electrocardiogram general^ 
shows partial bundle branch block (seen best in lead V;) and often a long F-R mtervw 
with a large bifid P-vyave. . t. h 

Gradually the patient will become more dyspnccic and auricular fibrillation, t'bicR 
is rare in otW congenital lesions, may be added. Thickening and fibrosis of tn« 
mitral valve, sometimes with mitral stenosis (Lutembacher's syndrome), is not un- 
common. Towards the end as heart failure is developing, there may be slight cyanosis 
but not much more than with mitral stenosis. Hjrmoptysis and, Jess commonly, 
pulmonary infarction may occur. , 

Ventricular septal defect. — A rough systolic murmur and thrill in the fourth left 
intercostal space are the signs that suggest this diagnosis. If there is little or no 
disability and a heart of normal size the defect is probably small, and this condiuon 
has been called the Maladic de Roger, though it is not as common as has been thought 
The prognosis is excellent. . 

Larger defects are also common and produce a picture rather similar to ainju 
sepul defect. The outlook is, however, more senous, partly because the pressure m 
the nght ventricle and pulmonary trunk is more likely to rise high enough to reverse 
the shunt so that the patient becomes cyanotic (see Eisenmenger’s <»mplex). , 
Patent ductus arteriosus . — A continuous murmur through systole and diastole, 
generally best heard on the left side m the first and second intercostal spaces aflo 
high up under the left clavicle, is almost pathognomonic provided there is no ejanosis 
Equally the thrill may be continuous or may be mainly in systole. If the 
large there is generally a wide puUc pressure and other signs similar to those of aorti 
incompetence , the extent of these signs, the size of the heart and the degree o 
dilatation of the pulmonary artery on radioscopy will give some measure of the amoun 
of blood passing through the ductus. Generally the continuous murmur does n® 
develop till the child is between Z and 5 years old, and before this, with a 
murmur only, no diagnosis can be reached without full invesdgations, iVnich are n 
indicated at this age. 

Occasionally the ductus may close spontaneously. In general the prognos'* 
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good until 30 or 40 years of age, but probably not for much longer. Bacterial endo- 
rarditis is a considerable risk, but is a less decisive indication for immediate operation 
now that it can be cured with penicillin. The condition is not often seen in patients 
over 40 years of age, probably because the ductus has closed or because a rising pul- 
monary pressure has arrested the flow during diastole and so changed the continuous 
murmur to one in sj'stole only ; there is some uncertainty about the relative frequency 
of these two developments. When pulmonary hypertension has developed the patient 
is likely to be much more disabled, and congestive cardiac failure becomes a serious risk. 

This conation can be cured completely by operation which should be carried out 
as soon as there are significant symptoms or much enlargement of the heart. After 
20, the advantages of operation should not be foregone in suitable cases, but the risk 
is greater and the disability may not justify it. It is essential to make sure that the 
patent ductus is the only lesion, for the slightest degree of cyanosis suggests some 
complication, and the patient might then be made w'orse by closing the ductus. 
Right -ventricular preponderance in the electrocardiogram may be due to some com- 
plication or to pulmonary hypertension, and the patient must then have full investiga- 
tions before an operation is decided on. 

In experienced hands the risk of operation is as low as 2 or 3 per cent. If bacterial 
endocarditis is present when the patient is first seen, treatment with penicillin should 
be started at once and operation carried out when the patient is better. If the response 
is not good, operation should not be deferred, as it was sometimes curative before the 
introduction of penicillin j but the operative nsk is then greater. The routine opera- 
tion should be ligation of the ductus : the risk of recanalisation is slight. 

(4) Cyanotic Cases with a Right-to-Left Shunt {Morhm Ctmileus ). — The 
most striking feature of cyanotic heart disease is the appearance of the patient ; t^ 
is due to the central q'anosis, the features of which have been described. It means 
that there is a right-to-left shunt and the picture is much the same whatever the 
anatomical abnormalities. In an attempt to overcome this lack of oxygen, the number 
of red cells and the h®moglobin are increased; the latter is often 140 or even up to 
180 per cent., and the former 7 or even 10 milhon per c.mm. The volume of the 
packed red cells (hsmatocrit) is also increased, often to 70 to 80 per cent. This is 
followed by the well-known picture of clubbing of the fingers and toes. Though the 
extra hicmoglobin is a great asset to the patient in overcoming his disability, the 
resulting increase in the viscosity of the blood may predispose him to thrombosis. 

The disability may be severe and the patient may be able to walk a few yards only 
or up to a mile or so slowly. As a rule ^ere is some correlation between, the deg,ree 
of cyanosis and of disability, but it is not always close, as the cyanosis depends on the 
size of the shunt and the percentage of hamioglobin, and the disability more on the 
degree of pulmonary stenosis, when this is present. 

The outlook is generally poor. Only one patient in two reaches the age of 7 ; 
one in five reaches the age of 14 and less than one in ten reaches the age of 21. 
The mortality during the first 3 or 4 years is very great, and continues at a lower 
rate up to the age of 18 or 21, when the small number surviving are the relatively 
mild cases with a fair expectation of life. Apart from the direct cardiac risks and the 
general frailty of these children, they have a special risk of bacterial endocarditis 
and also of cerebral abscess because organisms from the blood stream can pass direct 
to the brain instead of through the filter of the lungs. 

^a) Cyanotic Cases with Pulmonary Oligemia. 

Fallot's tetralogy .— combination of pulmonary stenosis, a high ventricular 
septal defect, an overriding aorta, and right ventricular hypertrophy is known as 
Fallot’s tetralogy, though all these features were emphasised by Peacock (1858). It 
is the most common form of morbus ctcruleus (66 per cent.). The stenosis is at 
the mfundibulum of the right v entride in half the cases, at the pulmonary valve in 
a tliird and at both sites in the reminder. 

29 
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This diagnosis can be made when cyano^ has been present from birth or from 
the fii^t 18 months of life; when there is a s^tolic murmur of moderate intensity, 
often with a thrill, in the pulmonary area and a diminished or noraal pulmonary 
second sound ; when there is no diastolic murmur ; when the heart is not much en- 
larged ; when there is no prominence of the pulmonary arc or pulmonary artenes 
(though less than half of them show a real sabot-shaped heart, the reminder hawng 
a relatively straight left border or even slight prominence of the pulmonar)' 
to dilatation of the infundibulum beyond the stenosis) ; and, most important of ^1, 
when the density of the lungs on radioscopy is lighter than usual. It is curious that 
four-fifths of the patients with Fallot's tetrme^ should have the habit of squatting, 
though it is seen also in other forms of cyanotic heart disease, even in Eisenmenger s 
complex where there is no pulmonary stenosis. . , 

These criteria should enable the diagnosis of Fallot's tetralogy to be made witn 
confidence, and it is here and in simple pulmonary stenosis that surgical treatment is 
most successful. 

Pulmonary atresia . — Cases with pulmonary atresia as well as those with pulnmnary 
stenosis have been included as Fallot’s tetralogy but the former must now be djiicr' 
entiated because the small and thtn-walled puUnonary artery that is generally presen 
beyond the atresia makes Subclavian-pulmonary anastomosis more difficult but no 
always impossible. This diagnosis must be considered when there is the genera 
picture of Fallot’s tetralogy but no systolic murmur and a rather loud second soun 
in the pulmonary area, the aorta being more over to the left than usual, 
also be a continuous murmur, because the circulation to the lungs is helped 
by a patent ductus arteriosus or by a bronchial artery that is large enough to produce 
such a murmur. _ , 

The only operative treatment is subclavian-pulmonary anastomosis, be«us* 
atresia generally involves too broad a section of the pulmonary valve region for 
direct operation to be practicable. 

Tricuspid atresia . — When there is the genera! picture of Fallot's tetralogy bU‘ 
rather larger heart with hypertrophy of the le/t ventricle, and left ventricular 
ponderance in the electrocardiogram, the diagnosis is generally tricuspid atresia 
a small or non-functioning right ventricle ; there must be a defect of the atrial septu^ 
so that blood from the right atrium can re-enter the circulation. The aorta an 
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pulmonary trunk may both arise from the left ventricle, in which case the lungs "i* 
not be oligamic and the patient cannot be helped by operation. More often ther 
is pulmonary stenosis, or the pulmonary trunk arises from a diminutive right ventncl 
reached through a ventricular septal defect. 

This last group can be helped by subclavian-pulmonary anastomosis because 
are suffering from a reduced pulmonary blood flow ; but the improvement to 
expected is less than and may not last as long as in Pallot’s tetralogy. In both group 
the prognosis is ivorse than in Fallot’s tetralogy. ^ , . 

Pulmonary valvular stenosis tcith a right-to-hft inttr-alrtal shunt . — ^This 
most common condition after Fallot’s tetralogy in the oligsemic group. The 
signs are the same as in the acyanotic cases (see p. 895), but as the condition wortciu 
the murmur and thrill may become much less evident. The electrocardiogram oltc 
shows the pattern of right ventricular strain, with deep inversion of T in leads 
and III, and in the chest leads from VI to V4. . ^ 

The diagnosis should be suspected when cyanosb has developed later, sometun ^ 
not until early adult life. ^Vhen this happens the patient generally at 

gressivcly worse, somerimes rather quidUy, and operation should be considcreo 
once. This must be pulmonary valvotomy, as subclavian-pulmonary anastomosis 
liable to be followed by congestive heart failure. 

Surgical Treatment of Cyanotic Cases wth Pulmonary 
outlook of many of these children has been completely changed by the introduce 
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of subclavian-pulmonary ana stomosis (Blalock-Taussig operation), and by Brock s 
operation for direct relief of the stenosis : here the stenosed valve is divided (valvo- 
tomy), or infundibular resection is performed, or both procedures may be needed. 
All these operations increase the blood flow to the lungs, and this brings more oxygen 
to the circulation and so the disability and cjranosls are both greatly relieved. 

\Vhene\er the disability calls for it, operation should be advised. An^ indication 
that such a child is losing ground and is unable to walk as far as before is a sign of 
serious signiflcance, and if anything is to be done it must be done quickly, as such 
deterioration is generally progressive until the child dies. This, unfortunately, applies 
only to children over the age of 3. However bad the outlook in young children, and 
this is often because of frequent attacks of increased cyanosis tvith unconsciousness, 
operation should be deferred, as in infants it is more dangerous and the improvement 
18 often less lasting, because the anastomosis is too small as the child grows larger. 
For this reason operation should rarely be performed until the age of 3, or, if possible, 
5 years of age. From then until 10 is perhaps the ideal age, though the results seem 
nearly as good in older children, and it is only in those over 20 that the risks seem 
much greater and the degree of improvement less. 

The operation is a serious one with a mortality of about 5 per cent, in Fallot’s 
tetralogy and much more in pulmonary atresia and the more complex conditions. 
The results are excellent in about three-quarters of these patients so that they may 
be able to walk a mile or more instead of 100 jurds or so, and get about all day almost 
norr^y. The polycythasmia quickly diminishes or disappears and the clubbing of 
the fingere improves more slowly. The arm to which the subclavian has been divided 
gives no trouble. 

It is important for the parents to realise that the heart condition has not been 
cured and that although the outlook is much improved it is still uncertain for how 
long this will last. The dimiiushed blood flow to the lungs has been relieved by 
operation but the ventricular septal defect remains and the right ventricle is still 
working against the systemic pressure, whether the operation is an anastomosis or a 
direct one. One cannot, therefore, expect that the patient wU be able to lead a more 
active life without some increase in the work of the heart. The heart mcreases in 
size in the first few months but generally not greatly, and so far, follow-up studies 
show that for 4 or 5 years the increase is not generally progressive or serious. Until 
however the ventricular septal defect can also be closed, the patient still has a limited 
outlook, and cardiac enlargement and increasing right ventricular strain will follow 
some day, but fortunately m most cases, not for several years. 

(4b) Cyanotic C^ts where the Pulmonary Blood Flow is Normal or 
Increased. — The diagnosis is best made by radioscopy,^ but ph}’sical examination 
may help, as largeJ icart sand-Pulmona rY diastolic mu rm urs more^conunon 

g roup. If the pulmonary secon d sound is r^ch increased a nd boomin g, or. 
v^ely __sptu , or if it is palpable rthV palSeDt probably Jiasajaised pulmorilfl y ^itenal 
pressure and'an adequate blOod supply to the lungs, so cannot be helped by operation. 

TiTlhis group, accurate diagnosis is at present less important. Transoosition and 
Eisenmcngcr’s complex. are the commonest lesions, the latter beinp the more likelv 
di^osis m aduIHr 

Transposition of the aorta and pulmonary trunk . — In small children this is one of 
the commonest forms of morbus cceruleus but the mortality is heavy in the first 
years of life and relatively few survive. ^Vhen both main vessels are completely 
transposed life would, of course, be impossible without some communication between 
the two sides. This may be through an atrial septal defect and a patent ductus 
arteriosus, when the outlook is very bad ; or through a large v'entricular septal defect 
when many patients who survive the first 2 or 3 years of life continue to carry on 
surpmingly wdl. The circulation is sometimes made easier by one of the mam 
arteries being only partly transposed, ».e. overriding a ventricular septal defect. 
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Several forms of surgical treatment have been tned but at present the results are not 
good enough to justify the procedure , 

Euenmenger s complex — This consists of the combination of ventricular septai 
defect right t entncular hypertrophy, and overriding aorta Patients 
tion have generally started as simple vcntncular septal defects (see p 896) for tn 
relative pressure in the two vcntncles will decide whether there is a nght to lei 
shunt and cyanosis much more than the degree to which the aorta is overnding^ 
nearly all ventncular septal defects arc high up in the septum just below the aoro 
valve Sometimes the pressure on the nght side has been high from infanty and tb^ 
hai e always been cyanotic and then they may be difficult to distinguish from cas 
of Fallot 8 tetralogy , 

More often they become cyanotic later in life perhaps when about 20 When tiu 
cyanotic stage is reached the pulmonary secon d sound is generally much ,increaseQ» 
the pulsation of the pulmonacylirtery is "Sasily palpable and as pulm^arV 
tension develops the pulmonary blood flow diminishes The patient becom 
senously limited but may be able to carry on quietly for some years Restriction o 
activity and symptomatic treatment arc the only useful measure, that can be taken 

Maurice Campbell 


THE HEART IN MISCELLANEOUS CONDITIONS 


HYPERTII7R01D2SM 

Elevated basal metabolism is responsible for functional changes m the 
in hyperthyroidism, but the high inadcnce of auricular fibrillation in thyrowacos 
suggests that the heart may be directly affected by tox®mia Increased tissue dern^ 
for oirygen are met by an increased cardiac output, which is characteristic of tny*“ 
toxicosis Circulating blood volume is increased and peripheral vasodilatatio 
amounting to extensive arteno \ * * ' * 

The increased cardiac output is 

there 13 some evidence that stroke V ^ 

hyperdynamic and there is a greatly diminished cuculation time Tachycardia hyp®^ 
volxmia and increased arculation veloaty are well tolerated by the heart m 
subjects with thyrotoxicosis although the metabolism of the myocardium is 
pathological The manifestations of thyrotoxic heart disease are auncular 
and cardiac failure these occur almost exclusively in the older age groups sugg^* 8 
that degenerative changes in the heart are the cause of breakdown in the 
compensations for hyperthyroidism The dinica! features of congestive cardiac 
develop m spite of the high cardiac output This apparent paradox is character! 
of thyrotoxic heart failure Although the cardiac output is often higher than norm^ 
it is inadequate for the demands of the thyrotoxic state , 

Symptoms — ^Palpitation weakness and dyspncea arc common symptoms m w ^ 
toxicosis but these do not indicate heart disease Palpitation may be continuous 
regular and without apparent cause or it may be paroxysmal or continuous a 
irregular when due to multiple ectopic beats or auncular fibrillation PalpitaUon 
occur in young patients but it is more oimmon in older patients with tone 
Djspnoa and weakness are present in uncomplicated thyrotoxicosis but 
dyspnma develops only with the onset of canliac failure, which is confined 
older age groups Ischscmic cardiac pain may also occur m patients after 
life, and is probably due to latent coronaty disease which is revealed by the jncrca“ 
cardiac work- 
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In thyrotoxic heart disease the general signs and symptoms of thyrotoxicosis may 
be obvious or they may be slight and easily overlooked. In particular the thyroid 
gland may not be visibly enlarged and only careful examination may reveal a small 
adenoma, or radiography may show an intrathoradc gland. 

The signs of a hyperdynamic circulation are present ; there is tachycardia, an 
increased pulse pressure with a moderately elevated systolic pressure and palpable 
digital arteries. The apex beat is increased in force and rate and the whole pracordium 
may pulsate with the heart beat. The first heart sound is loud, and it is usually 
followed by a systolic murmur which is best heard over the pulmonary artery and 
is in nud-systole. The second heart sound is not remarkable, and there are no murmurs 
in diastole unless there is associated valvular disease. 

Auricular fibrillation is common in patients over the age of 45. It may be 
paroxysmal or permanent and is cbaractcnstically associated with chaotic high 
ventricular rates in untreated patients. Paroxj^mal tachycardia and auricular 
flutter occur occasionally in hyperthyroidism. Congestive cardiac failure occurs when 
there is auricular fibrillation and severe thyrotoxicosis in the older age groups ; it 
is sho^vn by jugular venous congestion, pulmonary congestion and cedema, but there 
is often the distinctive paradox that the drculation remains hyperdynamic in spite 
of cardiac failure. Other forms of organic heart disease, especially hypertension, 
coronary disease or chronic valvular disease, are sometimes associated with thyro- 
toxicosis. 

Radiology . — Cardiac enlargement is not present unless there is cardiac failure 
or associated heart disease. Thyrotoxic heart failure causes moderate generalised 
cardiac enlargement. An intrathoradc extension of the thyroid gland may be 
shown. 

The electrocardiogram is not characteristic. Arrhythmia is confirmed when present. 
Changes associated with \entricular hypertrophy or ischamia, such as T wave flatten- 
ing or S-T depression, are present if there is additional organic heart disease. 

Diagnosis. — ^Thyrotoxic heart disease is recognised in the presence of obvious 
hyperthyroidism by auricular fibrillation or the signs of congestive heart failure. 
However, many patients with thyrotoxic heart disease do not nave obvious general 
signs of hyperthyroidism and the condition is therefore easily missed. Persistent 
tachycardia, unexplained auricular fibrillation, or unexplained heart failure, even in 
the presence of organic heart disease, indicate the possibility of hyperthyroidism, 
which may be further suggested by a history of weight loss, increased appetite, 
nervousness and other symptoms of Graves’ disease. The diagnosis may be con- 
firmed by radio-active iodine studies and tests of basal metabolism, which, however, 
are difficult to evaluate in the presence of heart failure. The differential diagnosis 
of the thyrotoxic state is considered else^vhere (see p. 494). 

Prognosis. — The degree of damage to the heart m thyrotoxicosis depends on the 
age of the subject and the duration of the malady rather than on the type of goitre 
or the severity of the symptoms of hyperthyroidism. It is more serious with advancing 
age. The prognosis depends greatly on the successful treatment of the hj'perthyroid- 
ism; congestive cardiac failure responds well and auricular fibrillation may cease 
spontaneously after treatment. The prognosis is poor if the hyper^yroidism is un- 
recognised and untreated, for the usual remedies of cardiac failure and auricular 
fibrillation arc largely ineffecti\e. 

^ Treatment, — ^I’he primary object of treatment is the correction of hyperthyroid- 
ism (see p. 494). Although partial thyroidectomy is highly successful, the mortality 
is greater in patients with thyrotoidc heart disease than in those with uncomplicated 
Graces’ disease. Surgical treatment will probably be replaced by medical methods 
in all patients with thyrotoxic heart disease. Alter correction of hyperthyroidism, 
congcsti>e hc.irt failure subsides and auricular fibrillation tends to be replaced by 
sinus rhythm. If the arrhythmia persist quinidine should be used (see p. 828). 
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HYPOTHYROIDISM 

The heart is affected m the majonty of cases of advanced myxeedema Basal 
metabolism is reduced and there is a correspondmg reduction m cardiac output ana 
penpheral blood flow The arculating blood volume is low and venous return is 
diminished At necropsy the heart is dilated and there is usually a large pencaroiai 
effusion Coronary atheroma is common Hutological examination shoiw non 
specific degenerative changes in the musde fibres, and patchy fibrosis which is m 
distinguishable from that due to ischtenua j 

Chmeal Features — ^Angina pectons occurs but other symptoms of heart disease 
are rare because physical activity is greatly reduced by the disease Obvious 
cardiac failure is unusual The pulse is small and slow (50 to 60 a xmnuw) and 
venous pulse is not remarkable The apex beat is not usually palpable and the hM 
sounds are soft. On radiography there is cardiac enlargement and diminished pulsa 
tion, the stencilled outline and globular shape of the heart is partly 
cardial effusion, but m advanced cases there is also some dilatation of the bea 
The pathogenesis of the effusion and cardiac dilatation is obscure .j 

The ekctrocardtogram shows bradycardia and low voltage of all complexes in 
leads but the T waves are especially affected and may be isoelectric or \ 

leads showing left ventricular complexes, tem standard leads I and 11 and cn« 
leads 4 to 7 These pathological changes become normal dunng treatment wi 
thyroid The electrocardiographic changes in myxeederoa may be partially due 
pericardial effusion Diagnosis and treatment are described on pp 497-498 

ADDISON’S DISEASE 

Cardiac disorder is not an outstanding feature of cither dimmished or increa^ 
function of the adrerul glands In Addison’s disease there arc no cardiac 
but the heart is reduced in size and pulsauon is diminished as shown by 
screening The electrocardiogram shows varying changes which depend on 
degree of electrolyte disturbance, the level of serum potassium appears to be ta 
most important factor All complexes tend to be of low voltage and the T 
may be isoelectric or inverted 1 reatment with cortical hormones may at first cai" 
further pathological changes m the electrocardiogram but if general recovery occu 
the electrocardiogram tends to become normal 

DIADETES MELLITUS 

Coronary atheroma and resultmg ischaemic heart disease is frequently associat^^^ 
ivith diabetes melhtus Acute coronary occlusion is common , m contrast to n® 
diabetic subjects with coronary disease it occurs frequently m young 
women almost as often as in men Acute coronary occlusion with cardiac 
frequently causes an increase in insulin requirements and may even preapitate 
coma. Prolonged good control of dubetes melhtus probably diminishes the nsx 
coronary atheroma but the relationship between treatment and the 
ischasrmc heart disease is not very dose The electrocardiogram becomes abnon^ 
m diabetic coma T w'aves are espeoally affected and may be low or loieriea , 
S T segment is depressed and the Q T interval u prolonged As in other 
endoennopathy, the electrocardiogram can be reuted to electrolyte changes a 
recovery occurs after treatment. 


IITPOCLYC^MIA 

Hypogl)camiia caused by therapeutic or spontaneous hypennsuhnism 
duce acute coronary insufficiency in patients with coronary artery disease The elec^ 
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cardiogram may show profound ischiEimc idianges with S-T depression and T wave 
inversion m leads I, II and V5-V7 Recovery is usual but permanent muscle damage 
may occur 


BERIBERI HEART DISEASE 

Wet benben is often associated with congestive cardiac failure The condition 
occurs m Great Bntam in mental patients, alcoholics and m other conditions associ- 
ated with malnutrition The symptoms are those of heart failure, the onset of which 
may be gradual or occasionally very acute The heart is dilated; murmurs are not 
conspicuous but there is tachycardia and commonly a summation gallop rhythm 
The climcal features of congestive heart failure appear, although the penpheral pulses 
and skin temperature suggest that the cardiac output is elevated above normal The 
diagnosis should be considered in any patient vvi& unexplained heart failure, espec- 
udlj if there is evidence of avitaminosis or nutritional disorder (see also p 469) 


TRAUMATIC HEART DISEASE 

The heart may be mjured by direct penetrating vsounds or by non-penetrating 
blows to the prascordium Penetrating viounds are mostly caused by stabbing, gun- 
shot or shell fragments, and rarely by fracture of adjacent sternum or nbs, the passage 
of a foreign body from the CBSopha^s, or paracentesis of the pencarcUum Most 
deep, penetrating injuries are rapidly fatal, but recovery occurs m a considerable 
proportion when the injury is relatively superfiaal, especially when due to stabbing 
Any part oi the heart may he damaged Penetration of the myocardium results in 
hTmopencardium and cardiac tamponade (see p 879) Wounds adjacent to the 
heart or grazing the pericardium tend to cause a serous pericarditis which is recurrent 
if a foreign body remains imbedded m adjacent tissues The symptoms and sign are 
those of pericarditis, with or without an effusion (see p 878) 

Treatment — The possibility of injury to the heart should be considered m all 
cases of penetrating chest mjury Ha:mopencardium with tamponade requires urgent 
paracentesis followed by surgical evacuation of clot and repair of the wound as soon 
as possible Deep, penetrating wounds may damage any structure of the heart and 
death is the usual result 

Non-penetrating injuries of the heart sometimes present difficult medico legal 
problems A history of trauma to the chest followed by cardiac symptoms, which 
may be due to neurosis or natural heart disease, should be mterpreted with the 
greatest caution Blunt injuries to the antenor chest wall by heavy blows or crushing 
may injure the heart by causing sudden arrhythmia, contusion of the pericardium, 
myocardium or coronary arteries, and rarely by causing rupture of one of the valves, 
one of the cardiac chambers or the aorta A previously diseased heart is more likely 
to be damaged by blunt trauma than a normal heart which, however, is not immune 

Arrhythmia Palpitation and tachycardia is common after injury and is due to 
cmouoml disturbance, not infrequently associated witli the possibilities of compensa- 
tion However, senous arrhythmia may be precipitated by blows of va^y^ng seventy 
and by sudden immersion m cold water Arrhythmia is probably induced by reflex 
action m most cases, but when the trauma is over the pnccordium, contusion 
of the myocardium may be the cause Transient auncular fibnllation is the 
commonest disturbance , sometimes it occurs in voung subjects w ith a normal heart 
Ventricular tichjeardia and sudden death from vcntncular fibrillation have been 
recorded after relatively tmnal mjury Elderly subjects and those with coronary 
arterv dvxcasc arc probabU the most vulnerable Transient heart block may follow 
indirect trauma, the cause is presumably contusion of the conducting tissues but 
reflex inhibitions cannot be excluded 
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Contusion Bruising of the pericardium and epicardium may result in transient 
pericarditis, pencardial effusion or haimopcncardium Spontaneous recover) is usual 
Contusion of the myocardium causes varying degrees of muscle damage with or 
without damage to the coronary \esseU, the nght auncle, nght ventricle, septum or 
left ventncle may be involved The clinical features and electrocardiographic chai^M 
may be similar to those of cardiac infarction , cardiac pam of all degrees from a dull 
prxcordial ache to severe widespread pam associated with fever and leucocytosis may 
result Angina pectons occasionally follows blunt mjury which has invohed the 
coronary vessels 

The electrocardiogram shuns various changes in the vcntncular complex, ranging 
from transient T wav e flattening or inversion, and S T elev ation or depression, to the 
development of pathological Q waves when tliere is extensive muscle necrosis These 
changes are beat seen in priecordial leads, but occasionally injury to the prsecordium 
results in electrocardiographic changes indicating isolated damage to the septum or 
postenor wall of the ventricle 

Valve rupture may follow blunt injury or excessive effort in subjects with pK 
cxisUng heart disease The aortic valve is most likely to be damaged in patients 
with syphilitic aortitis The resulting acute aortic incompetence cau«es severe chest 
pain and left vcntnculat failure Rupture of the mitral valve chord* with resulting 
acute mitral incompetence has been recorded but it is also extremely rare 

Treatment of Disorders following Non penetrating Injwiy —Arrhythmia 
18 usually of brief duration but if prolonged the appropnate anti arrhythmic drug* 
should be used (see p 82S) Patients wiA cardiac contusion require bed rest tor 
3 to 6 wceU, depending on the seventy of the damage In rare cases where there i* 
cardiac tamponade, paracentesis is indicated 


PSYCHONEUROSIS AMD THE HEART 
Synonyms —Cardiac Neurosis, Neurocirculatory Asthenia, Effort Syndrome 
Da Costa’s Syndrome 

The common symptoms of palpitation, flushing sweating and hyperventJaO®® 
associated with transient anxiety are well known to all These physiological sympMC^ 
of alarm merge imperceptibly into the pathological when they become persistent 
present without reasonable provocation The somatic symptoms of mcreased cardiac 
activity induce further anxiety in susceptible individuab, the pressor reaction i* 
reinforced and the mechanism becomes self perpetuating In some individuals alarm 
produces a depressor response in the vascular system as shown by a tendeucy to 
fainting , but there is much overlap between these interacting cardiovascular response 
which are the maiufestations of instability of the autonomic nervous system resultm? 
from psychoneurosis •’ 

The common psydiological distutbancc aasoaated vmh cardiac sympK"" ” 
excessive anxiety rath or without depression In come patients the disorder B 
lelatively superficial and is a transient reacuon to external stress m a relatively souM 
personality, but m others the disorder is severe, endogenous and peimiment 
tional cardio raseular symptoms occur in snscepuble subiects when there is an esccs 
sive emotional reaction to real heart disease, when there is fear of sudden death ot 
of a pattieulat form of i^magined heart deease, and ,t ui m tts most complete fon» ‘1 
effort syndrome, which is essentially psychoneutosis with cardme symptoiM sod 
Signs of severe autonomic disturbance ^ 

Chmeal Feames -Most patterns have scvctal symptoms, but any of the fop'' 
mg symptoms and signs may occur alone, tn combmaMS or m any depec of rebn" 
seventy *’ ® 


Pain — Psychogenic '* heart ’ 


, • — y. , - *-“• “ variable and contrasts at all point® 

true cardiac pam It is rarely the central theme of a clinical history as ra isch»“' 


With 
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heart disease, and many patients wander off the subject into other troubles, or may be 
readily deviated into a discussion of other symptoms real or imaginary. Psychogenic 
pain is usually present for long periods ; it may be made worse by effort but never 
brings the patient to a halt ; it is usually in the left infra-mammary region and rarely 
radiates elsewhere, although some patients complain of discomfort in the left arm. 
It is described as stabbing, pricking, a dull ache or sometimes in bizarre terms which 
cannot be applied to pain at all, but it is never crushing or constricting as in angina 
pectoris. The mechanism of functional pain is obscure ; often its severity and signifi- 
cance to the patient appears to diminish under interrogation. The important differ- 
ential diagnosis is widi angina pectoris, and musculo-skeletal lesions should be kept 
in mind, 

Dyspnaa . — ^Breathlessness tvithout effort or after slight effort is common. Respira- 
tion IS often shallow, irregular and interrupted by deep sighs. It is never like^ the 
distressing dyspncea of heart failure but a sense of suffocation is common. Occasion- 
ally functional hyperventilation may be prolonged to the point of tetany, but this 
symptom is unusual in effort syndrome, occurring mostly in monosymptomatic 
psychoneurotic females. 

Palpitation from tachycardia and cardiac overaction is probably the commonest 
functional symptom of “ cardiac neurosis Palpitation is particularly responsible 
for tlie perpetuation of the vicious circle of anxiety and cardio-vascular symptoms. 
Exhaustion and weakness are also common complaints and transient giddiness, sweat- 
ing and headaches are other common manifestations of vasomotor disturbance. 

Signs . — ^The heart is usually normal but where functional symptoms are associated 
tvith heart disease the apparent severity of symptoms is incompatible with the physical 
findings. The general appearance ol dejection, anxiety and tension often suggests 
the underlying psychogenic nature of the symptoms. Peripheral vasomotor disturb- 
ances are common : sweating is usually confined to the axillce and palms of the 
hands; desquamation and eczematlsation of the palmar skin is common. Tachy- 
cardia, a hyperdynamic apex beat and high normal systolic level of blood pressure 
are the main cardio-^uscular signs. 

Diagnosis.— The diagnosis is made on a detailed analysis of the symptoms ; their 
psychogenic nature is usually obvious. The signs of anxiety, autonomic disturbance 
and the absence of heart disease ate confirmatory. When functional disorder and 
organic heart disease coexist, the symptomatology and severity of the organic lesion 
are incompatible. Effort syndrome must be dbtinguishcd from organic heart disease, 
hyperthyroidism and chronic disease causing loss of weight, weakness and tachycardia, 
such as pulmonary tuberculosis and reticulosis. 

Prognosis. — Prognosis is concerned tvith the persistence of symptoms and ability 
to perform useful vork, and this depends on the severity of tlie underlying psychiatric 
disorder. When symptoms are an acute reaction to external stress and there is no 
past history of psychopathology the prognosis is relatively good after the precipitating 
factors have been removed. ^Yllen symptoms arc insidious, unrelated to immediate 
eternal stress, and when there is a long history of psychoneurotic traits the outlook 
is correspondingly poor. 

Treatment. — ^The first step in treatment is to give an explanation of the psycho- 
ceme nature of the symptoms, reinforced by an assurance that there is no organic 
heart disease. WTicn tlie disorder is acute and in a relatively sound personality 
symptoms arc normally cured by explanation and removal of the source of immediate 
stress.^ Rest is not generally indicated but sound sleep should be secured by sedation. 
In patients with long-standing psychoneorotic ill health llxe treatment is psychological, 
and reassurance about the heart is of little help and often tends to result m the appear- 
ance of other symptoms. 


Wallace Bricden. 
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DISEASES OF THE BLOOD VESSELS 

Diseases of the blood vessels arc closely related to diseases of the heart, and 
combined cardio-vascular disorders now form the largest group of fatal diseases. 
Arterial degeneration, mainly by its effects on the heart and brain, is the commonest 
underlying factor. With advancing years there is a steadily rising incidence ot 
ischxmic heart disease and cerebral vascular disorders, of tfie same order as the 
incidence of cancer. Examination of the Registrar General’s returns over the past 
20 years docs not indicate any increase in deatlis due to arterial disease aoart from 
the greater incidence in the later decades due to longer survival, largely resulting from 
more effective treatment of infectious disease. 

The mechanisms involved in the production of arterial degeneration arc obscure, 
but advancing age, diabetes and high blood pressure are the chief contributo^ 
causes. High blood pressure is the result of increase in arteriolar tone. This may he 
secondary to renal disease or more rarely to endocrine dysfunction ; but in the grwt 
majority of cases of arterial hypertension no organic cause for the increase in arteriolar 
resistance can be demonstrated. High blood pressure, whatever its origin, is a major 
factor in determining the acc of onset and severity of atheroma, and coronary atheroma 
is the commonest cause ot heart disease. Hypertension therefore not only incr«^^ 
the work which the heart must perform to overwme the increased peripheral 
ance, but also leads to steady deterioration in the blood supply to the mvowromm 
owing to coronary artery degeneration. Since atheroma is a generalised disofflcri 
peripheral vascular disease, by wliich is usually meant occlusive arterial 
the limbs, will frequently be associated tvith achatmic heart disease and with trie 
effects of arterial degeneration in other o^ans. . 

Maintenance of circulatory function involves the peripheral vessels no less trian 
Ac heart.^ For example, after severe hemorrhage or fluid loss, the blood pressure 
is maintained by peripheral vasoconstriction Failure of this compensatory 
constriction leads to a fall in blood pressure and is a major factor in the productioo 
of shock. 

Classification of Arterial Disease.— Pathological processes in the arteries can 
be classiBed as follows : 

(1) Congenital . — ^This group of arterial diseases is relatively small. It 
a number of developmental defects such as congenital aneurysm of the ccreonw 
arteries, coarctation of the aorta and vascular tumours such as cirsoid aneurysm- 

f2) Traumatic . — Imunes to the peripheral vessels by penetrating wounds, P^t' 
ticularly in the lower limbs, may lead to arterial obliteration or to formation ot an 
arterio-venous aneurysm. , . 

(3) Inflammation . — The arteries are particularly resistant to specific bacten^ 
fcctions. Syphilis is exceptional m produang inflammation of the media of 
aorta (mesaortitis) with destruction of clastic tissue; it also involves the 
vessels, producing endarteritis and thrombosis. Tuberculosis is also a 
endarteritis. Arteritis may result from obstruction by infected emboli in 
endocarditis and weakening of the wall leads to mycotic aneurysm. Hon-spe^ 
arteritis is a feature of a large and diverse group of disorders which are classinco 
ailcrcic or «ilagcn diseases Sensitisation to some bacterial or chemical 
probably the common amolopcal factor, and histologically, necrotic changes 
capillaries, arterioles or arteries arc associated with a degeneration of collagen wm ■ 
leads to widespread changes throughout tlic body. Rheumatic fever, AcumaW' 
arthritis, periarteritis nodosa, dnscminated lupus erythematosus, sclcrodenna ^ 
dermatomyositis arc all diseases of this type. 
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Necrotising arteriolitis and endarteri^ are also the characteristic lesions of 
malignant hypertension. Although morphologically there is a close similarity with 
the vascular lesions of the collagen diseases, the mechanism of their production in 
hypertensive states is quite different, being most probably related to excessive intra- 
vascular pressure which leads to acute ischsemia of the vessel wall. 

(4) Degeneration . — ^By far the commonest and most important arterial degenera- 
tion is atheroma. This is a primary degeneration of the intima. Arterial stress or 
“ wear and tear ” is the chief predisposing factor, so that the maximum incidence is 
seen in ojd age and chronic h 3 rpertension. Disordered cholesterol metabolism may 
also play a part, and patients with diabetes, myxcedema and hyjjeicholesterremia are 
particularly prone to develop atheroma. Medial degeneration is less common. It 
IS a disorder of old age and is usually associated with atheroma. 

(5) Neoplasm . — ^True neoplasms of the arteries are rare. Angiomata affect the 
capillaries and are commonly found in the skin. Larger tumours, so-called cavernous 
angiomata, occur in the liver. Capillary angioma ^hemangioblastoma) occurs in the 
cerebellum in association with s imil ar lesions elsewhere. 

(6) Local disorders of vascular tone . — ^Excessive iTisoconstrictor response to cold 
or mechanical stimuli produce digital asphyxia (Raynaud's phenomenon). Arterial 
spasm may also comphcate arteriosclerosis. Other disorders of peripheral tone are 
crythromelalgia and erythrocyanosis. Disturbances of vascular tone may occur as 
premonitory symptoms in the collagen disorders. 


SYSTEMIC ARTERIAL HYPERTENSION 

The Normal Blood Pressure. — ^There is a wide range of blood pressure in 
healthy subjects var^’ing usually fro m 100 to mm. Hg. systolic and 60 to 90 
diastolic. The average normal is' about 125/^ and a figure dr MO/QCTin an other-" 
wise bwlthy adult may be taken as the upper limit of normal. A slight increase 
tends to occur with age. In the same individual, transient variations in blood pressure 
are common; nervousness, excitement, exertion, fatigue, cold and smoking may raise 
the normal level 20 or 30 points or more, but in these conditions tlie systouc pressure 
is affected more than the diastolic. 

The s ystolic blo od pressure is chiefly det ermined b y the force of contraction of 
the left lem'ricT eT TKediastolic pressure” is regula ted byThe ^eri dT^~ resi^ance, 
M hich converts the itfferm itt eht~output of theTiea rt into 'a contin uo^ capllla^ blood 
During systole the large musculo-elastic arteries are distended and 'during 
diastole their elastic recoil helps to maintain the arterial pressure. 

© Systolic H\tertensiov. — A ra ised _systolic pressur e, may be associat ed with a 
low, nQnnal _or high diastolic pressure. Increased emptying of the arteriarsystem 
during diastole, either centrally as in aortic_ incompetence or peripherally due to 
vasodilatation as in th>TotO'ticosis_ or s^ vere _an gmi a. tenffs to loner the diastolic 
^e^rc and this is compensated b'ylncrcasc in systolic pressure. In such conditions, 
therefore, the pulse pressure is greatly increased. If the diastolic pressure falls con- 
siderably the pulse has a large volume and may be "water hammer” in t>'pe. A 
high systolic pressure with a normal diastolic pressure is seen in elderly patients in 
whom_artcrip sclerosis has impaired the elastic properties of the large arteries. Main- 
tenance of the diastolic pressure then reqiuTes the production of a higher sj’Stohc 
pressure by the heart. 

(JO Dia stolic Hypertension. — Apart from the TOrious disorders enumerated above, 
sptohe hypertension is always associated vdth elevation of the diastolic pressure, 
the prima^’ disfunction beinc increased arteriolar resistance. The common forms 
are essential hjmertension and renal hypertension; less frequently diastolic hyper- 
tension results from endocrine disease. 
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(1) EuenUal hypertension — This is by far the commonest type of high blood 
pressure The term essential hypertension is used to indicate the absence of any 
discoverable extravascular cause such as renal or endocrine disease In bemga 
essential hypertension (Hyperpiesia of Allbutt) clinical evidence of renal involvement 
IS nearly always lacking In mabgnant essential hypertension secondary arieri^ 
damage leads to rapidly progressive renal destruction , hypertensive encephalopathy 
and retinopathy develop as a result of vascular disturbance in the bram and retin® 

(2) Renal Hyperlenston — ^The great majority of patients with renal disease develop 

high blood pressure The usual cause is acute or chronic glomerulo-nephntis 
Hypertension may be encountered m chrome pyelonephritis, congenital cystic wdney, 
tumours of the kidney, hydronephrosis and amyloid disease Unilateral renal dise^s 
may also produce high blood pressure, the underljnng lesion usually being 
nephritis with congenital deformity of the kidney or more rarely tuberculosis, hydro- 
nephrosis, obstruction to a mam renal artery or renal tumour . 

(3) Endocrine hypertension — ^High blood pressure is a feature of adrenal cortical 
hyperfunction (Cushing s syndrome) This syndrome may be due to a tumour or 
simple hyperplasia of the adrenal cortex, or to cortical hyperfunction, without discover 
able organic lesion In severe progressive cases malignant hypertension may develop 
Administration of cortisone or corticotrophin sometimes causes a sharp nse m bloo 
pressure Phmochromocytoraa of the adrenal medulla or of ectopic medullary tissue 
may lead to attacks of paroxysmal hypertension Eventually in this condition mc 
hj’pertension becomes fixed at a high level and may pass into the malignant 

The blood pressure may be raised m hyperthyroidism , usually the systolic 
alone is raised but there may be an associated benign essential hypertension 
blood pressure is a frequent complication of diabetes and in this disease r^nai arterw 
and glomerular sclerosis may be an important contnbutory factor vt/vid 

(4) Other causes of dutslolie kypertenstors -^In coarctation of the aorta the 
pressure may be considerably raised in the arms In the lower lunbs the 
pressure is low but there is commonly slight diastolic hypertension which is probao y 
due to renal ischemia 

Organic disease of the bram may give nse to acute elevation of blood 
This IS particularly encountered with rapidly expanding lesions, eg hsmorrhsg 
into cerebral tumours, and with sudden increase in intracranial pressure such 
occurs after subarachnoid hjcmorthage Hypertension m renal disease is discuss^ 
on p nil Further reference to endoenne disorders which produce hypertensio 
will be found on pp 516-518 


ESSENTIAL HYPERTENSION 

The nomenclature of this condition is somewhat confused owing to the 
use of the term essential hypertension m different senses Thus it is sometu® , 
applied to benign hypertension or u may be used to cover all forms of non ren^ 
hypertension This confusion will be avoided if the term essential hypertension 
rest ricted to those patients in whom no pnmary cause for the hypertension can 
discovered Such a definition would exclude pnmarv renal and endocrine 
of all kinds It would, however, include the malignant as well as the benign p^ 
of the disease , 

^ Etiolo gy —The cause of essential hypertension is unknown There is 
enccHiatlt is referable to organic disease of the renal artenes or arterioles . 
are, however, certain facts concerning the development and incidence of css«n“ 
hypertension which are important 1 here is a clearly recntrnised heredita ryJ^^i 
or more probably a combination of factors The incidence is highestlntbe '■ 
decade and the disease is slighUy more common in women, but more severe m 
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course and complications in men. There is some racia l \'ariation^ hypert eBsion_being ^ 
rare i n Chinese and in negroes in their native counGies, aItnoug h_unde^r_ge^ern 
dvilisation hypertension may be more common and more severe^Si negroes than in 
whites. In the benign phase hypertension is often labile and large variations may 
be produced b y nervousness, emotion Jjrjic^’iQ'., Later in the disease the level of 
blood pressure tends to becQineTixe3_even at rest, fluctuations diminishing in size 
and finally disappearing. There is eddencc to suggest that transient hypertension 
occurring in times of stress may later become persistent ; nevertlieless, no consistent 
psychogenic factor can be demonstrated in patients with high blood pressure particu- 
larly when this is of the more severe type. The fact that sjTnpathectomy may bring 
the blood pressure back to normal is not eddence of a neurogenic origin. Similar 
lowering of the blood pressure is often observed after non-specific operations and the 
blood pressure frequently returns to a high le\el after sympathectomy. Obesity is 
undoubtedly an aggravating factor in essential hypertension and the bloocTpressure 
is usually observed to fall with weight reduction. 


BENIGN HYPERTENSION 

Synonyms. — ^Hyperpiesia ; Benign Nephrosclerosis. 

Pathology. — ^The only morbid anatomical changes found in essential hyper- 
tension are secon dtiry^tA_tVp_Jiigh^lftnH-.pres«tiirf» They are of two main types; 
c ardio-vascular h^TJertrophy . w hich is a direct response to the increased strain imposed 
on the heart an<f blood ve'ssels, and-artcrial.degenerafiDn. In benign hj'pertension 
the degenerative process takes the form of f atty hvaV me.cha^e i n the ar terioles tvifti 
homogenemis sweljing of the w-all, but without necrosis. This is characteristically 
^een'inlhe affer5nVartenoIes‘wThTfen3~glomenilir"*In larger arteries a combination 
of medial hypertrophy and intimal thickening is seen, the Tatter being ^aracterised 
by proliferation of elastic and fibrous connective tissue. In _inedmm.^d ’large 
arteries athcromatousjlegeT\«ationi3Ccur&in,thc,intiina.and the atheromatous plaques 
may ulcerate or calcify and may be the site of arterial thrombosis. Occlusion of the 
lumen may lead to infarction, or embolism may occur from an arterial thrombus and 
lead to^obstruction of more peripheral tcssels. The cerebral, coronary, mesenteric 
and the peripheral arteries of the limbs arc the sites of election for atheromatous 
degeneration and its sequelae. Progressive narrowing of arteries may lead to slow 
ischsmia of tissues such as the myocardium, brain and kidney ; obliteration of small 
arteries inay lead to repeated focal porenchjTnal lesions as in cerebral arteriosclerosis 
and arteriosclerotic retinopathy. The pathological changes in malignant hypertension 
arc described later. 

Symptoms. — Benign hypertension may be symiptomless for many years, particu- 
larly _iOhtLpatient.i3JiDawuaie, jnf -its existence. T he ranoiTs clinical syiidrdraes of the ' 
disease are in fact related to the degenerative changes in the organs resulting from 
arterial degeneration. Before manifestations of organic ^’ascuIa^ disease appear, how- 
ever, it is not uncommon for symptoms such as headachy gid^ess, nervousne^ 
and palpitations to arise. These may, on the one hah'd, be due to awareness of tlie ’ 
high blood pressure and a fear of its consequences, particularly w’here there b a 
famijy'^histoty’ of vascular catastrophes. Or again these symiptoins may be part of 
a gener:d_anxi ety state , particularly in women at the menopause, for hypertension 
is l^cly* to be discovered when menopausal symptoms first lead the patient to seek 
mcdi^ adrice. Apart_ from these circumstances there is no doubt that some patients 
with benign hypertension develop headadies which arc often_se\'ere, intractable and 
apparently related to the high blood prttsure. They_are ofterL-Pxesent ji\hen the 
pati ent - W nk e ns . tn .the-momiog and may last for the greater part of the day. They' 
may be a^datedjiriih niomiDg.iiausea"oE_cvcn,vomitmg. Kbt'infrcquently they 
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are migrainous m type and m such patients there may be a long history of migraine 
There is no evidence that these headaches are due to organic cerebral vascular disease 
The condition is not severe enough to warrant the diagnosis at this stage of 
tensive encephalopathy which is so common in malignant hypertension If the leui 
of the blood pressure is reduced by administration of sympatholjtic drugs or by 
sympathectomy, dramatic relief of these headaches is usually obtamed 

The majority of patients with benign ^sential hypertension will have no pre 
monitory symptoms before the onset of organic complications Breathlessness on 
exertion or, in more severe cases, paroxysmal nocturnal dyspnoea, ih3icatM_tne 
development of mjocardial insufficiency Blumng of vision or sudden blindness in 
one eye may be due to haemorrhage or thrombosis m one of the main cerebral veins 
or arteries Hemiplegia results ^m cerebral thrombosi s or from h amionhage 
commonly into internal capsule due to rupture of the lenticulo striate branch o 
the middle cerebral artery , or siffiara^noid hamorrhage may result from escape o 
blood into the ventricular system ~ Focal p aralyses occasionally occur, giving nse to 
diplopia, facial palsy_or aphasia^ Repeated attacks of paresis in one or more lirobs 
may occur as the disease advances, and m older patients, progressive cerebral 2r*erio 
sclerosis may lead to focal or generalised convulsions and steady deterioration o 
intellectual power, ending in progressive dementia Hxmorrliagic manifestations 
outside the brain are not common, but occasionally isolated attach of hiemoptj'sis 
htematemesis or hasmaturia are attributable to benign hypertension 

There are few physical signs untd the advent of complications The appearand 
may be plethoric and obese, or thm andjale The radial and brachial ^rtencs^ 
usually thickened'due to medial hypertrophy, and may be tortuous The heart i 
often enlarged on clinical examination the apex beat l>einc forcible, the first 
at the apex loud or duplicated and the second aortic sound accentuated Yet 
patients, particularly women, continue with a hlglTlcvel of blood pressure for decaow 
wthout appreaable evidence, clinical or radiological, of cardio \ascular hypertrophy 
The fundi — Hypertensive retinopathy u a general term which co%ers a variety c 
retinal changes encountered m different types of hypertension The retinopathy o 
benign essential hypertension represents the basic picture found in all forms of chroW 
hypertension and on this m^ be superimposed more severe lesions, for example ' 
malignant hypertension or diabetes The most constant feature is tortuosity of m 
artenes and nicking of the veins at the arteriovenous crossings Very rarely th 
arteries are narrowed and threadlike but more often there is an obvious irrcgulanty 
in calibre The so called “ silver wire appearance of the retinal artenes is vety 
inconstant and has no real diagnostic value The vems usually appear congested 
Superficial flame shaped or small discrete deep hamorrhages may be seen m 
part of the fundus, but are most frequent in the macular region , there are oiten 
associated but scanty grey or creamy exudates Massive haemorrhages may 
from retinal vein thrombosis or the retina may be pale due to thrombosis m 
central artery Resolution of these lesions leads to sclerosis of obstructed » 
and neighbounng parts of the retina , pigment usually remains at the site 
hemorrhages When hemorrhages or exudates occur near the optic disk som 
sivclhng of the disk margin may be observed This is usually distmguishable fr®®’ 
the papillffidema of malignant hypertension, as it is almost mvanably unilateral , 
As Allbutt pointed out, clinical evidence of renal involvement is rare, but noctum 
polyuna occasionally develops in severe benign hypertension The presence o 
albumin in the unne is again rare and is usually attnbutable to advanced renal artery 
sclerosis renal congestion due to heart failure renal infarction or coincident diabet 
In elderly patients with longstanding benign hypertension and severe artenosclero®' 
a slight to moderate degree of ren^ impairment may lead to reduction m tubu 
concentrating power and moderate elevation of the blood urea u 3 

Course and Prognosis — Benign essential hypertension is compatible with 
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long life and freedom from symptoms ; nevertheless in most patients complications 
occur whicli shorten the expectation of life.^ AVhilst the height of the blood pressure, 
particularly the diastolic pressure, is an obvious pointer to the severity of the disease, 
there is no method of forecasting if or when complications will occur. At any time, 
either for no obvious reason or during periods of severe mental^ or^ physical stmin 
or in pregnancy, the blood pressure may rise to serious levels ; periodic ^cerbations 
may lead to repeated or progressive vascular damage in the heart, brain, retinre or 
kidneys. Coronary thrombosis or a cerebral vascular accident may considerably 
lower the level of blood pressure and may so alter the patient’s habits of life that the 
menace of the hypertension is greatly diminished. The prognosis is then that of 
the residual vascular complication. 

Treatment. — In any individual it is impossible to prognosticate the course of 
the disorder or to prescribe a mode of life which will prevent complications. The 
introduction of active treatment by Bjinpathectomy and hypotensive drugs has there- 
fore aggravated rather than simplified the problem of treatment. To submit a patient 
to the trauma and risks of bilateral sympathectomy, or to commit him to a life of 
hexamethonium administration wth its attendant side effects, are heavy premiums 
to pay for a doubtful insurance against uncertain hazards. On the other hand, when 
the complications have arisen these forms of therapy are even more hazardous and 
may be of doubtful or temporary benefit. In deciding on treatment various aspects 
of prognosis discussed above must be borne in mind. Hyp_ertension is likely to run 
a more se vere c ourse, with cardiac and cerebral complications, in men than in women, 
'i'he malignant change is rare, probably affecting less than 1 per cent of patients, 
but a p^ogressiy^y rising diastolic pressure, exceeding 130 mm., is a wammg.sign. 
AnjoccupaUon or mode.oE life involving tacessive physical or mental stress is likely 
to have an.unfavourable effect on prognosis. It is also axiomatic that the possibility’ 
'Sf'Sny primary cause for the hypertension must be excluded before active trgpnent 
is Started. ^ 

**‘ln~agymptomati cJbenl gn hypertension, *.e. when the high blood pressure is dis- 
covered accidentally on routine medical examination, fact should not be disclosed . 
to the patient if It can be avoided, j)r_if this is not practicable'^ he should "be advised 
that the condition is bwugn” OBesity^should.be^ treated Jiy-dietary-restriction. In 
the present status of th'erapy there is no just^cation in attempting to lowec.theriiIood-» 
pressure, by_ drugs or.operatiouin the,abs^ce of symptoms. An exception may be 
made in young subjects, cspecially_nien,..t\ith a high fixed level of blood pressure 
■ diastolic exceeding 130). In such cases it may be felt that complications~are 
lively to occur sooner rather than /ater and for this reason some reduction of the 

pressure with hypotensive drugs is justifiable. The lei’el may.be_regarded as fixed 

when considerable-residual hypertension perrists aftefT? days*— compIete_re st in be d_ 
with adequate sedation. 

The second grad e of severiQ r includ e tho se patients with symptoms which are 
not referable to_orgamc vascuIarlHIsorders. This is.a,miscellaneous group and for 
the"mbst part the symptoms tvill be anxiety, headaches, dizziness, palpitafions, ■ 
.vario u3_aches and pams,.spots before^the and 'eyeh’brea thinness, ’^’'already 
«plain<yi, many of these patients will be worn^ at the^menopau^ arid appropriate 
homone'Tlierapy will often relieve the symptoms'f’ otKefuise reassufance,~w right 
rcductiQivand a placebo are indicrUed.’ To a' mmority'of Ihrs’grdup severe heaUacKes 
occur, especially on waking and may be associated with nausea. Such headaches 
will often respond to aspirin or codeine, but failing these, benefit is sometimes obtained 
from ergotamine tartrate 1 mg. at half-hourly intervals until the headache passes off, ' 
but not exceeding three or four doses. If in spite of this treatment headaclw is 
incapacitating, associated y\ith a high relatvvriy ux^d~pfSsute*and~unaccompanied • 
by other anxiety symptorns," administration of hypotensive drugs ’may be considered 
justifiable. — 
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The tlurd therapeutic group consists of those patients with benignJiypertensiOT_ 
in whom early evidence of arterial damage is found. Such evidence may 
appearance of superficial retinal hjemorrhagw, a transient paresis, a _mild ° 

encephalopathy ofidie onset of dyspntca on exertion.— Only a minoritj^ of th«C' 
patients progress to the fully developed stage of malignant hypertension with papiH- 
cedema and renal failure. Nevertheless various other arterial complications may 
occur, especially in men, and it is justifiable t^give a t least a l^j^ted^coprsSJibhyP-^ - 
_tensive drug therapy. The aim~ should He'to produce_an~appreciableJoyvering o 
blood pressure which is sustairieH jhroughoiifjhe^day, without excessive swin gs an 
with minimal side effects. This is pr obably b est achieved by jijrQmbinatiffljaLoI^g^p^ 
Therapeutic trials of these aretirprSsent Being extensively earned out. The mos 
effective combination to date is an alkaloid, RauToolfia serpeniina tog ether wjth^ a 
hexamethonium derivative, the latter being -administered orally in the first instance 
or intramuscularly where a rapid depressor action is required. The dose should d 
determined for each patient by hourly blood pressure readings over 6 to ^ 
after the administration. The effect of these drugsjs p£>tenti3ted,by.AJo>v._salt die . 

It must be appreciated that hypotcnslve-drug trratment is not without its nsks 
Sympatholytic drugs may produce severe hypotension which may lead to synco^ 
and occasionally to fatal cerebral htemorrhage or thrombosis. Where severe 
disease is present an attack of myocardial insufficiency may be precipitated by » 
sudden fall in blood pressure. A senous form of pulmonary cedema which may pt®' 
cress to consolidation hw been described after prolonged hexamethonium therapy 
Paralysis of accommodation may produce considerable mcapaaty for some time aite 
the administration, and dryness of the mouth may be unpleasant. The former i 
best relieved by spectacles iVom during the period of maximum action of the dru^ 
Constipation, dysphagia and difficulty m mictunlion, drowsiness or lethargy may ^ , 
occur. Proscigtnme may felrevc some of these symptoms. Very oocasionaJJy vag 
inhibition of the bowel may lead to fatal ileus. Inadequate response to the ^yP° 
drugs or intolerance due to severity of side effects may lead to consideration of sy®' 
patnectomy. This should be carried out only m patients with incaMatating symptot^ 
which are judged to be due to the seventy of the hypertension. The results m 6®^ 
cases are excellent, the blood pressure falling to the normal level and remainipg th^ 
for many years. In other individuals there is sooner or later a gradual nse in 
pressure to pre-operative levels, but not infrequently hypertensive symptoms <* 
not recur, possibly because a more steady level of hypertension is maintained witho® 
the penodic exacerbations which are responsible for iscbaniic episodes or mm® 
Vascular occlusions, . 

The fourth grade of severity is cbaractensed.by obvious compIjcalion3'Whi<m 
result from artcrul degeneration. Such are cardiac "infarction, hypertensive 
faj!ufc,~cerebral vascular accidents and severe grades of retinal, vascular 
leading to impairment of vision ; the latter include extensive hsemorrhages or 
in the macular region, or thrombosb of mam branches of the retinal vessels, 
without papiUccdcma. In patients who have sustained myocardial infarction or maj ~ 
cerebro;;yascukr accidents, treatment^wth hypotensive drugror by eympatheetoW 
is best avoided in v«w of the risks of lowering the blood prcssutCLmiie-P^®*'”^ 
of-ocdusive arterial disease, but hypertenstve heart failure or retinopathy RWf — 
dramatically improved by hypotensive drugs. 


MALIGNANT HYPERTENSION 

Synonyms.—Mahgnant Essential Hypertension ; Malignant Nephrosclcfosb. 
The term mahmant hypertension was first used to describe a syndrome LI 
of very high blood pressure, transient cerebral attacks (hypertensive encephalop^''’^^ 
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and retinopathy with papillcedema, occumng in a vanety of disorders such as acute 
and chron^ nephntis eclampsia and essential hypertension Subsequently a number 
of writers applied the term exclusively as a clmu^ synon3rm for the malignant nephro- 
sclerosis of Volhard and Fahr Clinical and pathological studies have demonstrated 
however, that the renal changes of malignant nephrosclerosis are not the cause of 
the hypertension, but develop durmg ^e course of the disorder Furthermore 
experimental observations m animals have provided convnnang evidence that the renal 
changes of malignant hypertension are directly attributable to severe elevation of 
blood pressure It is now recognised, therefore, that malignant hypertension (mth 
Its assoaated nephrosclerosis) is a syndrome which may occur m any patient mth 
severe hj'pertensive disease whether essential, renal or endocrine m ongm The 
clinical features and the hypertensive renal lesions which result are very similar 
vvhatev er the ongm of the hypertension 

Incidence and Patholo^ — It is not known what determines the transformation 
from the benign to the malignant form of essential hypertension It is a feature of 
severe hypertensive disease that sudden exacerbations penodically occur During 
these phases of very high blood pressure focal vascular damage may be produced m 
the brain retina, kidn^’s and other vascera The mechanism of this v oscular damage 
IS not dear, but there is strong experimental evidence that sudden increase in intra- 
vascular pressure may cause intense focal vasoconstriction and that this may lead 
to both V ascular necrosis and penvascular tissue damage In essential hypertension 
successive episodes of this character, manifested by attacks of encephalopathy, retinal 
h'emotrhage, heart failure or hxmatuna may be followed after a v^nablc interval of 
months or years by the establishment of mahgnant hypertension which in the absence 
of treatment, progresses steadily without remission This change Jrom-the.phasic 
to 4he^fixed-St ap of the^d isease^ay be due to progressive^renal vascular^damage- 
^intaimng and evema^ravating the initial hypertension- 

Two clinical groups have long been recognised , in the larger group the patients 
present with mahgnant hypertension m the fourth or fifth decades without a previous 
histoiy of longstanding benign hj-pertension The smaller group comprises patients, 
usuall} m the sixties, m whom longstanding benign hypertension changes to the 
mahgnant type The progress of the disease tends to be much slower m the older 
age group and the development of renal fadure may take several }ears Owing to 
the growing frequency of routine blood pressure determination m young subjects 
there is increasing evidence that even in the first group symptomless hypertension 
maj be present for manj 5 ears before tlic malignant termination It is uncertain 
what proportion of patients with essential hypertension pass into the malignant phase 
Estimates from hospital practice arc almost certamlj too high and it is probable 
that the figure is not more than 1 per cent , possibly much less 

Mahgnant hj'pcrtension differs from benign hypertension essentially in the in- 
tcnsitj of secondary vascular changes Arteriolar degeneration is more acute and 
charactcnsticaliy takes the form of fibnnoid necrosis of arten oles vvith endartenti&. 
JiLlhe-lirgcr^vessels These changes ore most4jn}iiimenJL?f*_ll'®J‘*dncyr^he afferent 
artenoles of tKc^glomeruh undcigoing necrosis whilst the interlobular artenes show 
cndartentis The resulting acutc-ischannia produccs-focalnecrosesun thtLglomeruli 
and hxmorrhage into the capsular space Organisation of these acute ischxmic 
changes leads to gross distortion of the glomerular tufts capsular adhesions, occasional 
cpithehal crescent formation and chronic fibrotic thickening and ocdusion of the 
artenoles In addition there may be chronic ischxmic lesions of the glomeruli due 
to lonwtandmg benign hypertension and for the same reason the larger renal vessels 
maj show intimal fibrosis and clastosis together with media! hwertrophj Hyaline 
droplet degeneration of the tubular epithelium is almost imariablv present in the 
acute phases Recurrent episodes of acute hypertensive damage lead to progressive 
involvement of the ludnej and the final stage u that described aa mahgnant 
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nephrosclerosis Here the architecture of the kidney is grossly disorganised, 
interstitial fibrosis and tubular atrophy alternating with zones of dilated tubules 1 
focal destruction is presumably related to the artenal ongin of the lesions 1 
histological picture of malignant nephrosderosis may present a mixture oi 
and organised lesions of the renal parenchyma Occasionally acute arteriolar 
may ^ absent and the histological appearances may represent stages of oiganisatio 
of the acute lesions , 

The most diagnostic feature which differentiates malignant hyperte^ion tro 
chronic Type 1 nephntis is the relatively small reduction in the number of 8*°^® 
and the large proportion of normal looking glomeruli relative to the degree of iR 
stitial and tubular damage This is consistent with the natural history of the disot 
Acute fibnnoid necrosis of arterioles and endarteritis is common m other 
particularly in the adrenal glands, pancreas and small intestine, less frequently m 
brain, retina, li\er and testis As in the kidney, vascular lesions may lead to destru 
tion of parenchyma, particularly in the pancreas The rest of the body may, of 
show changes referable to severe benign hypertension and chronic vascular degene 
tion, such as cerebral haemorrhage, cardiac infarction and pulmonary cedema- 
Symptoms • — Malignant hypertension usually presents acutely with severe 
abhng symptoms m a previously healthy middle aged adult. An analysts of ® 
of 100 cases showed headache as a presenting symptom ui 76, dyspnea in 54 m 
nocturnal attacks in 14, visual impatnnent in 51, frequency of mictuntion m • 
vomiting in 44, dependent edema m 23, weight loss m 19, bematuna in 17, 
m 15 and organic paralysis m 11 Epistaxes, hemoptysis, hematemttis, men 
confusion, convuL ons, abdominal pamand pain m the lom were occasional sympw^ 
Headache, the commonest early inaiufestation, usually occurs on Nvaking tn 
morning and is frequently associated with nausea or vomiting It may last for a * 
hours or throughout the day and is generally locahscd m the frontal rwoo or 
The atucks arc someumes Umited to one day of the week, usually Sundaj, ^ 
the patient breaks his normal early morning rouune Severe sub occipital 
should suggest the possibility of subarachnoid hjemorrhage Paroxysmal oocturw 
dyspnea may be a prominent symptom before there is any complaint of dyspoces 
exertion , these attacks of pulmonary cedema are often accompaiued by a 
cough with frothy bloodstained sputum Signs of nght heart failure arc almost 
inconspicuous and if present at the onset should suggest an mdependent 
lesion Polyuna, especially at mght, may be suffiaent to cause severe thirst . 
considerably increased fluid intake Haematuna may be a solitary symptom an 
because of its painless, profuse character may sueeest a surmcal lesion of the urm*^ 
— , 


intense nccrotising lesions m the kidney are usually found : 


The characteristic visual disturbance is blurring of vision which is due, not to P*P 
cedema, but to the presence of exudates or hiemorrhages, or both, in the 
the macula Although transient paralysis or a r^d convulsive attadc may 
be an early symptom, fully developed hypertensive encephalopathy is not usually * 
until later m the disease The characteristic features of these attacks are disonentatJ ^ 
often with mental excitability and gross abnormalities of behaviour, there ^ 
severe headaches, convulsions, complete blmdness and coma AH iese 
may be reversible and rapid improvement usually follows administration 
tensive drugs Organic cerebral vascular lesions may, however, occur in the ^ 
of an attack, leaving permanent paralysis In occasional patients episodes of aboo ^ 
inal pam may be extremely severe and give nse to anxiety There is no 
such symptoms can be produced by vasoSar necroses m the gut, and intestinal 
tion due to this cause has been described Tesucular and gall bladder pain taaj 
due to acute vascular lesions m these organs t, «• is 

On exanunation the climcal signs arc unmistakable In the early stages 
a Btnkmg contrast between the apparent physical w^ being of the patient ano 
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gra\e prognosis Hypertension is severe, with systolic pressure over 220 mm and 
diastolic o\er 120 mm in the majority of cases Durmg the course of the disease 
there is htde fluctuation in blood pressure even in response to prolonged rest or 
after the development of heart failure , in fact there may be a progressiiL nse Cardiac 
arrhythmia is rare There is marked cardto vascular hypertrophy with obvious thicken- 
ing of the radial and brachial arteries and enlargement of the heart Papillcedema 
IS the diagnostic sign of malignant hypertension It is bilateral and is usually associ- 
ated with retinal cedema, hemorrhages and exudates Retinal cedema or exudates 
may produce a “ star figure ” radiatmg from the macula Other retmal lesions occa- 
sionally seen are thrombosis of a large retmal artery or vein, subhyaloid hcemorrhages 
and retinal detachment Pulmonary oedema produces fine inspiratory crepitations at 
the lung bases and m paroxysmal dyspnrea these may be widespread and assoaated 
with rhonchi 

In the early cases of malignant hypertension there may be no evidence of renal 
involvement In most cases, however, there is albummuna, which vanes from a 
trace to as much as a third volume on boiling Obvious or microscopic blood may 
be found, but unnary casts are not commonly present The specific gravity of the 
urine is usually fixed at 1 010 to 1 012 when the patient is first seen and renal function 
tests show dimmished tubular concentrating power Nitrogen retention is, however, 
usually absent and m many cases the disease runs its whole course without the develop- 
ment of more than moderate deviation of the blood urea In the active stages the 
blood count frequently shows a polymorphonuclear leucocytosis and rapidly developing 
ansmia The plasma protein level is not apprcaably diminished 

Course and Prognosis — In the absence of treatment malignant hypertension 
IS a progressive disorder and there may be rapid detenoration with a fatal outcome 
within a few months of the first symptom In most senes of cases the average prog- 
nosis IS given as 1 to 2 years, the expectation of life being rather longer in women 
than m men. Very occasionally the disease appears to pass into an mactive phase 
which may continue for several jears before a further detenoration sets in Dunng 
this period there may be no evidence of new vascular lesions, papilladema may sub- 
side and exudates resolve , the margms of the optic disk often remam indistinct with 
filling m of the optic cups but there is no true swdlmg This appearance is some- 
times called secondary optic atrophy Albummuna may dimmish and even cerebral 
symptoms and breathlessness may improve Nevertheless in most cases the rapid 
deterioration, and the distressing nature of the later symptoms due to a combmation 
of pulmonary tedema, renal failure, hypertensive encephalopathy and retmopathy, 
justify beyond an^ terminological scruple the name malignant hypertension 

Diagnosis — ^The prese nce of papilloedem a-is-the. all-important diagnostic sign 
which differentiates malign^t from benign hypertension The separation from 
chronic nephritis and from other types of renal disease in which the hypertension has 
become malignant may m the late stages be extremely difficult In general, papill- 
tEdema does not develop m primary renal disease until the patient has reached an 
advanced stoge of renal failure In ch ronm urwnua the unne is usually colourless 
due to a bsenra of uroch romc, whereas m m^ ignant essential hypertension thelirme 
IS iisu^ly^vcil colou red When renal function tests are unimpaired it is important 
to exclude umlaterarrenal disease Intravenous pjelography will usually show such 
an abnormalitj either m the form of iT non functioning kidney or a grossly contracted 
kidney with defomutj of the renal calyces If the intravenous pyelogram appears to 
be m anj way abnormal, direct pyelography should be earned out on the affected 
side m order to obtam a more accurate picture The third problem is the differential 
diagnosis beUv een mal ignant hyperte nsion and intracranial tumour Both conditions 
may present wath papillcedema and fo^ neurological signs Cerebral tumour may 
occur m a patient with benign hypertension or more rarely may itself cause hyper- 
tension If marked albuminuria is present, and particularly if there is renal 
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impairment, a diagnosis of malignant hypertension should be made In the absence of 
renal involvement full mv esUgation for a space occupying lesion should be arn edi^t. 

Treatment —^n the later stages when renal function tests are unpairea, treat 
ment can be only symptomatic. If, however, the blood urea is within normal 
or only slightly elevated (e g to not more than 60 mg per cent) attempts 
made to lower the blood pressure by ^Tnpathcctomy or hTOotensi\c drugs In ojeer 
patients orln those with severe vascular complications, such as heart failure or ccrebra 
haemorrhage, sjTOpatholjtic drup will be preferred In younger patients a course 
of drug treatment should be given a tnal, hexametho nium-salts^eing given as ct 
scribed under treatment of severe benign hypertension The result ma) be 
sidered satisfactory if symptoms can be relieved, papillirdema subsides and the 
pressure is stabilised at a lower level than previously It is usually impracticab 
and unnecessary to try and reduce the blooa pressure to normal If this ^ 

control cannot he achieved or if side effects of the drugs are incapacitating, 
thoraco dorsal sjmpatheclomy offers the only chance of delajing the progress of t 
disease In general this operation should be reserved for patients under the age oJ a 
with normal renal function and without evidence of coronary disease or set ere ccreb 
vascular damage In addition to these hypotensn e measures, symptomatic 
for headaches and breathlessness and other hypertensive manifestations shoulu 
earned out as desenbed under benign hypertension 


PULMONARY HYPERTENSION 

Systemic hjpertension is not assoaated with a nse m pulmonary artenal 
Pulmonary hypertension u due to a vanety of lesions all of which produce eitR 
increased penpheral resistance m the lungs or increased output of the right - 
or both Mitral stenosis emphysema pulmoiury fibrosis due to any cause, 
pulmonary endarteritis and certain types of congcmtal heart disease are the comis 
sctiological factors (see p 895) 


HYPOTENSION 

There is no arbitrary limit which supplies a satisfactory definition of 
but m adults 100 mm may be regarded as the lower limit of the systobc pressure 
The reading may be slightly lower m the supme than m the erect position. 

Etiology and Pathology. — Abnormally low blood pressure may be due 
myocardial infarction or reduction in cardiac output due to terminal heart fau“ ^ 
Reduction in cardiac output may also be due to diminished venous return m ohg^ 
states, e g following hxmorrhage, loss of fluid due to bums or acute gastro-enten 
Severe toi®mia may also produce an abnormally low blood pressure and so ^ 
heat exhausuon. In vasovagal syncope hypotension is a usual feature Low 
pressure is a characteristic of Addison s duease Postural hypotension is a spe^ 
vanety which will be described separately 

Symptoms — In acute hypotension due to ohganma the skin is cold and clar^ 
the pulse is usually rapid and small in volume, the blood pressure may be unreco^ 
able or the sphygmomanometer may register the systolic but not the diastolic P^^jn 
Hypotension with bradycardia, nausea and sweating suggests a vasovagal attacL . 
shock there will usually be evidence of a primary cause and the hypotension la ^ 
important as an index of deterioration or recovery 

Prolonged hypotension is sometimes associated with states of unconsaoi^^j 
following head injury or operations on the bram. In these and m other p«“^ 
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with prolonged hypotension, renal function may be considerably impaired and eleva- 
tion of the blood urea may be associated with hyperchloramic acidosis. 

Treatment. — ^This depends upon the cause. Hypotension following haemorrhage 
is a grave sign and usually indicates a loss of at least 25 per cent, of the blood volume. 
Transfusion of whole blood should be pven until the systolic pressure reaches 100 
mm. After this point, a hirther 2 pints are usually necessary to restore the blood 
volume. 


POSTURAL HYPOTENSION 

Postural hypotension is present if the systolic pressure in the erect posture after 
3 minutes’ quiet standing, with the arm at heart level, is 50 mm. or more below the 
systolic pressure in the supine position. 

.Etiology. — ^This disorder is due to impairment of the carotid sinus reflex. It 
may follow bilateral denervation of the carotid sinus or may be associated wth neuro- 
logical or endocrine disease, particularly tabes dorsalis, syringomyelia, diabetic 
neuritis, Parkinsonism, Addison's disease or hypoparathyroidism. It may follow 
extensive sympathectomy or the administration of drugs paralysing the vasoconstrictor 
nerves. In many cases, however, there is evidence of widespread disorder of the 
autonomic nervous system unaccounted for by any organic lesion. To this condition 
the term idiopathic postural hypotension has been given. The central lesion in such 
cases is above the spmal reflex level and is probably a specific autonomic degeneration 
TtsembUng Patkinsonism. It is rate before the age of 40 and uncommon in women. 

Symptoms. — ^The cardinal symptom is syncope, usually preceded by dizziness. 
It rarely occurs while the patient is sitting and never while lying down. Attacks are 
usually more frequent early in the day, during hot weather and on standing still after 
moderate activity. They arc often first noticed while standing in queues or at the 
kitchen sink. In most cases, especially of the idiopathic type, the pulse rate is 
unchanged despite great variations in blood pressure. There may also be patchy or 
total anhidrosis, nocturnal polyuria and, in males, loss of hbido and potency. 
Pigmentation of the skm is sometimes observed and hyperhidrosis has been reported. 
There may be absence of pupillary reaction to light. 

Diagnosis. — Epilepsy is usudly suspected until the postural variation in blood 

E ressure is discovered. The presence of pigmentation may suggest Addison’s disease, 
ut again tlie demonstration of a gross fall in blood pressure on standing still, establishes 
the diagnosis. 

^ Prognosis. — Postural hypotension may persist unchanged for very many years 
with minor disability or it may progress to a disabling affliction which confines the 
sufferer to a wheel-chair. Remissions rarely occur. The postural hypotension which 
follows dorso-lumbar sj’mpatliectorny usu^Iy passes off in 6 to 9 months. More 
extensive sympathectomy may be followed by a permanent, disabling, postural 
hypotension. 

Treatment. — Elastic stockings and an abdominal binder are useful measures to 
diminish pooling of the blood. Symptoms may be improved by avoiding the supine 
position at all times during the day and elevating the head of the bed 18 inches at 
night. Treatment with vasoconstrictor drugs usually produces little if any per- 
manent relief of symptoms, but is worthy of tnal. 


PERIPHERAL VASCULAR DISEASE 

The term peripheral vascular disease includes a number of obliterative arterial 
diseases of the limbs and a group of less common functional disorders of the small 
peripheral vessels. 
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There are two main t>-pe3 of obliterative arterial disease : 

(1) Chronic vascular occlusion due to arterial degeneration or vascular spasm, o 

both processes in combination. The commonest variety of peripheral vascular “JseKC 
is atheromatous degeneration which may be oimplicated by vascular spasm and y 
thrombosis. Detachment of thrombus from an atheromatous area_ may give ns 
embolism in a more peripheral artery. Raynaud’s phenomenon is an , 

vasospastic perioheral arterial disease, but this also may in the later stages be comp 
cated by thrombosis. . , ,, 

(2) Acute obstruction to the vessel lumen by embolism. Systemic emboJi '^su j 
arise from the valves of the left side of the heart or from mural thrombi in aun 
or ventricle or from thrombosis over atheromatous areas of the larger artenes. _ 

Peripher^ vascular disease of all kinds leads to ischzemic manifestations in 
limbs, the chief of these being muscle pain and gangrene. ^ , 

Methods op Investigation. — Since peripheral vascular disease is most c 
monly due to generalised arterial degeneration a complete examination of the ^ , 
vascular s^tem is essential in all cases. Tltis involves eramination of the penp 
arteries of the upper and lower limbs, retinoscopy, examination of the 
blood pressure. Electrocardiographic investigation and radiography ^ - 

and aorta should be carried out, and the urine should be tested for sugar and albu 
The Wassermann reaction must be tested in all patients with indolent 
the limbs. Radiographic examination of the affected parts for arterial 
is of value in distin^ishing arterial degeneration from inflammation. In all ^ 
of deep ulceration, radiography of the underlying bones and joints is essential tor \ 
detection of osteomyelitis or destructive arthritis. - .f 

Local examination of an affected limb should be directed first to the coiou 
the skin, which is determined by the tilling of the sub-papillary venous plexus ^ 

the proportion of reduced haimoglobin in the blood. Pallor is usually due to , 

occlusion or vasoconstriction, cyanosis to slowing of the blood flow, redness to cap 
lary dilatation, which may be persistent or may be transient if due to 
or reactive hypersemia. Engorgement of the supcrticial veins should be 
Inspection wdi also reveal the presence of oedema which may be inflammatory or 
indicate venous obstruction. Oedema is sometimes present in the chronic 
limb, especially where there is under-nutntion of the tissues and muscular 
due to disuse. Trophic lesions should be observed m their general extent ana i 
the presence of sinuses indicating involvement of deep tissues. Associated eczeaw 
or fungus infections between the toes should be noted. The skin temperature , 
regulated by rate of blood flow and the comparison should be made of nonnal an 
abnormal limbs. Lowering of skin temperature indicates arterial occlusion or v^ 
constriction, while increase is usually due to inflammation. Pulsation should be , 
for in all the mam artrnes of the Jimb, e.g. in the }owec hmb the femora), 
posterior tibial and dorsalis pedis artenes, the two sides being compared. If ^ 
is a marked difference xn pulsation the blood pressure shoula be compared on tc 
two sides. . e 

Special investigations may be earned out to determine the extent and seventy^ 
the vascular occlusion. A simple test is to elevate the lower hmb and then measure u 
time taken for the circulation to return to the toes after hanging the leg doivnuaf^ 
In the normal limb, provided it is warm, this should take a lew seconds, but 
^-ascular occlusion it may be increased to half a minute or longer. The amplitude 
pulsaUon at different points in the mam artenes may be measured by the recordiu» 
osciiiograph. In skilled hands this may indicate the site of vascular ofastructi° ’ 
which is of special value when the level of amputation is being considered. “‘.j 
ment of skin temperature can be used to determine whether uchiemia can be 
by sympathetic %'asodilatation. In the reflex vasodilatation test the patient is 
V in a hot chamber with the affected limbs outside. Alternatively reflex vasodilat^^®^ 
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may be produced by putting the arms in hot mter (when the skin tempemture of the 
feet is to be tested) until general vasodilatation and sweating occurs. With the room 
temperature about 20* C. reflex vasodilatation should produce in the normal a rise 
in skin temperature over the hand or foot to at least 30“ C. SympaAetic release may 
also be obtained by spinal anassthesia and tWs method is preferable if sympathectomy 
is being considered as a form of treatment. In all these investigations, if only one 
limb is affected, the sound limb should be used as a control. 

Angiography is a valuable method of investigation. If arterial grafting is contem- 
plated it is essential both for diagnosis and for assessment of the results of treatment. 
Angiography -will indicate not only the site and extent of vascular occlusion, but vriU 
^ve some information as to the degree of collateral circulation. Satisfactory arterio- 
grams of the limb vessels can be obtained by injection into the femoral artery of 
SO per cent, diodone. 


PERIPHERAL ARTERIOSCLEROSIS 

Etiology and Pathology. — The all important pathological lesion in peripheral 
arteriosclerosis is atheroma. The commonest predisposing factors are old age, high 
blood pressure and diabetes; in other conditions ^aracterised by a raised blood 
cholesterol, t.g. m^ffidema, atheromatous degeneration may be particularly severe. 
Atheroma starts with the deposition of doubly refracting lipoid in the deep layers 
of the intima ; cellular infiltration and fibrosis follow, and a raised nodule is produced 
in the vessel wall. Cholesterin cr^’stals are formed and calcification usually occurs. 
The lesion is common in areas of strain, parricularly at points of bifurcation or of 
origin of branches of the aorta. Ulceration may occur in atheromatous areas and 
localised thrombosis may complete the arterial occlusion. Medial degeneration 
(Mdnekeberg's degeneration) is a much rarer form, which leads to ring-Hke cdcifica- 
tion of the media and this may be recognised radiologically. It occurs in elderly 
patients and atheroma Is almost always present. Arterial degeneration is most common 
m the lower limbs and the popliteal arte^ is the site of election. Occasionally arterio- 
sclerosis in the arteries of the upper limb produces ischsmic pain, numbness and 
blanching of the digits. 

Symptoms. — Peripheral arteriosclerosis is five times as common in men as in 
women. The two cardinal manifestations are pain and ischemic necrosis of the 
tissues. The usual type of pain is intermittent claudication (angina cruris). This 
consists of cramp-like pain in the calf, produced usually by a constant amount of 
exercise, and relieved promptly by rest This distribution of pain is due to popliteal 
artery occlusion. Less frequently the obstruction is in the femoral or common iliac 
artery and claudicaUon, prin may then occur in the thigh or gluteal region. Claudica- 
tion may first affect one side and later, as improvement occurs tvith the development 
of collateral circulation, the other limb may in turn be affected. As the disease pro- 
grebes effort pain is characteristically brought on by diminishing amounts of exercise, 
until the patient may be unable to walk more than 10 or 20 yards. Rest pain is a 
continuous type of pain whicli afiFects the distal portions of the feet or toes. It usually 
comes on at mght when the patient gets warm in bed, and relief may only be obtained 
by hanging the foot downwards out of bed. Rest pain is very often resistant to all 
forms of drug irratmcnt and may be so incaparitating that amputation is necessary. 
The ischxmic lesion is in general very se\’crc in these cases and gangrene is a common 
sequel. Rest pain may also be produced by inflammatory changes associated with 
gangrene, especially if there is considerable <£dema or deep necrosis with involv'cment 
of bone or joints. 

Gangrene due to arteriosclerotic oeduston is common in the low’cr limb but rare 
in tlie upper. It may involve one or more toes, or the distal part of the foot according 
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to the particular arterial branch which is obstructed. Trauma is a frequent pK 
cipitating factor, bruising of the foot leading to oedema and thereby deprc^ing 
loc^ circulation to a point below which effective nutrition cannot be maintained, 
other cases gangrene may appear or extend suddenly in a manner which 
either embolism or acute extension of a thrombotic lesion. Gangrene may also o 
over pressure points, especially the ball of the heel and the malleoli. Trophic . 
tion may be observed in the absence of massive tissue necrosis. This may take 
form of ulceration around the nails or between the toes and the condition 
aggravated by fungus infection or an eczematous eruption. All fonns of .l- 
tend to aggravate ischsemia by producing cedema, but the introduction of w 
therapy has made it possible to combat moist, spreading gangrene with satisia ^ 
delimitation of the lesion. Vascular spasm is sometimes a promirient 
peripheral arteriosclerosis and the appearances may resemble Raynaud’s 
due to other causes. Sometimes individual digits arc affected (so-called 
fingers ”) particularly after exposure to cold. The combination of artenal degen^ ^ 
tion with secondary vasoconstriction may lead to synunetrical peripheral gangre 
the fingers or toes. ^ . 

The physical signs which may be present in obliterative endarteritis wve 
discussed under methods of investigation. Pallor or cyanosis of the skin wul cep 
on the degree of arterial occlusion- Skin temperature is lower on the j j 

unless inflammation is present. The femoral pulses will usually be diroJ^“® j 
amplitude and the posterior tibial and dorsalis pedis pulses are frequently absen 
should be noted, however, that dorsalis pedis pulsation is absent in about P* 
of iiormal young adults. Popliteal pulsation U sometimes difficult to feel m o® ^ 
subjects and this sign is equivocal unless there is a definite difference httwte 
two sides. . 

Diagnosis. — The diagnosis of obliterative arteriosclerosis is indicat^ 
of the patient, generalised signs of arterial degeneration and evidence of prcdis^ 
factors such as hypertension or diabetes. The radiological demonstration of 
tion is a conclusive sign of arterial degeneration. Difficulty arises over the occasi ^ 
young patient in whom localised atheroma produces obliteration of a large a^v 
one of the limbs. The differentiation from thrombo-angiitis in these cases is 
the absence of recurrent episodes and of associated venous thrombosis are the ino 
important diagnostic points in favour of arteriosclerosis. 

Course and Prognosis.— Peripheral arteriosclerosis produces a 
usually progressive obliteration of the arteries. After an initial attack of 
daudication or gangrene, considerable improvement may occur over a long . 
of time with establishment of collateral drculation. The treatment of Infection wj 
antibiotics, with subsidence of cedema, frequently leads to considerable healing a? 
makes local surgery a practical measure. It is common for both lower limbs to 
involved m sequence although, of course, intermittent claudication occurs only 
the more affected hmb. The indlvidiul prognosb b frequently determined oy. 
consequences of arterial degeneration elsewhere in the body. Tbus relief of 
ctuns IS sometimes followed by the onset of angina pectom as the patient rctui«» 
to normal activity. ^ 

TrMtmenL— The meat essential treatment in patients with peripheral 
selerosts « P™PW™.- Jl-' foot shneld be kept Sean and tvarSt and at aU e« j 
tra^a sheuld be avoided Thtts special shoes should be fitted if nee^T " 
warn, woollen s^ should be wont. Btposum to cold and wet should U ^ 
fully avotded.^ TOen vascular oedusien gives rise to definite isehtemic 
complete r^t in bed is neeessaty, extremes of heat or cold should not be P'^'Tc 
to the aflettcd pm and bed socks should be worn. The treatment depends o” J", 
nature of Ae disorder. Imeimittent claudication may eradually improve with 
passage of tune as eollatcral circulation develops. This t?ay be tipedited by th' 
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of intermittent venous occlusion, but only if treatment is continued over a long 
period. Sympathectomy is of uncertain value, some cases being improved, many 
obtaining no relief. The skin temperature response to sympathetic release gives no 
reliable indication, of the increase in muscle blo^ flow and relief of symptoms which 
may be expected after sympathectomy. In selected cases severe clauaication may 
be successfully treated by section of the tendo achillis. Vasodilator drugs are of little 
value. 

Rest pain is treated by putting the patient to bed and giving analgesic drugs. 
Intermittent venous occlusion may be tried ; occasionally this kind of pain, particu- 
larly if of sudden onset, may gradually improve \vith the development of collateral 
circulation. In intractable cases, however, amputation may be necessary. 

Gangrene is now treated conservatively in the majority of cases. Rest in bed 
and use of antibiotics quickly lead to the subsidence of inflammation and demarca- 
tion of the area of gangrene. Necrotic tissue may then be removed and healing 
accelerated by means of pinch grafting. Where gangrene is superficial and when 
considerable improvement in the skin circulation follows reflex vasodilatation, 
sympathectomy may be the most effective treatment particularly when secondary 
vasoconstriction is a prominent feature. In resistant cases, particularly in elderly 
subjects with generalised arteriosclerosis or diabetes, mid-thigh amputation may be 
the only effective form of treatment. Recent developments in the cold preservation 
of human tissues have made arterial grafting a practicable form of therapy in arterial 
disease. This is obviously most successful where a local lesion occurs in an othervi’ise 
healthy vessel, e.g. traumatic arterial occlusion or localised degeneration. 


THROMBO-ANGIITIS OBLITERANS 

Synonym. — Buerger’s Disease. 

Definition. — A disease characterised by acute inflammation with thrombosis 
affecting both arteries and veins, 

2Etiology.-“The disease has been recorded in all countries and races. The cause 
is unknown. It affects men almost exclusively and 99 per cent, of cases are smokers, 
most of them heavy smokers. Attempts to demonstrate an infective cause or an 
alle^ to nicotine have been inconclusive. The association of non-specific inflam- 
mation of arteries and veins suggest a relationship to periarteritis nodosa and the 
other collagen diseases. Some patients develop viscem vascular lesions and the 
relationship to the collagen disoraers is eien more marked in these cases. 

Pathology. — ^Any vessel may be affected, but the medium-sized arteries and veins 
of the lower limbs are most commonly involved. It is likely that the earliest change 
is a proliferation of the intima and infiltration with small round cells. When throm- 
bosis has occurred there is a marked intimal proliferation rvith a few foci of lympho- 
cytes. The other coats show the usual changes associated with thrombosis, fibroblastic 
response in the media and capillary dilatation with fibroplasia in the adventitia. As 
the lesion ages, fibrosis occurs in the thrombus and recanalisation follou-s. Char- 
acteristi»lly only a short length of the vessel is affected and lesions in all stages, with 
intervening normal areas, may be found. 

Symptoms. — These depend on the vessel involved. The most usual sjTnptom is 
intermittent claudication, but patients may present with superficial venous throm- 
boses, Ra>Tiaud*s phenomenon, gangrene of the extremities or a risceral catastrophe. 
Venous thrombosis commonly affects the lower Hmb and characteristically produces 
cpi^dic attacks of localised, superficial, painful swelling, particularly in the calf. 
Peripheral gangrene may affect the toes, or a larger part of the extremity if a main 
artery is obliterated. Pain in the feet at night is not uncommon, and is character- 
istically cased by hanging the leg downwaim out of the bed, or by walking about. 
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Parasthesiffi may occur Ischemic pain in the arms is rare but may be 
to prevent the patient from following his usual employment Cardiac inlarcuo 
cerebral thrombosis may occur 

The physical signs depend on the site and age of the lesions When a^m a ^ 
to a limb IS involved the skin beyond the lesion is cold and the penphe^ p 
absent If ischasmia is induced by elevaUng the limb for some mmutw me 
of the circulation to the skin on lowenng the limb is delayed ^Vhen 
appear it is usually more intense than on the normal side due to . i 

Occasionally in bilateral disease the skin of the calf is warmer and the leg 
flow IS increased on the symptomatically more affected side rtirial 

Diagnosis — ^The disease must be distinguished from other causM ot a 
occlusion mcluding generalised atheromatous disease and isolated arterial 
as idiopathic thrombosis of the popliteal artery The finding of 
arterial disease with or without gangrene in a male under 50 strongly 
angutis obliterans The assoaation of arterial disease with superficial 
due to venous thrombosis is diagnostic Radiological demonstrations of cai 
vascular lesions is strong evidence against Buerger s disease as is the finding 
raised blood cholesterol Lesions restricted to the upper limbs should ^ 
possibihw of some anatoimcal abnormality causing compression of the .yj 
artery In an early case diagnosis may be impossible unm further scattered ve 
or arterial lesions appear 

Course and Prognosis — The course of the disease is episodic with 
attacks of venous thrombosis intermittent claudication or gangrene involving 
sites m succession The outcome is unpredictable Cardiac infarction may » 
sudden death early m the disease or the condition may progress steadily over m 
years with recurrent episodes of thrombosis Although there may be conside . 
improvement between attacks due to partial restoration of the circulation some 
disability is usual In many cases the disease becomes inactive after a success 
of attacks % jojt 

Treatment, — ^The mam disablement results from arterial obstruction 
of the patients are young adults whose tissues withstand the effects of ischemia 
and much can be done to avert the loss of a limb The blotied lengths of 
usually recanalise and in time a good collateral arculation will form 
therefore is chiefly directed to mitigating the effects of ischanua until the 
recovers In acute lesions of the h^ds or feet the local temperature should be V 
low by essposure to cool air This reduces the metabolic rate and so the neeo 
oxygen The arculation may be greatly improved by sympatholytic drugs o 
sympathetic block If gangrene occurs treatment should be confined to local 
and pinch grafting under suitable antibiotic cover When the mam disorder is 
ischffimia the most useful measures are rest and a cool environment 
block has little effect on the orculation through muscle and is of little value tf' 
cases Once the acute stage is past it may be possible to improve the arculatio 
the production of reactive hyTcramia which stimulates the development 
collateral arculation For this purpose Buerger s exerases intermittent veu 
occlusion or the Pavex boot may be employed 


RAYNAUD S PHENOMENON 

Definition —Intermittent pallor or cyanosis of the extremities brought oa hf 
cold with return of skm colour to normal betw'cen attacks , m 

Etiology —Very great changes m the cal bre of the digital vessels ^ 
normal subjects in response to variations m temperature The resulung 
blood flow are greatest m the finger tips (where the blood flow may be a hundred tu" 
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Raynaud’s phenomenon 

greater in the hot finger than in the cold) and diminish progressively towards the 
wrist. Ra^maud’s phenomenon is the result of a temporary, complete occlusion of 
the digital arteries due to an excessive vasoconstrictor response to cold. It may 
occur in vessels partially obstructed by atheroma or emboli, in scleroderma when 
the tissue pressure is greatly raised, in the hands of workmen using vibrating tools 
and it may follow local injury. Syphilitic endarteritis has been recorded as a 
cause. 

Young women frequently suffer from Raynaud’s phenomenon. The explanation 
in these patients was shown by Lews to be an excessive reaction to cold in other- 
wise normal vessels. The term Raynaud’s disease is usually reserved for this type 
of digital asphyida, which is five to ten times commoner in women than in men. 
In his original description Raynaud included cases of symmetrical gangrene which 
would now be attributed to organic \’ascular occlusion or scleroderma. 

Symptoms. — Attacks may be brought on by any stimuli which cause digital 
vasoconstriction. These include handling cold objects, the heat conservation response 
to a cold environment, sudden fright or emotional tension. In those who work with 
vibrating tools the attacks are usually brought on by cold but may occur in a warm 
environment, for example, while in bed. In these patients there are usually signs of 
sensory loss. In RajTiaud’s disease the tips of the fingers may be first affected ; in 
scleroderma the phenomenon is often linuted to the digits most affected by the collagen 
disorder. 

The colour of the fingers during an attack depends upon the state of venous tone. 
Commonly it is a pale bluish white, often white with small blue patches. In a pro- 
longed and severe attack the fingers become waxen and shiny. If the spasm relaxes 
momentarily and the venules fill, the fin^rs may be deeply cyanosed. In this stage 
the fingers feel dead and often tingle. If cut, they do not bleed, or onljr a little dark 
blood oozes out. 

i^ter a period, which may be from a few minutes to 20 minutes or more, the 
arteries relax and the circulation returns. Pinkish patches begin to appear at the 
base of tlie finger, and whole digits become cyanosed. Finally the skin changes to a 
bright red (reactive hypencmia) and panesthesis are felt. There may be an un- 
pleasant, numb, aching sensation. 

Diagnosis. — Raynaud’s phenomenon should be distinguished from chilblains, 
acrocyanosis, erytliromelalgia and from the numbness and tingling sometimes found 
in erj'throcj'anosis. Diagnosis is certain if immersion of the hands in cold u’ater pro- 
vokes an attack, fire water is warmed the characteristic changes associated with 

returning circulation are seen. The localisation to the fingers is characteristic. In 
early sderoderma Raynaud’s phenomenon may be the most prominent feature of the 
disease. Nevertheless clraracteristic skin changes are, as a rule, present at this stage, 
and affect parts of the body other than the fingers. In Raynaud’s disease sclerotic 
chang^ are usually confined to the fingers and develop only after many years of 
intermittent digital asphyida. 

Prognosis.— In Raynaud’s phenomenon secondary to organic arterial disease the 
prognosis depends upon the cause. ‘When there b partial obstruction in the digital 
arteries, for example due to embolbm secondarj' to brachial artery compression, 
relief of the latter %YilI arrest the condition, but improvement b unlikely. In tool 
workers the attacks do not occur during work and a change of occupation does not 
usually prevent attacks; indeed the condifion may progress, Raynaud described 
remissions in young women during pregnao^. In mese patients the disease may 
remit spontaneously for many years, to return at the menopause in a milder form. 
After sever<d jears of severe Raynaud’s attacks the fingers become thickened and the 
sUn atrophic, a condition termed acrosclerosb. Superfidal ulceration of the finger 
tips is sometimes seen but extensWe gangrene of the digits rarely if ever 
occurs. 
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Treatment. — Protection against exposure of the hands to cold should be provided 
by gloves or mittens, and the general vasoconstrictor response to a cold enviromne 
prevented by warm clothing. Where occupation or the severity of the 
these measures ineffective oral tolaaoline hydrochloride (Priscol) may be tned. . 
medical treatment fails in Raynaud’s disease, cervical sympathectomy w of 
value. It prevents reflex vasoconstriction, and keeps the hand warm. Marked l 
cooling, however, wU still provoke attacks. Relapse after sympathectomy is 
associated with return of vasomotor activity. The operation may be repeated m 
good results. ^ ^ . . j. 

Superficial ulcers heal slowly and careful treatment with suitable antibiotics 
necessary. Sympathectomy may produce dramatic improvement of these trop 
lesions, but treatment with vasodilator drugs is often disappomting. 


ERYTHROMELALGIA 

Definition. — Pain, heat and redness of the extremities due to exMSsive dilatabon 
of the sldn vessels in response to heat, the functional disorder is the revers 
Raynaud’s phenomenon. -ijjjg 

Symptoms. — ^The disease may occur at any age but is commonest after 
life. There may be no obvious predisposing factor or the condition may be 
to organic nervous disease such as spastic paralysis, or to polycythamia vera. 
hands or feet, or both, may be affected and the symptoms usually come on 
the padent gets warm in bed or after exercise. The pain is a distressing! 
sensation which may last several hours and rebcf is only obtained by leaving tn , 
exposed to the cold air. On examination the skin of the affected parts is red ano • 
there may be swelling of the extremities due to vasodilatation. . 

Diagnosis. — ^The condition is to be distinguished from other forms ® »ri,is 
redness of the extremities, so-called erythralgia, in which the skin is coW* 
occurs, for example, in arteriosclerotic vascular occlusion and thrombo-anP. 
Relief of symptoms by cooling and elevation of the limb is diagnostic. The possi 
of some primary cause such as polycythaemia should be investigated. ^ ff^cted 

Treatment. — In an attack the pain is relieved by raising and cooling th® 
part. Aspirin often produces considerable benefit. The condition is of 


leads to no senous complication, hence prophylactic measures arc t 
treatment. Hot environments, over-warm clothing, excessive walking or 
and anything else which provokes vasodilatation must be avoided. 


stafldmg 


ERYTHROCYANOSIS 

Erythrocyanosis cninim puellarum frigida is the full name of this wer 

is a recurrent state of capillary stasis occurring in young girls, affecting 
limbs, and provoked by exposure to cold. The skm is blue in patches, hoo 
cold and there is usually irdcma of the ankles. Chilblains are a common 
and ulccniUon may develop. In fact this condition is not separable from 
pernio. At first attacks occur only in cold weather but later the discolorati'Ji’ 

swelling become permanent. The ulcers are painful and take several weeks to R 

leaving behind a brown pigmentation. . 

Treatment.— Exposure to cold must be rmnimlscd and in severe cases 
be worth while to move to a wanner district. Warm clothing, especially 
^kings, should be worn in cold weather. Exercises and massage may be bene° 
Sympathectomy is not an appropriate form of treatment. 
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ACROCYANOSIS 

Definition.— Persistent cyanosis of the hands, usually in women, without evidence 
of organic arterial disease. 

Etiology. — ^The condition is persistent, but is worse in cold weather. The 
lesion is due to dilatation of the small vessels of tlie skin, but there is no venous 
obstruction ; hence it has been suggested that the jirimary fault is increased arteriolar 
constriction with secondary dilatation of capillaries and venules. There may be 
a familial incidence. 

Symptoms. — The disease is almost entirely confined to women. The fingers 
are noticed to be cold and blue especially in cold wcrtlher. There may be swelling 
and tenderness but no trophic disturbances occur. 

Diagnosis. — The condition is distinguished from eiythtomelalgia by the cold- 
ness of the skin and the fact that pain is inconspicuous. Raynaud’s disease differs 
in the sequence of events during attacks, particularly the pallor due to digital asphyxia. 
The cyanosis of obliterative arterial disease commonly affects the feet, and the under- 
lying obstructive lesion usually produces other more prominent s^Tnptoms or signs. 

Treatment. — ^The condition is benign and the only necessary treatment is pro- 
tection from the cold. 


ARTERIAL EMBOLISM AND THROMBOSIS 

Blockage of a systemic artery by an embolus is not usually attributable to primary 
arterird disease, but Is due to detachment of a portion of clot from a thrombus in the 
heart or a large atheromatous vessel or of vegetations from the heart valves in sub- 
acute bacterial endocarditis. In pulmonary embolism ^p. 852) the clot is derived 
from a tlirombus in one of the veins of the lower extremity or from the right auricle 
or right ventricle (mural thrombosis). Very rarely a portion of clot from the right 
side of the heart may pass to the left side through a septal defect and may cause 
so-called “ paradoxical embolism ” in a systemic artery. 

The common sites for systemic embolism are the cerebral arteries, especially the 
middle cerebral (p. 1445), the arteries of the limbs, especially the femoral, and the 
mesenteric arteries (p. 653). Infarction of the spleen, kidney and retina also occurs. 

Femoral embolim is typical of obstruction to the main artery of a limb. The 
embolus may be_ detached from the left auricle in a patient with rheumatic carditis 
after the institution of quinldine therapy for auricular fibrillation or during the stress 
of labour. Embolism is still an occasional feature of resistant or untreated bacterial 
endooirditis. In elderly subjects the embolus iMy be derived from a ventricular 
mural thrombus secondary to cardiac infarction or chronic heart failure, or from 
thrombosis in an atheromatous or syphilitic aorta. The onset is usually sudden with 
acute pain in the limb which rapidly becomes numb, cold and useless. Occasionally 
the signs^ of obstruction develop gradually over several hours without much pain. 
On examination the limb is pale and pulsation is absent below the level of obstruc- 
tion. Sensation may be lost in a few hours, but hypenesthesia develops later. If 
the embolus is not removed gangrene is likely to occur, its extent depending on the 
age of the patient and the amount of collateral circulation. There is considerable 
evidence that arterial spasm is induced by embolism and this may be largely re- 
sponsible for the initial ischasmic S}'Tnptoms. Relaxation of spasm may be the reason 
for the gradual improvement which is commonly seen dunng the first 12 hours, 
cither spontaneously or after treatment by intermittent hypenemia. 

Diagnosis. — ^The onset of pain in the 1^ in a patient wth cardio-vascular disease 
should lead to careful examination of the limb for venous thrombosis or arterial 
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occlusion. The distinction is easy since oedema is prominent in venous tiiromhosis, 
the limb is warm and arterial pulsation can usually be felt Differential diagnosis 
bct^^een arterial thrombosis and embolism depends on the primary disorder. ^ Arteno- 
sclerosis is the common cause of thrombosis and there will usually be evidence oi 
this process elsewhere. Moreover, the popliteal artery is the common she of 
bosis in the lower limb. The symptoms of obstruction are usuallj] less acute and 
severe after thrombosis than after embolism, since previous incomplete arterial 
narrowing will have produced some degree of aillateral circulation. ^ . 

Course and Prognosis, — Most patients may be eiqiected to recover with 
treatment alone; with prompt resort to surgery where necessary gangrene shoul 
rarely occur. The prognosis depends very considerably on the age and genera 
condition of the patient. Since severe cardio-vascular disease is usually present 
active treatment may be impracticable or death may supervene from other <auses._ 

Treatment. — The patient is nursed in a %varra room to encourage vasodUatatioo 
The limb should be kept warm, but not overheated, and great care must be ^ 
to avoid bums from hot-water bottles. The leg should be lowered by blocking tb 
head of the bed. Analgesics are given as required and an attempt may be nia*^®. 
produce vasodilatation oy injection of papaverine hydrochloride gr. J intravenous y- 
The circulation may be improved by an altcmatinc positive and negative 
machine (Pavex) or if the obstruction is low enough, by intermittent venous occlusio 
Antjooa^lant therapy should be given at once, a suitable regime being aO 
heparin intravenously every 4 hours and a coumann derivative by mouth, the dosag 
being regulated by the prothrombin time. If improvement in the circulation t^ 
place, this treatment is continued for a week. Should no xmprooement he ^ 

3 or 4 hiun, embolectomy must be undertaken if the patient is in a fit stage to uno«^^ 
operation. Although embolectomy has been successfully performed up to 2+ ho ^ 
after arterial occlusion, if the patient is seen soon after the onset, operation sbou* 
not be delayed bej'ond 12 hours. 

Arterial ihromhotis is usually a complication of artenosclerosU or thrombo-anpi^ 
obliterans. The femoral, popliteal or posterior tibial arteries may be^ 
the low^cr hmb, or the subclavian, axillary, brachial or radial artenes in the 
Umb. The symptoms and signs resemble those produced by embolism but “I'Ll 
is usually more gradual and gangrene is less common and less extenshe. ‘ - 
treatment as desenbed for arterial embolism should be earned out. Since underlj^ 
arterial disease is usually present, operative interference is not advisable if the diagnosis 
is unequivocal. 
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VENOUS THROMBOSIS (THROMBOPHLEBITIS) 

Non-suppurative (Simple) Thrombophlebitis.— Etiology.— Simple thrombo- 
phlebitis is a not infrequent complication of a variety of conditions which lead to 
venous stasis. The usual predisposing causes are chronic congestive failure, im- 
mobilisation after abdominal operations and childbirth. Thrombophlebitis compli- 
cates I to 1 per cent, of labours. Hysterectomy and other pelvic operations, hernio- 
rrhaphy, gastrectomy, cholecystectomy and splenectomy are the common operations 
followed by thrombophlebitis. The veins or the calf, the femoral vein or the long 
saphenous vein are most frequently involved, in that order. It has been assumed 
that venous stasis due to relative immobilisation is the primary cause of the throm- 
bosis. This is almost certainly not the whole explanation. Other factors such as 
associated infection, or changes in blood coagulability due to the primary disease or 
to operative trauma are probably involved, but the exact mechanism is still obscure. 

Thrombophlebitis occurs in other conditions where venous stasis is not a prom- 
inent feature. It may complicate polycythemia, leukemia or carcinomatosis. It 
may develop in any severe infection, especially typhoid fever. Finally, venous throm- 
bosis is frequently encountered in otherwise healthy subjects who present no evidence 
of any predisposmg factor. In such patients recurrent attacks may occur (thrombo- 
phlebitis migrans) and this condition may be so extensive as to produce chronic 
invalidism. 

Pathology. — 'Venous thrombosis rapidly leads to inflammation of the vein. As 
a result of invasion by fibroblasts the clot becomes adherent to the vessel wall. The 
head of the thrombus is composed of leucocytes and fibrin (white thrombus) but the 
tail is lamellated due to layering of red and white dot. The tail itself becomes firmly 
adherent in a few hours and detachment to produ<% embolism rarely occurs after this 
interval anfi certainly not after 3 days. Canalisation in the organised thrombus 
results in partial restoration of blood flow. 

Symptoms. — ^The characteristic picture Is seen in so-called femoral thrombosis, 
in which the obstruction usually involves both external iliac and femoral veins. The 
whole limb becomes sivollen ; pain is variable and not usually conspicuous. There 
is congestion of superficial veins and frequently the thrombosed vein may be palpated 
as a tender, hard cord. Fever, malaise and tachycardia may be present at the onset. 
Thrombophlebitis secondary to abdominal operation usually starts in the deep veins 
of the calf and is obsen'ed betn*een the fourth and fourteenth post-operative days in 
most cases. Local tenderness may be the only sign, although the circumference of 
the calf may be increased due to o:dema. Passive dorsiflexion of the foot may elicit 
pain in the absence of other signs. 

^troinbosis of the axillary or subclavian vein produces similar changes in the upper 
imb. 

Thrombosis of the inferior vena cava may occur under the same conditions as peri- 
iheral vein thrombosis. Special causes are the pressure of abdominal masses such as 
iver abscess, ascites or retroperitoneal tumours, or thrombophlebitis migrans extend- 
ng from the femoral veins. Swelling of both legs may be present due to associated 
iliac or femoral thrombosis. Distension of the venous collaterals over the louer 
abdomen dc\*elops later. 

Diagnosis. — ^The early diagnosis of thrombosis of the calf a eins after operation, 
described above, is particularly important. In cases without obvious precipitating 
cause full investigation is essential to rule out any underlying lesion, such as pelvic 
carcinoma involving the iliac \rins or abdominal neoplasms compressing the inferior 
vena cava. 

^ Coi^e and Prognosis. — In the uncomplicated case cedema, pain and constitu- 
tional signs subside in 2 to 3 weeks and recovery is complete. Pulmonarj’ embolism 
is the roost serious complication of thrombophlebitis (p. 852). Chronic vertous 
wstniction may follow femoral or axillary vdn thrombosis, the <tiuef manifestations 
being persistent or recurrent cedema and aching pain in the limb when standing or 
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Beger^^ative ksiom causing arterial {»-«W 

tlon of the media. Atheroma “ "“f™ STrt^ arch and descendm? 

Medial degenerauo. 

is the usual cause of dissecting aneurysm. 


DISSECTING ANEURYSM OF THE AORTA ^ 

Incidence.-Dissecting aneuyam “ “Tried 1^00 five tim® 

The subjects are almost always elderly and the incidence is rep 
as high in men as in women. _ . ; j Aeaeneration of the 

iEtiology and Pathology.— The primary f.f = “ “““‘f jiJectingancuiyso. 

media. Atheroma is invariably present but is not lUclf a rause o^ ^ 

The dissection occurs down the centre of the medial “ > ® commo”'? 

beuveen the Dvo layers. The tear usually starm in aneur,s® 

in the descending thoracic or abdominal aorta. By P . j arteries en r®" 
may reach the bifurcation of the aorta occludmg “P' ^iTm and sadden 
Extension towards the heart may lead to ™P “'' '"‘“,*'^1 [^ues is less column^ 
death. External rupture into the mediastinal or cries are involved and 

Very rarely the dissection may be arrested •wfonn W , Sees, however, death 

over a period of years there may be recurrent attacks. In most cases, i 

“■“syrTpSm^etmmonpresenUngsymptomrtagonUi 

che./Tr'^bS iogether with sho'ck. The pain is ff^K pafn i" ^ 

as the dissection spreads. Obstmeuon of the renal vessels psj 
loins and anuria. Occlusion of one nolliP>.'^ 

numbness or coldness of the affeaed extremity. The patient “ 5"'/syptrtennnn 
the pulse rapid and small, but the blood pressure 15 oh'" cSiiea 1"? 

being present in many cases. Invdvcment of the caroud ebstrueon^ 

produce paralyses, or the limbs rnay be pulseless and ““ due to ^eri I „„ 

There may be some degree of improvement for a fciv hours, after t n 
into the pericardium may lead to a sudden attack of pam m the cn ^ 

*”^^Diycnosl 9 .— The condition is most commonly mistaken for roronaiy 

or an acute abdonunal emergency such as perforation of a peptic ulcen 

can only be made with certainty if signs of occlusion of expected 

femoral, spinal or carotid can be detected. More often the diagnosis 

in life but is only confirmed post mortem. There is no effective treaunc 

COLLAGEN DISEASES 

The term collagen disease was first used by Klemperer in 1942 to Tbi* 

of disorders which had m common a general disturbance of connective o 
involved in particular the extracellular components of connective ' jic 

fibres and so-called ground substance. Included in this group arc geccf^ 

rheumatoid arthnus, polyarteritis nodosa, disseminated lupus erythematos , 6 
iscd scleroderma and deniiatom>ositis. These conditions all show esc^‘'r 

dunces in connective tissue including Cbnnoid degeneration of c* 

dcposiuon of collagen, increase and alteration in ground substance, 
eonnecuve tissue with or wltliout dcgcncraUve change and inflammatory cc 
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Uon The conditions are distinguished pathologically by the degree and distnbution 
of these particular changes 

Cluucally as ^^ell as histologically tliese dise^es have much in common and there 
are many cases which cannot be allocated to one or the other, but form a transitional 
picture between the vanous disorders The pathogenesis m most instances is not 
clear, although there is evidence in some of the diseases of an allergic reaction to 
bacterial antigen This is the case in polyarteritis nodosa In disseminated lupus, 
endence of abnormal antibodies in the circulation and hyperglobinsemia also suggest 
some abnormal antigen antibody reaction Polyarteritis nodosa, temporal arteritis, 
disseminated lupus, scleroderma and dermatomyositis are discussed here Rheumatic 
fever and rheumatoid arthritis are dealt with elsewhere 


POLYARTERITIS NODOSA 
Synonym — ^Penarteritis Nodosa 

Definition — A disease in which widespread acute necrosis occurs m the arteries 
leading to a vanety of functional disturbances mvoKing the nervous system, heart, 
kidneys, lungs, blood and abdonunal viscera 

Incidence — The condition may occur at any age, though the maximum inadence 
IS between 20 and 30 years Males are affected three times as often as females 
ABtiolo^ and Pathology — ^The condition may be regarded as an allergic or 
hypersensiuvity reaction to a bacterial antigen In a considerable proportion of cases 
bnctenal infection, particularly due to streptococci, precedes the onset of the disease 
hiore recently polyarteritis nodosa has resulted from hypersensitivity to drugs 
(sulphonamides) and foreign proteins The arterial lesions consist of necrosis with 
inflammatory reaction mvolving all coats of the arteries (pan arteritis) There is 
great swelling m the intima , necrosis of the media may lead to aneurysm formation 
and even rupture Intense inflammatory reaction of the adventitia (penartentisl 
results Obstruction of the lumen by thrombosis is common Medium sized and 
large vessels are charactenstically affected, but arteriolar lesions may appear, especially 
in the vasccra The vascular lesions arc essentially focal The common sites for 
arterial necrosis are the kidney, abdominal viscera (pancreas, intestines, spleen, liver, 
gall bladder, testis, mesentery), peripheral vessels, coronary arteries, cerebral arteries 
and rarely the pulmonary vessels The disease is episodic, phases of activity being 
followed by periods of quiescence with heabog of the vascular lesions Organisation 
of the inflamed segments results m asymmetnea! intimal thickcnmg (endarteritis) 
with fibrosis m the other arterial coats Pathological changes in the tissues such as 
infarction, hremorrhage and pcnpheral nerve degeneration are the result of vascular 
necrosis or thrombosis There is also severe anaemia and intense pulmonary cedema 
in the terminal stages Diffuse glomerular nephntis may be an assoaated lesion 

Symptoms — 1 he clmical mamfestations arc protean and all systems may be 
involved The following are the common methods of presentation 

(1) 0>nUnued, irregular, uncxplamed fever These paUents present w’ltb malaise, 
loss of weight, progressive anaemia, muscle pains and genera! misery 

(2) Polyncuntis, cither local or symmctncal, may be the mode of onset and 
poljartcnus nodosa should be suspected m unexplained cases of wnst drop or foot 
drop associated with fever and anamua 

(3) The patient may present with haemorrhage, either abdominal due to a ruptured 
ancuiysm cerebral or renal 

(4) Paroij’smal attacks of bronchial asthma with transient non speafic pneumon- 

(5) Occasional!) the mode of onset resembles some other disease , there may be 
pol)'3rtIintis suggestive of rheumatoid arthntis or a tj-pical attack of acute diffuse 
nephritis or the dev clopment of malignant hypertension 
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walking. Chronic venous distension leads to varicosities and varicose uJeeraDoD 
Induration of the limb due to persbtent cedema and recurrent cellulitis may produw 
lymphatic obstruction which p^tly aggravates the swelling and further impairs the 
nutritional state of the tissues. Obesity, varicose veins and inadequate treatment in 
the early stages predispose to chronic venous obstruction. , . . 

Treatment. — Preventive measures arainst post-operative thrombopWeb/W 
elude early ambulation, leg exerdses and massage, avoidance of tight bandages and 
pressure on the calves, and the adequate treatment of dehydration and 
After operadon and in congestive heart failure anticoagulant therapy, as desenbed 
On p. 847, is given at the earliest intimation of venous thrombosis to prev ent extension 
and pulmonary embolism. Ligation of the femoral vein or even of the inferior 
ca\a has been performed as a prophylactic measure against pulmonary^ embolism aiW 
thrombophlebitis has occurea, but these measures have not been justified by the 
results. . . 

In the treatment of femoral thrombosis the patient should be kept at rest m be 
Until all ttdema, tenderness and constitutional signs have subsided. The limb snou| 
he ele\atcd to about 30® on an mdined plane. Hot fomentations may be applied to 
the limb if there is evidence of secondary vasoconstriction. Analgesics arc 
required. After 3 dajs, active mo\*ement3 at all joints are enoourag^. Should tre^ 
be any return of oedema when the patient b allowed up, knee-length elastic stockiflb 
should be fitted ; these are u om during the day and remov ed at night until the t 
circulation returns to nonmal. 

TuROMBopiiLEmns Migrans— TTiis condition has already been 
recurrent form of idiopathic thrombophlebitis. Attacks of venous tbrombosts 
o\er a number of years and the veins of the legs, arms, trunk and the 
ca^a may be inxobed. Chronic venous congestion of the legs may lead to 
varicosities and indolent ulceration. ^ The cause is unknow n and no c^fect^^ e treafo*^. 
is available. In a rapidly progressive case it may be justifiable to give a 
anticoagulant llierapy, but this b only a temporary measure and docs not halt ic 
progress of the disease. 



LYMPHATIC OSSTRHCTION 


929 


Diagnosis. — ^Although pitting cedema is usually present, lymphcedeina has a 
characterisUc solid or brawny consistency due to its chronicity, which leads to pro- 
liferation of connective tissue and inflammatory fibrosis. The age and circumstances 
of onset, rate of development and presence or absence of primary lymphangitis make 
the diagnosis of the cause fairly obvious. 

Prognosis. — ^LjTnphcedema is a chronic disorder which increases gradually or 
by successive atta(^ according to the astiology. Although partial remissions occur 
in the early stages, irreversible changes due to inflammation and connective tissue 
thickening eventually lead to permanent enlargement of the limb. Recurrent attacks 
of cellulitis and ulceration are then liable to aggravate the symptoms still further. 

Treatment. — Attempts should be made to reduce the cedema by elevation of the 
limb and elastic bandaging. A w'ell-fitting elastic stocking may keep the swelling down 
in less severe cases. If lymphangitis, cellulitis and ulceration arc present ever}' 
effort must be made to reduce cedema ; the infection is treated by appropriate anti- 
biotics and local application of a non-adherent (oily) dressing. Hereditary lymph- 
ccdema, if severely disabling, is best treated by superficial lymphangiectomy, the 
ccdcmatous subcaitaneous tissue being removed and the musdes covered with free 
skin grafts. 


ARTERIAL ANEURYSM 

An aneurj’sm is a permanent dilatation of an artery due to destruction of its wall. 
Smce the strength of the arterial wall lies in the muscular or musculo-elastic tissue 
of the medial coat the causes of aneurysm formation are pathological lesions affecting 
the media. ^ These may be congenital, traumatic, inflammatory or degenerative. 

aneup.’jm is almost entirely confin^ to the arteries at the base of the 
biam. The cause is a congenital defect of the media, leading to the formation of a 
berry aneun'sm usually at some point on the cirde of Willis. More than one 
aneurysm may bo pi^ent. Pressure effects due to enlargement of the sac, and rupture, 
leading to in^cerebral or subarachnoid htemorrhage, are responsible for the \'arious 
dinical roanif^tations (p, 1447), The so-called cirsoid aneurysm is a de^•elopmental 
anomaly in w hich greatly dilated arteriovenous communications form a large vascular 
tumour, particularly in the brain. 

Traumatic tweurysm . — ^This results from a penetrating injury, commonly a gun- 
shot wound, w'hich injures a main artery and gives rise to aneurysmal swelling. The 
sac may cormect with the neighbourino' vein, producing a so-called arteriovenous 
aneuri'sm. The main arteries of the limbs, especially the popliteal, are most fre- 
quently affected. A bruit is commonly heard over the sac. If an arteriovenous 
fistula IS large, the pulse may be collapsing and increased cardiac output leads to 
rardiac enlargement. Treatment lies in closing the anastomosis and restoring con- 
tmmty of the artery by local cxdsion or grafting. 

hifiammatory causes . — The common inflammations producing aneurj’sms arc 
sj-phihs, bactenru endocarditis^ and periarteritis nodosa. The last may affect any 
artery, parti^larly the abdominal branches of the aorta, the cerebral and the limo 
Wcncs (p. 931). Sj^phiVitic aneur^’sms are almost entirely confined to the aorta and 
iW large bmndiw (p. 85S). Mycotic ancurj-sms in bacterial endocarditis are due to 
blockage of ^cnes by mfected emboli arising from ^•al^’oIa^ vegetations. The femoral, 
brachial, and cerebral arteries arc particularly affected. Rupture of the last 

causes subarachnoid hamorrhage. Mycotic ancur^'sms are becoming less common 
as a result ot anubiotic therapy but may still arise when the causative organism is 
resistant to antibiotic control. Rupture of a injcotic aneurysm in a limb vessel may 
produce a large intramuscular hematoma, followed by great pain and sir clHng of the 
limb and even gangrene. Surgical release of tension by evacuation of clot may be 
necessary. ^ 

30 
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Signs — Fever, tachycardia, wastiog and ansemia are common to all forais The 
temperature is irregular and moderately raised, but m severe cases may be terj bigh- 
The general attitude of the patient, particularly in the later stages, is one of proCTcairc 
depression and misery Subcutaneous nodules may occasior^ly be discoicred along 
the course of small arteries m the limbs or in the abdominal wall Skm rash« are 
common and indude purpura, urticaru and macular or maculo-papular erythema. 
Joints may show evidence of acute arthritis There may be signs of pulmonary cod 

f ^tion and eedema and there is sometimes a marked dement of bronebospasm- 
lypertension is often absent m the early stages but with the appearance of rc^ 
invoU'ement there is usually a moderate nsc m blood pressure, very occasionan^ 
malignant hypertension develops during the course of the disease Heart failure « 
a frequent late complication , 

Abdominal signs are often vague but may be due to hamorrhage, perforatu^ o 
the gut, or involvement of the gall bladder or appendix by v'ascular lesions 
pheral neuntis may be present as a ‘ mononeuntis multiplex or as symmetric^ 
polyneuritis , cerebral lesions such as thrombosis or rupture of an aneurysm may 
lead to focal paralyses of wide vane^ The kidn^s arc usually mvolved at some 
stage of the disease and albunununa and hxmatuna are common Rapid renal faiwm 
may develop as a result of progressive occlusion of the renal vessels 

Examination of the blood shows polymorphonuclear leucocytosis in 70 per ^ 
of cases and cosinophilia in Jess than one fifth The sedimentation rate is ratf 
Anamia is nearly always present and is often severe , , 

Diagnosis — If a subcutaneous nodule is discovered it should be 
histological cxarmnation , otherwise diagnostic muscle biopsy should be cameo 
as larK a piece of muscle as possible b«ng remoi ed T^ical attenal necro«« 
found in the majonty of cases by this technique The dmercntial diagnosis mo'*® 
a wide vanecy of condiaoos particufar/y other cause of obscure fever, 
malignant hypertension, other forms of polyneuritis cerebro vascular disease ^ 
other collagen disorders Diagnosuc proof depends on the demonstration 
typical acute or chronic pathological changes in the arteries 

Course and Prognosis. — Phases of activity alternate with remissions dur^ 
which the patient may be afebnlc and free from symptoms Occasionally 
occurs spontaneously from a focal attack, e g z vascular lesion lo the 
gall bladder, and after an interval of perhaps a year the symptoms of genertL^ 
polyarteritis appear In the absence of ueatment the majority of patient ^ 
progressive course temimaung in renal failure, hemorrhage, pulmonary eedema 
ccrcbro vascular acadent 

Treatment. — Cortisone or corticotrophin offer the only possible cffccnvc tr^ 
ment. The use of these drum is followed by prompt remission of fever with 
of symptoms and recovery of anamua Renal, cardiac or neuroloeical damag® 
be arrested, but many of tlic results of vascular necrosis are irreversible ^*^10 
may be used conUnuously or may be discontmued dunng remissions and resuffl®“ 
full doses (100 to 300 mg daily by mouth) whenever a relapse occurs The 
outcome of this form of therapy is uncertam but it is apparent that the hormone ^ 
modify Uic disease m the active phases by preventing vascular comphcatioDS, se> ^ 
life may undoubtedly be prolonged 


Temporal ARTERirrs 

Tins condition was first described by Jonathan Hutchinson m 1890 R 
amiclion of elderly subjects, usually over the age of 60. and Uic inadcccs 1 * 
same m both sexes . 

iTtiology and Patholomr —The pathological process so closely resemble* 
attenus nodosa that a similar pathogenesis seems likely, but entoce of *^7 P 
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cipitating factor is lacking. The lesion may be localised to one segment of the 
temporal anery or may extend along the vessel producing obstruction at several 
points. Histologically there is organised thrombosis, intimal proliferation, medial 
necrosis tvith giant cell reaction and adventitial inflammatory infiltration. Other 
arteries, including the cerebral, retinal and peripheral vessels, are occasionally simi- 
larly involved. 

Symptoms. — ^These are general and local. There may be fever, malaise, anorexia, 
vjeakness, weight loss, night sweats and progressive anxmia as in polyarteritis nodosa. 
Pain over the temporal artenr is a constant feature and may be associated with severe 
generalised headache. Involvement of other arteries may produce various symptoms 
such as impairment of vision or cranial nerve palsies. On examination there is 
tenderness over the inflamed artery, which is usually prominent, hard and nodular ; 
pulsation may be absent ; both temporal arteries may be affected. Blood examination 
shows an anasmia with variable leucoc^osis and elevated sedimentation rate. 

Prognosis. — ^The condition usually improves gradually and completely over the 
course of several months, although obliteration of the arteries is permanent. Relapses 
occasionally occur. 

Treatment. — ^The majority recover without any residual disability. In view of 
the possibility of permanent visual impairment or paralysis when the retinal or cerebral 
vessels are involved, cortisone therapy may be tried in severe cases. Favourable 
results after this form of treatment have been reported. 

DISSEMINATED LOPOS ERYTHEMATOSUS 

Definition. — A diffuse disease of connective tissue characterised by a variable 
combination of the following manifestations : fever, increased sedimentation rate, 
symmetrical erythema, visceral lesions, hypeiglobulinsmia and a specific serum 
factor which produces abnormal phagocytosis in leucocjtes. 

Incidence. — Eighty to 90 per cent, of cases are women of child-bearing age, 
but before puberty me sex Incidence is equal. 

Etiology and Pathology. — ^The ajtiology is unknown but various factors which 
may exacerbate the disease suggest the presence of a bacterial or chemical hyper- 
sensitivity reaction. Such factors are infection, drugs (especially sulphonamides), 
iunbum, exposure to X-rays or injection of foreign proteins. There are certain 
dements in the picture such as glomerular and artenolar lesions in the kidney, poly- 
irtliritis and the episodic nature of the disease Avhich relate it to other collagen dis- 
arders. Pathologically there is widespread involvement of the cormective tissues 
although it is difficult to define any specific histological lesion. Fibrinoid necrosis of 
arterioles may be widespread in the viscera and there is fibrinoid change in collagen 
with increase in ground substance, particularly in serous membranes, ssmovial mem- 
brane, endocardium (so-callcd verrucous endocarditis), l^mph glands, spleen and skin. 
Thickening of the capillary basement membrane ot the renal glomeruli presents a 
characteristic wire-loop appearance. Pneumomtis, pleural effusions and hepatitis 
may be present. 

Symptoms. — ^The course of the disease is one of remissions and relapses which 
may prove^ fatal in a few months or may continue for many years. Acute, subacute 
and chronic forms have been described but these courses merge into one another 
and merely reflect the great variations in intensity of the disorder. The name dis- 
seminated lupus over-emphasises the importance of the skin lesion which is variable 
in character and distribution and may be absent. In about one-fifth of the cases 
the disseminated lesion develops on a pre-existing discoid lupus. The characteristic 
picture is a red, slightly raised, sometimes eedematous eruption affecting particularly 
exposed areas, i.e. the backs of the hands and upper part of the front of the chest, 
VMih a butterfly distribution on tlte face. The rash may, howcvxr, be pleomorphic 



934 


DISEASES OF THE CARDIO-VASCULAR SVSTFM 


or purpunc and splinter hajmorrhagcs of the nails are sometimes seen. There may 
be a low-grade, irregular fever or a smnmng temjjcraturc, according to the intensity 
of the disease. Tachycardia, \vasting and progressive anamia are usual, hlany cases 
present with obvious polyarthritis resembling rheumatoid arthritis; the fingers are 
particularly affected and are often cold and blue, suggesting RaTOaud’s phcnomcnon- 
The joint condition may be transient like that of rheumatic fever or more acutely 
inflammatory like infective polyarthritis ; sometimes there is persistent severe joint 
pain with httle objective change. Verrucous endocarditis produces few if any dmicai 
signs in the heart although a systolic murmur may be due to orgmte mitral dise^- 
Heart failure is usually a late development but isobted cardiac involvement, wto- 
out other manifestations of the disease, has been described. Pericarditis is no 
infrequent Dyspnira is a prominent symptom and may be extreme in the early 
acute case; the usual cause is acute pulmonary congestion or a pneumonitis re- 
sembling “rheumatic pneumonia”. Pleurisy with a small or moderate effusion 
often develops and pleuritic pain is a common complaint. A variety of lesions 
appear in the abdominal viscera. The spleen is frequently enlarged and this may W 
associated with generalised enlargement of superficial lymph glands; both may su - 
side dramatically when the temperature falls during a remission. Hepatitis 
occur at any stage of the disease and dinicaHy may differ from infective^ hepati 
only in the persistent high temperature. Abdominal pain, nausea, vomiting ^ 
diarrbcea and even gastro-intestinal hsemorrhage may occur, but are not 
Albuminuria indicates the development of glomerulonephritis which is an 
lesion and eventually leads to urxmia. The mental state of the patient is often 


psychotic changes are common, and convulsions occur in about a 


of the 


cases ; both th«e may be presenting symptoms. The optic fundi occasioodly sh 
exudates, hemorrhages or even papUladema. . ^ 

Special investigations are of great value in diagnosis. The blood 
rate is always raised and often exceeds 100 mm. (westergren). Hyperglobulma® 
is almost always present and at some stage there is a Jeucopenia with a total 
count less than 5000 per c.mm. The anamia may be non-specific and nonno^^. 
or harmolytic, and platelets may be reduwd. The serum should always be examm 
for the “ LR phenomenon”, which is positive in the great majority of _ 
serum from a patient with lupus erythematosus is incubated woth leucocytes (im 
his own or from normal blood) cbaracterisuc inclusions appear in the 
the polymorphonuclear leucocjics. These bodies are depolymerised deso^n^ 
nudeic acid, presumably of nuclear origin. The in vitro phagocytosis of such m- 
dusions is dependent on a gamma globulin fraction of the plasma proteins, possi y 
antibody in nature. More recently phagocytosis of this material has been shown 
depend on an additional factor derived from platelet breakdown. These “ 
cells are characteristic of the disease but are not entirely specific since the phenomeo , 
has been observed in patients sensitised to pcnicdlm and other drugs. The 
plasma globulin may produce a “false” positive Wassermann reaction 
20 per cent, of cases), which can be distingubhcd from a true positive by the oc' 
ponema immobilisation test. Recent work has shown that an appreciable 
tion of Wassermann tests carried out routinely give this false positive reactio® a® 
the L.E. phenomenon may be present in a small number of these cases ; 
manifestations resembling disseminated lupus may develop. Other patients „ 
false positive W.R may subsequently suffer from a variety of symptoms whose rclati 
to disseminated Ii^us is not yet dearly understood. ^ 

piagnosia. — Ttis depends on the assodation of the various clinical 
desenhed above wnfi* increased sedimentation rate, hyperglobulin®mia and 
otesecce of the L.E. cell factor in the serum. 

^ Course and Prognosis.— In fulminating cases death may occur from exhausuo . 
m yfraa . infection or convulsions after a few months. Most cases exhibit rcin«ss‘° 
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and relapses for several years and a few run a very chrome course. Where the condi- 
tion follows discoid lupus the course is Iss severe and the outcome more favourable. 
The appearance of albuminuria is a bad pro^ostic sign. 

Treatment. — Cortisone or corticotrophin are the only drugs whicA offer any 
possibility of controlling the disorder. In the active stage cortisone in adequate 
dosage produces prompt fall in temperature, subjective improvement, resolution of 
the rash and improvement in joint signs and pulmonary^ symptoms. The L.E. 
phenomenon often persists even though a full clinical remission foUo\TO treatment. 
The current practice is to raise the daily dose of cortisone rapidly (up to 400 mg. 
or more) until fever is controlled, and then to lower it gradually to a satisfactory 
maintenance dose. In severe cases the typical facies of Cushing’s syndrome may be 
expected to develop before control is adequate and remission occurs. The appear- 
ance of psychotic changes or convulsions should not lead to discontinuance of treat- 
ment. A low sodium diet should be given together %vith potassium chloride to prevent 
salt retention and hypopotassxmia ; mdema may develop in spite of low salt intake 
and is best treated by intramuscular injection of mercurial diuretics. Secondaiy 
infection is a serious hazard during cortisone therapy and appropriate antibiotics 
(«of sulphonamides) should be given at the first sign of this complication. The 
treatment of disseminated lupus with cortisone is at present under extensive trial. 
Although a dramatic remission may be observed during an acute attack there is no 
improvement in the renal lesion once it has occurred, nor is there yet evidence that 
complete recovery may be produced, 

GENERALISED SCLERODERMA 

Definition . — A tvidespread disorder of connective tissue and blood vessels pro- 
ducing a progressive thickening of the skin and subcutaneous tissues. The heart, 
lungs, kidneys and other viscera may be involved. 

Etiology and Pathology, — ^The disease affects women more often than men, 
the usual age of onset being 30 to 50. No definite cause or precipitating factor is 
recognised. Occasionally circumscribed sderoderma (morphcea) may develop into 
the generalised disease. Histologically there is great increase and thickening of 
collagen fibres, with slight fibrinoid change, affecting the skin, lungs, heart, gastro- 
intestinal tract and joints. Some degree of atrophy and lymphocytic infiltration of 
skeletal muscle is found. Endarteritis obliterans occurs in the affected organs and 
severe fibrinoid necrosis of the glomerular arterioles may lead to renal failure. 

Symptoms. — ^The disease commonly presents with swelling of the fingers, hands 
and face. The features become immobile and expressionless, the fingers pale and 
blue, and frequently the typical Raynaud phenomenon occurs with minimal sclero- 
derma. As the process develops the skin is at first tense and swollen, then becomes 
stiff, hard and adherent to deep structures; finally, general tissue atrophy produces 
the fully developed picture to which the names acrosclerosis and sclerodactyly hav’e 
been given. Ulceration of the finger-tips is usual in this stage and may be followed 
by gangrene of the fingers, which tends to be bilateral. The process may spread 
over the trunk and lower limbs and there may be extensive calcification in the sder- 
otic areas. Pigmentation of the skin is usually present and melano-leukodermia is 
sometimes seen. The joints are often stiff and painful and the muscles become weak 
and atrophied. Visceral involvement should always be looked for. Involvement of 
the CESOphagus causes dj-sphacia due to loss of peristalsis and to the development of 
stenosis at the lo\>er end. The heart is less oimmonly affected, but pericarditis or 
cardiac enlargement may be present and myocardial fibrosis may lead to heart failure. 
The clcctrocardiogr^ may show partial A.V. block with low voltage in the absence 
of clinical signs._ Fibrosis of the lungs and bronchi may cause cough and dyspncca. 
After albuminuria appears, acute arteriolar and glomerular necroses in the kidnej's 
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are apt to lead to the rapid development of ursnnia wthout hypertension. Feteris 
present only in those cases which oime on acutely ; weakness and exhaustion occur 
m the chronic stages. Apart from the specific changes due to visceral lesions, 
investigations reveal little of note except elevation of sedimentation rate and vanable 
anamiia. i i. a 

Diagnosis. — Raynaud’s phenomenon occurs early in scleroderma and the cu- 
tinction from Raynaud's disease rests on the presence of thickeninp of the sbn p 
sites other than the fingers, e.g. on the face or trunk. Acrosclerosts occure »tc id 
R aynaud's disease and it is always confined to the areas of digital asphj'W^. sud 
biopsy shows no specific histological changes; in the early stages there is cederns 
and perivascular infiltration, in the later stages, great increase m collagen. _ 

Course and Prognosis. — Spontaneous recovery is very rare. Occasiondly tn 
disease runs an acute course with fever, marked constitutional changes and dca 
from heart failure or secondary Infection within a few weeks or months. In 
however, the onset is insidious and the course slowly progressive over a 
years. TTie later stages are often distressing as the patient becomes immobdiseu ^ 
the increasing rigidity of the akm and subcutaneous tissues. Fixation of 
may lead to broncho-pneumonia. Unemia, myocardial failure and inamtion 0“® 
dj'sphagi'a may all contribute to the fatal outcome. 

Treatment. — ^There is no effective specific therapy. Sympathectomy may 
symptoms due to the Raynaud phenomenon in the hands or feet, but the 
usually returns after an interval of a year or less. Improvement with 
corticotrophin therapy has been reported but in chronic scleroderma little more 
slight subjective benefit can be expected. 


DERMATOSITOSITJS 

Defiititlon.— A connective tissue disorder in which muscle necrosis is the 
prominent feature, with increase in coibgen in the sbn, joints and viscera. 

Etiology and Pathology. — The borderline between scleroderma 
myositis is ill-defined and both may be vancties of the same collagen 
age of onset is usually between 10 and 50, the distribution is equal between the ^ 
and there is no known ajtiological factor apart from a possible association with 
nant tumours. Histologically there is great increase and thickening of 
with slight fibrinoid change in skin, joints and heart as in scleroderma. The an 
skeletal muscles show severe necrosis with inflammatory cell infiltration. ^ 

Symptoms. — ^The onset may be sudden or insidious and the disease 
rapidly fatal or may run a chronic course with frequent remissions and 
Presenting symptoms are weakness, stiffness and aching pain in the ttiusdes, ^ 
ment of which is usually bilateral and symmetrical. Fever is present in the ^ 
phases. Weakness may be so extensive and severe as to suggest acute ^ jjje 

Later, muscular atrophy occurs and contractures may develop. Involvement 
muscles of the larynx and pharynx may produce difficulty in tailing ^nd coogw ^ 
dysphagia and nasal regurgitation. Weakness of the diaphragm and 
musdes may lead to respiratory failure. Joint changes, with stiffness 
articular swelling, pamcularly affecting the fingers, resemble rheumatoid 
An erythematous rash on the face and arms is common m the early stages and ^ 
may ^ edema of the eyelids and hands. Thickening of the skin, as in 
may follow. Cardiac involvement is unusual except as a terminal event, 
may be electrocardiographic evidence of myocardial daiazce at an ^ 
stage. 

^ Examination of the blood usually shows some elevation in sedimentatioo 
m the acute stage a considerable polymorphonudear Icucocytosis may be 
The urine sometimes contains albumin and always a marked excess of 
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Muscle biopsy reveals diagnostic changes in the form of muscle necrosis and inflam- 
matory cell reaction. 

Diagnosis. — ^The differentiation from scleroderma is impossible in some cases 
wthout muscle biopsy. In a severe acute attack polyneuritis may be suspected, but 
the absence of sensory changes, the pain and tenderness of the muscles and the 
finding of an erythematous rash or cedema of the face should make the diagnosis 
clear ; if doubt remains, a positive musde biopsy is conclusive. 

Treatment. — In the acute stages cortisone or corticotrophin may produce a 
prompt and sustained remission. Special precautions should be taken to prevent 
respiratory infection and to deal with respiratory paralj’sis should it appear. In the 
chronic stages of the disease little benefit can be expected from hormone therapy. 

Clifford Wilson. 



SECTION XIII 

DISEASES OF THE RESPIRATORy SYSTEM 


DISEASES OF THE NOSE 
ACUTE CATARRHAL RHINITIS 
(See The Common Cold, p 147) 

EPISTAXIS 

Etiology — ^The causes of epistaxis may be classified as follows - 

Local causes — Trauma, including b{o\v3 on the nose, fracture of the 
skull, surgical operations and foreign bodies, small septal erosions, atrophic 
when crusts separate, malignant disease, “ bleeding polypus ” of the 
hereditary haemorrhagic telangiectasia Epistaxis may be an early symptom 

General causer — Hypertension, chronic nephntis, cirrhosis of the liver, _ 
exertion, extremes of heat and cold, congestion at the menstrual penod or vi® ^ 
menstruation", >enous congestion, as m rmtral stenosis, tumours m the 
root of the neck, emphysema, bronchitis and whooping cough, blood 
as permaous anamia, leukaemia, pumura, scurvy and all the acute jir, 

espeaally m the prodromal stage To these may be added rarefaction oi tn^ 
as in aeroplane ascents and mountaineering, and poisonmg by some drugs, esp 
sali^lates and quinine 

'i he louree of the bleeding is, in the large majority of cases, m a region 
Little’s or Kiesselbach’s area, situated on the front and lower part of the sepni } 
beyond the vestibule , .»jj 

Treatment — Severe epistaxis should always be treated, though it is of 
tively little importance m healthy young people In older patients with hJg» 
pressure the loss of blood may be beneiiaa], out the occurrence is so 
alarming to the patient that steps must be taken to control the bleeding R ^ 
to lay pauents down , they should be propped up m bed with the head m 
shghtly foniard so that blood cannot enter the pharjux and larynx and ado t 
embarrassment . 

The source of the bleeding is usually so far forward that a pledget of ^ 

duced for less than an inch into the nans, and held by compressing the 
generally control it temporarily To arrest it and prevent recurrence the b 
spot must be found, controlled by application of cocaine and adrenaline 
of wool, and sealed by the galvano-cautery at dull red heat. In 
the bleeding may recur from another spot or from the opposite nans, 
treatment must be repeated As m other forms of hsmorrhage, a rapid, » ^ 
hearts action, associated with restlessness and fnght, is often present. 
injecuon of morphine is of great value If the bleeding is from the usual 
formal plugging of the nose is seldom called for, but sometimes it is «> 
or the bleeding pouit is so far back that its situauon cannot at first be 
In such cases the nans should be evenly packed with nbbon gauze is 

on forceps under direct vision The older method of plugging the postenor 
seldom required, and carries the nsk of causing otius media Nasal ping* 
become sepue, and should ordmanly be removed m 24 hours, but if £ /of 

ui^rcgnated with sulphaniUmide powder is used this may safely be left 
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allergic rhinitis 

Etiology. — ^This is among the commonest and most ob^^ou3 manifestations of 
allergy. As in other examples of this condition, the patient is susceptible to yerj’ 
minute doses of some substance, usually a protein, to wnicii he has become sensitised 
but to which normal people are completely immune. It is thought that histamine 
or some closely allied substance is liberated whicli by altering cell permeabilit}' causes 
mucosal swelling. The substances which may cause allergic symptoms are numerous 
and diverse, and enter the body by various routes : 

A. By inhalation : 1. Vegetable particles : tlie pollen of certain plants, especially 
grasses ; powdered orris-root, tmtil recently a component of toilet powders ; moulds, 
espedaUy dry-rot and the spores of some fungi ; and even the scent of such flowers 
as roses, though here association probably has a psychological effect. 2. Animal 
emanations : he dandruff of animals, horses, cats, dogs and others ; the feathers of 
poultry, 'uhich have their chief opportunity of acting when used to fill pillovs-s and 
mattresses. 3. House dust, which may contain any of the above substances. 

B. By ingestion: Numerous common and uncommon articles of diet, such as 
eggs, strawberries and fish, especially shell-fish, may produce allergic sensitisation; 
the rhinorrheea and skin-eruptions caused by the iodides and some other drugs may 
he of allergic origin. 

C. From a focus of Infection, most often from disease of the paranasal sinuses. 
The affection is distinctly hereditarj’ and is often associated, either in the patient 

or his relations, uith suh other symptoms of allergy as asthma, urticaria, an^o- 
neurotic esdema or chilblains. It often shows itself in early adolescence and tends to 
improte with advancing age, though it is not tmusual for symptoms to commence in 
the second or third decade. Mdes and females are equally affected. It is most 
frequent among the upper classes. A mental shock is sometimes the starting-point 
of the attacks, and a psychogenic influence is often apparent. 

Symptoms.---The nasal mucosa is suoUen, pale and waterlogged. Fits of sneezing 
are associated with profuse u-atery discharge, irritation of the nasal and conjxinctiv^ 
mucous membrane, and often much depression and prostration. The nasal airway 
may become almost completely obstructed, and this is liable to happen when the 
patient enters a hot, stu^’ room. Sudden clearing of the obstruction may occur 
when he goes out into the open air. The rapidity with which the symptoms come 

coryza. TViepretiDTrunaring 

cells found on examining a nasal smear are eosinophils, and eosinophiha is often 
erident on blood examination. 

Sensitisation to pollen is the commonest variety of allergic rhinitis, and is known 
as “ hay-fe\er ” ; it is seasonal and, when caused by the pollen of grasses, the attacks 
begin about the end of May and cease in August, and those due to heather continue 
a few weeks longer. 

Treatment. — The determining factors, which should receii'c attention, arc 
heightened irritability of the neia ous sj’stcm, occasionally some intranasal abnormality 
wliich increases tlic sensitiveness, and the specific irritant. Hay-fe\'er patients arc 
better in a localiu' as free as possible from pollen; some remain comparatively well 
at the se^ide, others only on board siup and a few have to spend the best days of 
the year in a darkened room. It is only rarely that benefit results from correction of 
some nasal ^atomical abnormality ; indeed, sulcal treatment is only of real value 
when polj-pi in the ethmoid region cause so much crowding that nasal obstruction 
is almost complete (^chronic nasal mdema). Cauterisation of the so-called sensitiv e 
areas, which compnse the septal mucosa opposite the middle turbinate and the 
mucosa on the anterior end of inferior turbinate gives but temporary relief in a small 
proportion of cases. Ionisation of the nasal mucosa with sulphate of zinc is also 
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employed True hay-fever patients may have their eSrnt 

by mocuktion with dilute extract of pollen, the use of success 

results m a proportion of rases, and attempts are '’“"8 “ poison? The as” 
to test suscepability to, and to immunise against, “““ P™'““ P“|;i,o™c rhim® 
histamine drugs must take their place in the symptomatic „e mJ 

Though they do not cure the condition they are of value in alleviaB^se 
obstruction This is especially the rase when dealing with spj^^imetham' 

phenindamine (Thephonn) 25 mg may be given in the m cases of 

(Phenergan) 25 mg in the evening These dnigs are loW 

perenmfl nasal alfergy The conjuncuvitis often needs . pr^aqn® 

may be used with an eye bath or as drops aad bona gr 4, though transieet 

dest to fi oz 1 , 1 drop of adrenahne, 1 in 1000, also gives great thougn 
relief Dark glasses, too, are very helpful 


ACCESSORY-SINUS SUPPURATION 
aitiology —In the large majority of cases mfetton reaches the “^^e aoi" 
from the nasal cavity, and may result from a simple cor^a r ,t.g gmuses- 

infectious fevers Influenza is espeaallj hable to produra diseM disease 

Badly mamtamed swimming baths are often responsible for ^ earticuhulf 

In addiuon, antral suppuration is caused by infection from the tecu e 
the second bicuspid and Rest tivo molars, whose roots arc in dosest pro ^ 

antral floor When one smua becomes mfected, spread to other smtises 
peered if appropnate measures are not token m the early stages occls'^'*^ 

SymntSms and Diagnosis —If the ratium of a 5'‘PP"'^‘“S ?“^“J,htsec«- 
pus 13 secreted under pressure and the local symptoms are severe, Mh 
tion can escape freely there may be no symptoms Kcept dischar^ Thediff« 
class of case has been called “ closed ” and the latter open empy , — tmg 1^' 
ence between the tivo is, however, only relanve, and many cases are Mien ^ 
severe symptoms being relieved by periodical discharge As t p _j^,jsion o* 
m the cavity depends on the rapidity of iw secretion and the dewe oi « 
the ostium by inflammatory swelling, it follows that the closed and op“* ““ yjuaUt 
spond generally to acute and chronic suppuration , acute suppuration 
fairly obvious, but some chronic cases with scanty discharge are only » pos» 
after very careful examination and may be for long the undisrovereU ca 
nasal catarrh, pharyngitis or chrome toxaemia In all doubtful cases a 
should be taken . . - secoo^^ 

The symptoms are pain tenderness and discharge, together witn -ura 

effects of the suppuration Pam is often severe m acute cases and in 
tion there may be a heavy feeling over the face Frontal pam of an 
character relieved by a sudden gush of discharge from the nose is nign^ reg'>^^ 
istic of sinus disease, as also is a peculiar penodinty, for it tends to 
at the same time every morning and to get better durmg the afternoon jcJ 

can usually be eliated in frontm empyema by percussion over the 
especially by pressing upwards against the floor of the cavity , m antral dis 
ness over the canine fossa is uncommon Discharge into the nose ** 
portant, and often the only, sjTnptoin A localised stream of pus 
after removal is, in the absence of a foreign body or malignant j 

evidence of suppuration m an accessory smus Further assistance is affordc . . jg te®^ 
illumination and skiagraphy, though transiUumination is a 
A good radiograph will usually denumstrate clearly the extent of the o 
puncture of the antrum with trocar and cannula should be earned out i ** 

cases Fetor, both subjective and objective, is not common, and when P 
must arouse ^e suspicion that the primary cause is dental 
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Complications.— These include pharyngitis, laryngitis, bronchitis and otitis 
media; tlie swailo\Ted pus causes \anous forms of gastric and intestinal disorders. 
Acute septicsemia and pyiemia are rare, but symptoms of chronic poisoning are 
common, and include anasmia, arthritis, fibrositis and even mental aberrations A 
very important senes of complications results from extension of the inflammation 
to surrounding parts * orbital abscess or cellulitis, osteomyeUtis of the frontal bone, 
cerebral abscess, menmgitis, thrombosis of the cavernous smus 

Treatment — This m the most acute stages entails complete rest in bed Inhala- 
tions are of little value and gn e nse to much unnecessary exhaustion It is useful 
to promote shnnkage of mucosa m the middle meatus by prescribing ephednne, 
0 5 per cent, in normal saline, dropped into the nose when the head is bent back- 
wards, or introduced bj means of an atomiser Analgesics and hypnotics should not 
be %\itliheld Antibiotics should be prescribed for severely ill patients m the acute 
stage, especially if the frontal sinus is known to be involved Pemcillm is usually 
effective though there is some evidence to show that chloramphenicol is e\ en better 
In recent cases of antral suppuration the cavaty should be punctured and wished 
out mth sahne, a procedure nhich in most cases must be repeated every 3 or 4 daj^ 
until the nashings are returned clear 

Acute frontal sinusitis is scarce!) ever seen m the absence of an infected antrum 
on the same side If the antrum is successfuly treated the frontal sinus will almost 
always recover spontaneous!), though it may be necessary when the more acute stage 
has passed to rectif) anatomical or pathological conditions which interfere with the 
patency of the fronto nasal duct Thus, the anterior end of a middle turbinate may 
have to be infracted or even removed, or the septum may have to be straightened 
Cases which fail to reco\er under such treatment have entered upon Ac chronic 
stage and sooner or later will require an external operation 


DISEASES OF THE NASO-PHARYNX 

ADENOIDS 

Etiology. — By this term is implied chronic enlargement of the lymphoid tissue 
in the naso-pharynx This is normally present in childhood and disappears by the 
age of 20 or thereabouts The precise stage at which enlargement becomes patho- 
logical can only be determined by the S)'niptoms , these usually become manifest 
between the ages of 3 and 8, but occasionally show themselves at or soon after birth 
The inadcnce of adenoids is universal, but it is m damp temperate dimates that the 
child population is most affected Lymphoid tissue ma) h)*pertrophy during an 
attack of measles or scarlet fever, and a senes of severe colds will lead to permanent 
h)'pLrtrophy 

Pathology — The adenoid, as it should really be called, or enlarged pharyngeal 
tonsil, IS a mass of l)Tnphoid tissue of definite anatomical shape , it is thickest above 
and tapers away below, and presents a senes of ndges which radiate from below up- 
wards and slightly outwards In older patients the mass is firmer and more fibrous, 
and tlie ndges arc often adherent m places, leaving deep clefts and furrows m which 
secretion can collect and decompose 

Symptoms — The symptoms of adenoids are many and vanous, and include 
those due to nasal obstruction, those caused by infection and by the extension of 
inflammation, and reflex processes attnbutable to imtation and lowered vntalit) In 
infants nasal obstruction interferes with sucking and a senous degree of malnutrition 
w ill result unless the baby be carefully spoon fed Older children snore at night, 
breathe heavxU in the da), and cither bolt their food or eat verj slowly owing to the 
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necessity of breathing through the mouth Lack of oxygen induces restless sleep 
patients wake unrefreshed and develop an inability to concentrate Persistent na 
obstruction during the penod of growth mechanically produces permanent defornu i 
of the jaws and face which narrow the nasal passages, prevent the mouth «om cio ^ 
naturally and thus perpetuate mouth-brcathing When the mouth is habitually 
open the alas nasi are pulled downwards with the cheeks, become narrow ® . 
like and fall in like valves with each inspiration , this " alar collapse ’ is an impo 
cause of obstruction in neglected cases of adenoids The palate is narrow ana ig J 
arched , the dental arch is narrow and V shaped, so that the upper incisors crow 
and prominent, look outwards rather than forwards and are not covered oy 
short upper hp , the lower jaw retains its infantile obtuse angle, and 
he behind the upper , the chin is receding and, in the worst cases, when the 
teeth come into contact on biting, the masors cannot meet Only 
cases of adenoids show these deformities and there is, indeed, considerable ^ 
tamty as to the importance of adenoids in their etiology , undue softness of the b 
such as occurs m tickets, is doubtless an additional factor, and also in the caus 
of the malformations of the chest which result from obstruction to the entry o 
The long narrow unexpanded chest with acute costal angle and prominent 
IS the commonest deformity Harrison’s sulcus, a transverse depression conrespon 
to the attachment of the diaphragm , pigeon*breast, a prominent sternum wi 
pressed costal cartilages , and funnel breast, a sharp depression at the lower c 
the sternum are also encountered , ? 

Various infective processes result from the spread of mflammation and 
naso pharynx be large are not necessarily associated with nasal obstruction 
common catarrhal and suppurative affections of the ear in children are, in an . 
whelming majonty of cases the result of adenoids Blepharitis and -fteu 

coniunctivitis are also associated with adenoid vegetauons Feverish ^ 

with tender enlargement of the cervical elands, are caused by infection of the sae 
and tonsils and tuberculous disease of the glands is usually due to passage o ^ 
bacilli through these portals in such cases the tonsils and adenoids may .j 
unaffected or may themselves show tubercles when examined under the 
Chronic or recurrent bronchitis frequently results from the infection spmsai g 
the lower air passages The mucus secreted by the adenoids is swallowed m 
quantities, and produces derangements of stomach and intestines with 
growth and general health Finally, mouth breathmg predisposes to dental ^ 
The irritation of these vegetations and their effect on respiration and 
health account for numerous reflex and nervous disturbances, such as cough » i 
gitis with spasm and laryngismus stndulus , more remote conditions starnme 
night terrors and nocturnal enuresis arc sometimes ascnbed to adenoids, but a 
no means always cured by their removal 

Diagnosis — ^Tractable children usually permit the use of a small post ^ 
mirror through which a satisfactory view of the naso pharynx can be obtained ^ 
irregular convex mass can be seen, sometimes so large that other landmar*^ ^ 
obscured In nervous children if the symptoms point strongly to noiis 

wiser to give an aniesthetic for exammation, being prepared to remove the 
if present Digital exammation of the naso pharynx without an amcsthetic ^ jo 
and should not be undertaken Infection of one or both antra is not 
small children , such mfecuon may coexist ivith hypertrophy of adenoids and 
Disappomtment after operative removal of tonsils and adenoids can often be ^P ^ so 
by the fact that antral infection has not been discovered Some rhmologists 
far as to have all children radiographed before operation , if infection is 
antral lavage can be earned out under the same anasthetic. In the roongoban *3^^ 
idiocy the tongue is large and the mouth persistently open, and m microcephaly ^ 
extremely undeveloped naso*pha;ynx causes nasal obstniction , cases of both 
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types of maldevelopment are often brought to the doctor in the hope that removal 
of their adenoids will cure their " backwardness”, and care should be taken not to 
fall into the error of performing a useless operation. On the other hand, adenoids 
can be present and produce serious secondary effects wthout causing nasal obstruction 
or any appearance of the typical “ adenoid fades 

Treatment. — The normal naso-phaiyngeal tonsil becomes svrollen during coryza, 
and such temporary swelling should not be diagnosed as “ adenoids ”, 

When the enlargement frequently recurs or has gone on to chronic hypertrophy, 
operative removal is the only treatment, and this is espedally called for when^ any 
aural symptoms supervene, or when cervical adenitis is present. If the alse nasi are 
collapsing, or the chest narrow, breathing exerdses are important and should be 
started forthwith. 


DISEASES OF THE LARYNX 


ACUTE LARYNGITIS 

.Etiology. — -This affection most often occurs during the course of a cold, the 
inflammation spreading doumwards from the nose and naso-pharjm. Over-use of 
the voice will precipitate an attack, espedally if voice production is faulty. It arises 
in the course of acute infectious fevers such as influenza, measles or scarlatina. Pre- 
disposing causes are nasal obstruction, infection of sinuses, tonsils or teeth and seden- 
tary occupadons in iW-venlilated overheated rooms. Acute laryngitis of a non- 
tuberculous nature is not uncommon in patients with pulmonary tuberculosis. 

Symptoms. — ^The sjTnptoms consist of hoarseness, local discomfort varyin^rom 
dryness or tickling to a burning sensation or actual pain and irritating cougm There 
is little expectoration, unless the trachea and bronchi are involved. At the onset 
there may be slight feverishness and malaise. The degree of hoarseness is by no 
means proportionate to the objective appearances; the voice may be quite good in 
cases of decided hypenemia, and may be completely lost when little abnormal is to 
be seen. A muscular man may retain a strong voice with a degree of inflammation 
which would render a weakly woman almost aphonic — indeed some women lose the 
voice with every slight cold, so that it becomes difficult to differentiate betw’een 
laryngeal catarrh and "functional aphonia". On the other hand, in some voice- 
users redness of the cords appears to be the normal condition and causes no inter- 
ference with flinction. This variable effect on the voice is to be observ'ed in all forms 
of laryngeal disease. In children, acute laryngitis is a serious affection. They show 
a far greater tendency to cedema and to spasm and, as the glottis is not only absolutely 
but^ relatively smaller than in adults, dangerous dyspnma may ensue with great 
rapidity. The larynx is reddened, and this is most obvious on the parts usually pale 
— the epiglottis and vocal cords, the vessels on tlie former being unduly prominent. 
The cords may be red or salmon pink, or may merely have lost tlieir bright pearly 
lustre. A small amount of mucous secretion is generally present, but no large accumu- 
lations or strings of mucus, such as are seen in chronic largyngitis. 

Treatment. — -The patient should be confined to a warm (65® F.), well-ventilated 
room, preferably in bed, and must not attempt to use the voice. Steam inhalations 
are of value and may be used from an inhaler or from a jug round the mouth of which 
a towel has-been wrapped in the shape of a cone. The water should be at a tempera- 
ture of 130® to 140® !•., and fl. dr. 1 or 2 of tinct. benzoin co. (Friars’ balsam) should 
be added to the pint- This simple prescription cannot be improved upon though 
it is somcrimes worthwhile incorporating menthol gr. 10. Inhalations should only 
be prescribed when the patient is confined to his room- At a later stage instruction 
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may be given in the use of an atormser of the de Tilbriss pattern charged with pfU- 
tareol 10 per cent. Internally, expectorants are indicated ; tinctura jpecacuar^ 
min. 10, or vinum antimoniale, min. 5, potassium iodide, gr. 2 or 3, ammom 
carbonate, gr. 4, every 4 or 6 hours. If cough is severe it should be rcstramca ^ 
means of a tincture containing codeine phosphate gr. J or liquor morphins, nuO' 
2 to 4 to each drachm. 


(EDEMATOUS LARYNGITIS 

Synonym. — (Edema of the Larynx. , ... 

Etiology. — (Edema of the larynx is not a disease but a pathological coo . 
due to a variety of causes. Non-inflammatory cedema may be mentioned ncr® 
the sake of completeness ; it occurs, though rarely, as part of the general an 
of renal and cardiac disease. Angio-neurotic oidcma sometimes occurs 
in which event it produces rapia and sometimes fatal dysontra (see p. ^ 

swelling wWch occasionally results from administration ot potassium iodide m 
ceptibie subjects may be placed in the same category. . ^ 

Inflammatory adema seldom results in adults from a simple catarrh, but 
do so in children; it more often occurs as part of an acute septic 
pharynx, trachea and bronchi, “ acute fulminating laryngo-tracheo-bronchius 
(Edema may follow various forms of trauma, the drinung of corrosive poisons, 
tion of irritating vapours such as the poison gases of warfare, the lodgment w ^ 
bodies or rough or unduly prolonged bronchoscopy. Scalding, m>m 
drink from a kcttle*spout, is a common cause among children. In other 
sequela of typhoid fever, pneumonia, scarlet fever or small-pox, and is a local co 
plication of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms. — ff part of a septic pftaryngo-faryngftis, the general 
severe. The chief local symptom is dyspnea with inspiratory stridor and the 
ated symptoms of asphyxiation; there is hoarseness or aphonia, local 
and tenderness and sometimes dysphagia. The aryteno-raiglottidean folds are 
mously swollen, appeanng as pale or purple translucent flask-shaped masses ; “ 
epiglottis be edematous it forms a sausage-shaped swelling of the same 
The mucosa of the vocal cords b too adherent to permit much swelling, an“ ' 
of the glottis ” b therefore a mbnomer. The subglottic region is lax and may beco ^ 
swollen ; indeed, the cedema may be confined to thb region and then appears 
red swelling below each vocal cord. In children cedema may be inferred fro® 
steadily increasing dyspncea without the rapid increase and decrease typ*®* 
spasmodic bryngitis. u 

Treatment, — Patients should be nursed in a semi-sitting position. « S 
cases, the swelling may be reduced by sucking ice and by the application 
bag to the neck ; the latter is inadmbsible in young children. A spray of 
1 in 1000, may be used. Hypodermic injections of pilocarpine, gr. are 
and for the cedema produced by iodides, large doses of bicarbonate of soda. 
cedema b the result of an acute streptococcal infection, full doses of sulpborjat® ^ 
and penicillin should be given without delay. Scarification of the cedematotw 
with a curved bistoury, wluch was accepted practice in the past, b now not 
mended because of the disturbance it causes to patients, the clanger of blood eut^® 
the trachea and the chances of giving rise to secondary infection. TracneoW 
should be performed before respu-atory embarrassment a too great; intubation 
not recommended. Angio-neurotic cedema should be treated by a Spray of a‘f^T“^of 
but as this (ronditiqn b often allerpc in origin it b logical to presOTbe full do^, 
one of the “ anti-hbtamine ” drugs such as promethazine or pbeoindamine. ^ ^ 
venous calcium gluconate b excellent treatment. Very rarely tracheotomy 
necessary. ^ ^ 



ACUTE LARYNGITIS IN CttlLUREN 


045 


MEMBRANOUS LARYNGITIS 

The formation of false membrane in the laiynx is nearly al^vays part of an attack 
of diphtheria which is discussed elsewhere, but the term “ membranous laryn- 
gitis ” implies formation of membrane of non-diphtheritic origin. Apart from 
traumatic cases, due to irritating chemicals and scalds, inflammation of the larynx 
accompanied by membrane may be caused by streptococcal infection. The affection 
occurs especially in children between the ages of Z and 8 years (see Acute Laryngo- 
Tracheo-Bronchids, p. 946). The diagnosis from diphtheria is only possible by 
bacteriological examination, and pending die report the case should be treated with 
antitoxin. It may be noted that the pharynx is nearly always involved in diphtheria, 
whereas in membranous laryngitis the disease is often primary in the larynx.^ The 
prognosis is grave and worse than that of diphtheria since the in^oduction oi antitoxin. 


ACUTE LARYNGEAL CONDITIONS AFFECTING CHILDREN 

In the past it has been customary to describe a group of acute laryngeal conditions 
occurring in early childhood, all of which are associated with dyspnoea. _ A great deal 
of unnecessary confusion has arisen because there has been (and still is) some un- 
certainty as to the mechanism of such conditions. An unfortunate nomenclature has 
been evolved which is muddling and unhelpful. 

An attempt ntUI be made to clarify the situation by confining description to acute 
laryngitis in children, acute Uryngo-tracheo-bronchitis, congenital larjTtgeal stridor 
and laryngismus stridulus. 

For years the e-tpresslon croup has been used so universally that many have wrongly 
supposed that the term denotca a definite disease. The word dates from a penoa 
when diagnosis of diseases of the throat was far from exact and the meaning was 
obstructive dyspnaa. The adjective ** croupy ** may still be used to describe noisy 
inspiratory stridor, itself a symptom of diverse laryngeal affections. 


ACUTE LARYNGITIS IN CHILDREN 

In young children the larynx is small whilst the cartilages are soft and yielding. 
The mucosa is rather loosely connected to subjacent tissues so that effusion can take 
place more readily. It seems that the controlling nervous mechanism is somewhat 
unstable and that glottic spasm is more easily evoked. For these reasons laryngitis 
In children is always a serious condition, and alarming symptoms, especially dyspnoea 
and cyanosis, may develop with extreme mpidity. A chila, save for a slight cough, 
may seem well during the day and dien at night may suddenly develop laryngeal 
spsm and become seriously iU, Acute laryn|ptis with spasm is a better name than 
the old-established " laryngitis stridulosa a term which, though accurate enough, 
has served to confuse generations of roedlc^ students. 

T^atment.-— The time-honoured treatment has been '* an emetic and a purge 
Etnctira are certainly helpful in some cases and tincture ipecacuahme, min. 60, may 
satist in the rtrnoval of obstructing sm^etions. An aperient may be given, remember- 
ing that there is no specific rirtue in cdomri. It is well to put up a steam kettle, 
and there are occasions when orygen wffl be required. Antibiotics will not directly 
relieve laryngt^ spasm but may be indicated to control tiie primary infection. Very 
rarely indeed is tracheotomy required, ^^^lcn the acute attack has passed the child 
should be examined with a riew to eliminating unliealthy adenoids or tonsils. 
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acute LARYNGO-TRACHEO-BRONCHITIS 
etiology.— ThU severe disease ustiaUy ocnira in a&d 

and U me^ seen after the age "The^Kponsible organisms may be 

the mortality even now is about 15 per cent* P 'There is redness and 

ItreptococciTstaphylocora, Sing Tvhich spreads dorm 

Uing of the arytenoid region and gross 
triehea and bironelJ, ,An «udate is poured ™Vrrot„ ?s often beyond tbs 


tato'ilSih;. and'iironeU: & «udate-_is poured ™VC„^oV?s“often‘bqond tbs 

:tl?Si^/treiren?‘1nTut^^^^^^^ P'-S — ^ 

’’'“^rpX" -In most^^^ du<^ develoos ccmpa^vely slordy^^;/? 

oec^.onaUy_isa^ infant^ 


",^SiTfromFrd;ime;y;^;M’’4^^^ 

being spent on birthing. Retraction may be so f teat that the sternum 

Spine seem to meet with each gasping inspiration. • _.rt^nt and a steam kettle 
Treatment.-Humidification of inspired air “ ’“P""?"' nursed m sa 
can be used with advantage. Almost afl eases must be by Jackson. 

Sygen tent; a mixture of heh^andoaygento^^^^^^ 

Sleep IS a grave problem as drugs given 
Jis .^n.v> Hn ihf- nther hand, contmua 


xygen has „^down the 

Sleep is a grave problem as drugs given to ensure sufficient r»t ^P . 
rough teflei On the other hand, contmual roughing may so sap t^ pah«' nP jj be 
!r.i„i. X,; .om. ooiate must be given. In theory causative organisms 8 n___ 


rough reflex. On the other hand, continuia rougmng may so s.p v—- 
reigdt Ta\ some opiate must be given. In *^007 captive ong^nnf^^ b , 
isolated and tested for sensitivity to *e “A' leVon. Peniof” 

dme should not be wasted whilst tvattmg for bactenologat s reporo 

is generally useful, but evidence is mounting which suggrots that 

substantiafly mote effertive. Every effort must be made to keep up 

'"“Drouchosropy often becomes an urgent necessity, for this f ' ““IfsllOTgla- 

method of ridding a patient of tenacious secteuons and beotomy « 

Sometimes even this procedure 13 madequate and an '"'“Ssney ” be 

indicated. It must be remembered that obstruaion to rcspirato^ exenrog „ 
as great below the tracheotomy as above it, but an opemng m the tiacuw 
lavage and suction. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of the infantile shape ^p,2ttic 
aperture of the larynx; the epiglottis is sharply folded lateraUy, 
folds are almost in conuct, and the opening is thus reduced to a narrow > 

As these parts are very flaccid m infancy, they become sucked togetner 
spiration and, by their vibraUon, produce the charactensUc stndor. i musical 
nouced very soon after birth, it is inspiratory, of a peculiar purring or ^ ,s 

character, and is most marked during acUve breathing and crying, t n ^ar- 

unaffected, and there is remarkably little sign of dyspncea or distrcM. a jofaDts. 
acteristics distinguish the condition from other forms of obstruction tend to 

such as laryngeal webs or papillomata, or ” thymic asthma m eari/ 

disappear durmg the second year of life, but the prognosis must be 5“^° j jcJjs * 
infant, for an attack of bronchitis b more than ordinarily dangerous an 
proportion of these patients. 
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LARYNGISMUS STRIDULUS 

Etiology.— This is a condition, clinically similar to glottic spasm, occurring in 
children. It is far commoner than the spasm of adults, and it has been suggested 
that asphyxial attacks of laryngismus are caused by collapse of the soft and yielding 
cartilaginous framework of tire larynx, and not solely by spasm of the muscl^. It is 
commonest between the ages of 6 months and 2 years, but may persist later ; it occurs 
in ill-nourished unhealthy children, often in association with rickets, and practically 
always in association with adenoids. 

Symptoms. — The onset is sudden and attad.s usually occur at night. The child 
wakes gasping for breath, and a series of short noisy inspirations is followed by com- 
plete cessation of breathing ; a long crowing inspiration terminates the attack. There 
are retraction of the lower ribs and epigastrium, cyanosis and great terror and distress 
and, in severe cases, carpo-pedal contractions, convulsions and evacuation of urine 
and feces. When attach is over the child is perfectly normal and there is no 
hoarseness. Slighter and less typical attacks often occur. 

Diagnosis. — ^This is easy if the symptoms arc carefully noted ; the sudden attack 
of dyspnoea, with complete absence of symptoms in the intervals, is quite distinctive. 

Prognosis. — The prognosis is somewhat grave in severe cases ; an infant rarely 
dies in an attack, but is often worn out and eventually succumbs to collapse of the lungs. 

Treatment. — During the attacks the face and chest may be freely sponged \vith 
cold water, and the inhalation of amyl nitrite from a capsule broken in a hanficerchief 
may be tried. The child shovdd be supported sitting up, and the quickest relief can 
usually be obtained by drawing the tongue forward with a finger passed into the 
mouth to its base, a manoeuvre easily perfonned by the mother or nurse. The attacks 
arc so short and sharp that there is no time for the hot bath or administration of 
bromides frequently recommended. 

Prevention involves the control of rickets with vitamin D, fresh air, wholesome 
food and correction of digestive disturbances. Attention should be given to eliminating 
infection in the nose, and drops of protargol, 2| per cent., may be instilled when the 
cluld is in the head-dowm position. It is particularly important to remove adenoids 
even if they are only moderately enlarged. 


CHRONIC LARYNGITIS 

Htiology.— The causation is similar to that of acute catarrhal laryngitis ; indeed, 
ronic laryngitis is often the result of recurrent acute attacks. The principal factors 
lich predispose to chronidtj' are nasal obstructions and discharges, dental infec- 
ns and chronic tonsillar sepsis, dusty occupations and lad: of fresh air, over-use 
the voice and faulty voice production, and the abuse of alcohol or tobacco ; con- 
mptives are particularly liable to non-spedfic catarrhal laryngitis. Almost any 
use of general ill health may be induded among the pre^posing causes. 

Symptoms. — The only constant symptom is impairment of the voice, which is 
»arse, easily tired or, rarely, almost completely lost. It is sometimes weikest when 
■cd in the evening, but is often at its worst on rising in the morning or after a rest, 
here is frequently a sensation of aching, dryness, tid^g or of a lump in the throat, 
id there is usually some cough, but little eqiectoration unless the trachea and bronchi 
e imolved. 

The objective appearances vary with the severity of the affection. The larynx 
:nerally is of a deeper red than usual, and the vocal cords have lost their normal 
:ariy lustre and are pink ; they are usually somewhat tWcLened at the edges, and 
ilarged vessels may be visible on their surface ; the vocal processes are often pfom- 
icnt and may be reddened or show up white against the nypenEmic cord. Strings 
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of stjcky secretion may stretch between the cords, or a little globule of mucus 
form on the centre of the cord dunng phonation , adduction is frequently impen^ 
When the epiglottis is reddened, its yellow edge stands out clearly and cnlargea\^ 
are visible , the ventricular bands arc often swollen so as to hide the outer part of tb 
cords The mucous membrane m the mtcr-antenoid space is seen to be thro^ 
mto folds on adduction of the cords, and may form a mass large enough to pre^ 
their complete approximation The general picture is one of symmetry, a user; 
point in diagnosis when tuberculous laiyngitis is in question 

A patient suffering from atrophic rhinitis may develop an unusual form of 
laryngitis lmol^n as laryngttu stcca, in which small brown scabs adhere to the oro 
and postenor commissure, but occasionally the disease itself spreads to the laty^ 
which IS covered by large greenish or brownish black fetid crusts, more rarely*^ 
the crusts extend into the trachea and cause severe djspnosi. 

Pachydermia laryngu is an uncommon vanety of chronic latyTgitis, occum^ 
prinapally in middle aged men It is frequently ascribed to au»holism 
perhaps on insufficient grounds and the diagnosis between pachydermia and tuW 
culosis or syphilis is often a matter of difficulty The charactenstic epithelial thicstf 
mgs are probably of the nature of corns, resulting from frequent cough and contm^' 
irritation There is hoarseness of a rough raucous character, but no particular 
comfort. The epithelial thickening is pink or whiush and occupies the 
region of the glottis from the vocal processes backwards to the postenor comrw*^^ 
A circumscnbed swelling appears on each \ocal process, w ith a small cup or depre** ^ 
at the apex the approximation of the cords is better than would be expected hee2» 
the prominence on one tocal process fits mto the depression at the other Tb® X 
ttiehum of the mter arytenoid space is thrown mto ndges, which fill up the 
between the ai^enoid and the postenor commissure, but leave a depression t® 
middle hnc These firm opaque, synunetne^ swellmgs, without ulceration* 
distinguishable from the soft irregular granulations of a tuberculous lesion . 

TreatmenU-^Thc detection and correction of the xtiological factors arc the t® 
important part of treatment. Any consutuuonal disturbance, such as ac^ 
rheumatism, gout or dyspepsia, should receive attenuom Over indulgence m toljac^ 
or alcohol la^ of venulation and exposure to dust must be considered, and 
teachers the blackboard chalk is a common source of irntation 

Incorrect voice production is a factor of great importance and a good sp^ 
therapist can often provide substantial help 

Almost alway’s some infection u discovered m nose, smuses. tonsils or 
Elu^ation of such infection is the most important step m treatment, . 

pcaUy, weatment must begin with rest of the voire, which should be abf Jg 
m the case of professional voice users mere there is much secreUon a sahnc 
may be u«d m a spray-sodmm bicarbonate, borax, sodium chlonde gr 10 of 
glycenn, 60 min , ^vater to 1 oz OUy soluuons are usually preferred such as 
gr 5 camphor ^ 2, cUorbutol gr 5, or oil of eucalypms m similar 
V^T application of pigments is not 
tennL n . A "“tended only when pachydcrr^lous changes are 
Si? advised an alcoholic soluuon of sahcylic aad begiiimg ^ ^ 

cent, and increasmg to 6 or 8 per cent, ° ^ 

-od-de. gr 2 or 3 mne, a day 


TUBERCULOUS LARYNGITIS 


^Uology.— In all cases the disease 
which It 13 an important complication. 


13 secondary to pulmonary tubercul®^ 
It is probably caused by infection fro 


tie 
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Sputum, is commoner in men than in Tromen, and is most frequent between the ages 
of 20 and 40. St Clair Thomson found that the difference in sex-incidence is occupa- 
tional, and that ^\omen working in office and factory are as susceptible as men. 

Symptoms. — ^The disease attacks, in order of frequency, the vocal cords, arytenoid 
region, inter-arytenoid space, ventricular bands and epiglottis ; in general the glottis 
is invaded before its upper aperture. The typical infiltration is finely nodular, pallid 
and soft in appearance; ulcers are shallow, with a smooth speckly base and pale 
ill-defined margin. On the vocal cord the disease chiefly attacks the posterior half 
and espedally the vocal process, where ulceration readily reaches the underlying 
cartilage and may produce a deep triangular excavation. Thickening in the inter- 
arytenoid region is common ; infiltration of the ary-epiglottic folds results in typical 
pale semi-translucent flask-shaped swellings, while the epiglottis appears as a firmer 
red sausage-shaped mass. 

The voice is weak and has not the raucous quality associated with syphilis. Some- 
times voice production is actually painful. Cough and expectoration are mostly due 
to the pulmonary disease and not in any considerable degree to the larynx. Pain on 
swallowing is common and often very intense; there may also be actual obstruction 
to deglutition and, in a late stage, entry of food into the larynx. Dyspnoea is 
rare. 

Diagnosis. — Although signs of pulmonary tuberculosis are helpful in diagnosis, 
it is obvious that any kind of lar^mgeal disease may occur in a consumptive 
patient 

From simpU hrytigUts . — In the earliest stage of invasion tuberculous laryngitis 
may exactly resemble catarrhal laryngitis, but redness of one cord only is certainly 
not due to catarrh, and the latter quu^y improves under treatment. Inter-arytenoid 
mfiltration resembles pachydermia, but the latter is opaquely white, firm and sym- 
metrical. 

From lupus, typical tuberculosis differs completely. The former is painless, 
affects first the epiglottis and upper aperture, is never accompanied by cedema, and 
tends to cicatrisation. But there is a chrome " lupoid ” form of tuberculous laryngitis 
which attacks the epiglottis and is very similar to lupus. 

From syphilis . — ^The tuberculous ulcer has an Ul-defined margin without surround- 
ing hypermmia ; the base has a yellow speckled appearance, and on healing there is 
little scarring or contraction. The superficial syphilitic ulcer has a weB-defined 
hyperasmic margin, %riith a smooth, flat base ; the deep ulcer is " crateriform ”, with 
thickened punched-out edge, and, on healing, leaves a dense scar and marked de- 
formity. In general, syphilitic lesions attack the anterior half of the larynx, tuber- 
culous the posterior; the former look firm and dense, the latter, soft, translucent 
and ill-defined. 

From neoplasms . — Only the rare tuberculomata resemble innocent tumours. Occa- 
sionally tuberculosis atta<is one vocal cord in an elderly patient, and may then easily 
be mistaken for epithelioma, especially when, as often happens in sucm cases, the 
pulmonary signs are inconclusive and tubercle baeiJh absent from the sputum. 

Prognosis. — ^This has greatly improved in recent years due to advances in the 
chemotherapy of tuberculosis. 

Treatment. — ^Tuberculous laryngitis is but a complication of pulmonary tuber- 
culosU, and by far the roost important part of the treatment is that of the general 
infection. Complete vocal rest has in the past been the mainstay of treatment ; this 
is a severe^ and depressing measure and it is now not alwaj's necessary to enforce 
complete silence. Strepiomycinj combined with isoniaztd or sodium aminosalicylate 
(P.A.S.) not only promotes healing of laryngeal lesions but witliin a very short time 
abolishes pain and dysphagia. It should now never be necessary to use a galvano- 
cautery or to insufflate analgesic powders, let alone to inject alcohol around the internal 
laryngeal nerve. In these days one no longer secs the desperate case of tuberculous 
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ORGANIC PARALYSIS J h O 
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namely the cHeo-arytenoidens poaUem (often, for ^“f“'5.e mid- 

nam y, . » T’hia muscle not only moves the vocal cord away irom -tilaec 
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ABDUCTOR PARALYSIS ^ 

The affeeted cord lies immohde in the imdhne, being held Acre 'V^f.Sr’on 
action of adductor muscles (cnco-aiytenoidens Uteralis and tot the 

phonation the unaffected cord Ktmgs oyer to meet its i^obile appears 

itce is unaltered. It U not quite true to say that during phonation *>>' Pgont 
normal, for on the sound side Wnsbergs rartilage see™ to move on 

of its fellow. The glottic aperture is reduced but dyspntea is onlj n 

“'BSetal abductor paralysis is a serimB randition, ^ '’j'roSwT 

sudden,a5hothcordshetogetherinthemiddlehne,lcavingamercclunlt. m p 
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embarrassment is extreme, but the conical shape of the subglottic region allo^\'s 
expired air to blow the glottis open. The voice is quite good, though the patient 
must constantly pause in a vain attempt to fill the lungs. Were it not for forward 
displacement of the JUTtenoid cartilages referred to above, thus allowing a chink, 
patients would asphyxiate. 

COMPLETE PARALYSIS 

When only the recurrent laryngeal nerve is involved the affected cord assumes a 
“ paramedian ” position for the crico-thyroid muscle, an external tensor and weak 
adductor, is still acting. The cadaveric or intermediate position can only be assumed 
when this muscle also is paralysed, as in a lesion of the main vagus trunk above the 
superior laryngeal nerve from which it derives its innervation. The true cadaveric 
or intermediate position is half-way between abduction and adduction, w’hereas the 
paramedian position is somewhat nearer the midline. Few observers could distinguish 
such a small positional difference were it not for the fact that when the crico-thyroid 
muscle is acting there is still some cord tension, and when paral}'sed tension is absent, 
so that the cord presents a ivavy appearance. The affected cord during respiration 
appears shorter and lies at a slightly lower level, and the cartilage of Wrisberg seems 
unduly prominent. The reasons have already been given when discussing the effects 
of posticus paralysis. 

In a unilateral case, whether the lesion is true recurrent nerve palsy or high vagus 
palsy, there Is at first inefficient closure of the glottis and a feeble husky voice results ; 
air waste on phonation is characteristic. As time goes on the voice may improve 
because the unaffected cord compensates and swings right across the midline on 
phonatiocu At first there may be some overflow of water or food into the trachea 
out this also improves as time goes on. 

^Vhen complete paralysis is bilateral there can be no hope of efficient glottic 
closure. The voice is feeble and “ breathy,” whilst spilling over into the trachea is 
a constant source of worry. Breathlessness is usually only evident on exertion. 
Bilateral complete paralysis is fortunately very rare. 

Diagnosis. — ^The diagnosis is almost entirely a matter of accurate inspection. 
Obliquity of the laryngoscopic image, due to faulty position of the mirror, may cause 
confusion. In nervous subjects the cords are sometimes adducted on inspiration, 
but they will abduct natur^y during the involuntary inspiration which folIo%vs a 
prolonged phonation. The only condition which really imitates paralj^is is the 
faation of the arytenoid cartilage which results from disease in or around the joint ; 

cc)Tnp\t\e imTnuknWty wilJn the pr»ence o5 sweffing or scarfing oSten aids the 
diagnosis, but in old-standing cases of paralysis secondary fixation frequently occurs. 
In cases of arj’tenoid fixation there is no ** dropping forward ” of the cartilage of 
Wrisberg. 

Aitiology.--The movements of the cords are represented bilaterally in the cortex 
cerebri, and stimulation of either centre produces movement (adduction) of both 
cords, from which it follows that no unilateral lesion above the bulbar nuclei can 
paralj'se the lar^mx, and clinically we find that it is never affected in cases of hemi- 
plegia. The bulbar centres lie in the floor of the fourth ventricle, and here a lesion 
of one centre causes paralysis of the cord on the same side which, in a gradually 
progressive lesion, affects first the abductor muscle. Thence the nerve fibres pass 
in the roots of the bulbar-accessory to the vagus and recurrent laryngeal nerv'C ; the 
cause of the naralysis may, therefore, be situated (1) in the medulla, (2) at the base 
of the skull, (3) in the vagus or (4) in the recurrent laryngeal nerv’e. 

Paralyses of bulbar ongin are often, but by no means always, bilateral. In lesions 
here and at the base of the skull neighbouring nerves arc liable to be involved ; thus, 
paral j'sis of a cord and of the palate on the same side may coexist (syndrome of Av cllis), 
or paral)'si3 of cord, palate, trapezius and stemomastold from involvement of the 
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W1 patients suffering from laryngeal paralysis must be forbidden to s 

PONCTIONAI. PAKAI-TSIS (PUNCTIOHAI APHONIA) . 

ffitlology.— Yunctional aphonia is a common rnanifesmion '>'*^*''“‘^*5 the 
chieffy m foung women. Many cases were encountered amongst ™'" J ^4 H 
War i 1914-1918 and the War of 1939-1945. men who» «";fy‘''SS"Sd lo«l 
driven them into a sate of "battle eshausuon . Sif seeins clea 

infammatory conditions may predispose to an atach of “f*'""'?- i„ound. I‘ 
that the condition would not matenalise without some ’'Jaten^ ba<*^ moderate 
1, tme that some women are rendered aphonic by “9?“. anprosimatio"- 

seventy, but it is not the inflammatory process which proh biB rard appro 

Symptoms.— Paralysis of the adduOTta presenB a totolly “wlule at 

from organic paralysis. It is always bdateml ; the "/Set into the 

rest, but, on attempa at phonauon. it a seen that the cords do riot adM „ 

position necessary for the producuon of die voice. tfa ^ds antetiotU- 

alone are working InefBciently, an ellipUcal chink is left '’Ctwera the mr , 

If the cnco-arytenoidei latetdes are pareue, the enure glottis rem^ tl^^golar 
variable extent, and, very rarely the arytenoideus is affected alone whm ^„p,ote, 
apermre is left behind the vocal processes. The pairfysis is y/|„ 3 „fficient to 

indeed a considerable amount olfmoimment is usuaUy , “.udden and 

produce phonation. In purely hystencal cases onset and recovery are 
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the voice vrhen regained is clear, tliough perhaps at first less powerful than usual. 
Whilst examining the larynx through a mirror it is well to ask me patient to cough : 
if the cords remain separated during attempted phonation and come together on 
coughing the diagnosis of functional aphonia is not in doubt. 

When a patient assailed by some great emotional disturbance is “ struck dumb ”, 
she is not even able to whisper, for the whole speech mechanism is paralysed. This 
is called ” hysterical mutism ”, 

Treatment. — In patients suffering from debility the cause should be found and 
treated. Predisposing local inflammatory conditions should be sought for and appro- 
priately treated. It is well to remember that patients suffering from chronic phthisis 
sometimes speak very softly and may become almost aphonic. 

Although in some cases of true functional aphonia the voice can be temporarily 
restored by powerful local stimulation, this form of treatment is not recommended 
for aphonia will usually recur. The most difficult patients to treat are those who have 
been unsuccessfully subjected to such local treatment. 

The physidan must be sympathetic yet firm and confident, and it is his first duty 
to explain that there is no senous disease. The patient may be told that the trouble 
results from muscular inco-ordinatioo. 

The best long-term results are obtained when the voice can be restored during 
the first interview, and it is imperative that no relation or friend should be in the room. 
A good plan is to suggest that one group of muscles in the larynx is in spasm and that 
without complete body relaxation it is difficult to break down this spasm. The 
patient may be asked to Ue on a comfortable couch and told to relax as though about 
to go to sleep. It is surprising how rnany patients will in fact go straight into a semi- 
hypnotic state. The “laryngeal box” may be moved from side to side across the 
vertebral column and suggestions made that by breaking down the spasm in this 
way the voice wiU be fully restored. More often than not when told to rouse herself 
and recite “ God Save the Queen ” the patient xvill do so in a normal voice. Should the 
voice be not fully restored the phj sician must retain his attitude of complete confidence, 
and assure his patient that there has been encouraging improvement, and that restora- 
tion of normal function can and will be attamed in a short space of tune. \Vhen the 
voice is restored it should be freely exercised. Really difficult cases must be referred 
to an expert for psychiatric treatment. 


SPASMODIC AFFECTIONS 

SPASM OF TWE GLOTTIS 

Spasm of the larv'ngeal muscles produces adduction of the cords, for, though the 
abductors are probably affected, they arc overpowered by the stronger adductor 
muscles. 

.ffitiology.— ^1) In the majority of cases the spasm is a reflex set up by local 
irritation foreign bodies, inriuding the laryngoscopic mirror, irritating gases and 
mflarnmation, ulceration or tumours m or near the larjTix. (2) Spasm is also caused 
by irritation of tlie recurrent laryngeal nerves by mediastinal tumours and, especially, 
by aneurysm. (3) Central nervous lesions, espcdally tabes. (4) Functional disturb- 
ances, frequently h>-stcrical, and sometimes excited by sexual disturbances. 

Symptoms, — he attacks vary much in different subjects in sev erity and duration. 
Tlie patient clutches^ some support or rushes to the window. The respirations are 
rapid and shallow, witli loud inspiratory stridor, and, in the height of a severe attack, 
arc completely arrested with all the signs of asphjTiia. The subjective sensations 
include a homblc feeling of anxiety, but consciousness is not lost. Many cases are 
less acute but persist longer, cvxn for several hours. 
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Prognosis.— The attacks arc practicaHy never fata!, unless a foreign body or 

During the attack amyl nitrite or chloroform may be inhaled, and 
ampoules of these drugs should be kept at hand. Between the attac^ , 

irritation should be sought for and removed, the upper air-passages brought to a 
healthy condition and the general health and mode of life should receive attentio . 
Administration of bromides may be required when the attacks recur frequently- 

W. I. Daccett. 


DISEASES OF THE TRACHEA 

INFLAMMATION OR TRACHEITIS 

ACUTE TRACHEITIS 

Acute tracheitis may occur from any condition leading to irritation of muco^ 
membrane of the trachea. ^Vhen U occurs as a result of bacterial or chemical 
the whole of the upper air-passages are usually involved in greater or less 
and the clinical manuestations are not confined to the trachea. In some ^es, W ' 
ever, the stress of the resultant reaction falls upon this tube, and the condition tbC‘ * 
fore requires separate consideration. ^ 

Etiology, — 1. flfieroWc tnoaridn.— -This is the commonest cause. The oacw* 
usually found associated with tracheitis are the so-called catarrhal organisms, su ^ 
as Neuseria eatarrhalU, the pneumococcus, the Fnedlander pneumo-bacillus ^ 
Hamophilus influenza. It is probable that the pnmary organism in nuny „ 
a virus. Frequently a streptococcus may be found, either alone or in 
with one or more of those just mentioned. As with catarrhal inflammation of 
parts of the upper air-passages, damp, cold or foggy climatic conditions 
to tracheitis. It is more common in young and middle-aged adults than m inian^ 
or in old age. Mouth-breathers are more liable to this condition. Exposure 
sudden changes of temperature may be a factor in its onset. ^ 

Tracheitis may also occur as part of the clirui^ picture m some of the 
speafic diseases, such as enteric fever, diphtheria, whooping-cough and measles. 

IS often a troublesome and distressing association or sequel of true influenza. . 

2. Chemical agencies . — ImtaUng or poisonous fumes and vapours may 

^c^y acute form of tracheitis. It may therefore occur in certain occupations, ^ 
adequate precautions are taken. The use of " poison gases ” in warfare has di^ 
widespread attention to tins form of the condition, smee tracheitis was^ an al® 
constant result of certain forms of “ gassing The chief chemical irrit^^ ^ 
in the IVar of 1914-1918 were chlorine, phosgene and dichlordiethyl sulphide, co 
monly known as mustard gas. Of these the last was perhaps the most irritant to 
trachea, and fatal cases invanably showed tradieal lesions. Direct mhalatio 
steam may also induce an acute tracheitis. , , 

3. Mechamcal causes . — The presence of a foreign body, or the ot ” 

trachea by ociension from malignant growth in adjacent structures may I®**? ^ ,s 
local or e\en to a general tracheitis. It is noteworthy, however, that the 
frequently spared in occupauons involving the respiration of dusty air, 

to tfeposits in[the lungs and bronchial glands with resulting pneumoconioses. " 

a coal miner’s lungs are black, yet his trachea may be practically normal. , 
Pathology.— The changes found m the trachea vary from simple ,-^tjs 

flammation’to intense destructive changes with ulceration, and in some cases croups 
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or membranous exudate. In the catarrhal forms, the mucous membrane sho^^’s 
changes similar to Aose in bronchitis. It is at first swollen, red and dry, the vessels 
running across the trachea being engorged and clearly visible.^ Then, owing to 
increased activity of the mucous glands, excessive mucoid secretion occurs and the 
mucous membrane becomes moist, after which resolution may take place, or the 
process may proceed to a muco-purulent stage, when the fluid on the membrane 
coheres to form yellowsh or green tenacious pellets. Occasionally numerous red 
blood cells are extruded and the tracheal exudate becomes streaked, tinged or 
uniformly pinkish. 

In some inflammations, such as those induced by poison gases or inhaled steam, 
the mucous membrane may be intensely engorged and actual destruction may occur, 
involving even the deeper structures and the cartilages, so that greyish yellow sloughs 
result, which on separation leave ulcers. In diphtheria the characteristic false mem- 
brane composed of necrosing fibrin, leucocytes and bacilli may be found loosely 
attached to the mucous membrane, as in other localisations of this process. It may 
be primary or secondary to faucial or laryngeal diphtheria, either by direct extension 
or tlirough diphtheritic infection of a tracheotomy wound. 

In influenza the pink appearance of the trachea is of such constancy in fatal cases 
that it has come to be regarded as one of the most characteristic post-mortem changes 
found in this disease. The bright injection generally involves the lower half of the 
trachea, but it may occur alone the whole length of this tube. 

In whooping-cough the inflammatory reaction is usually less acute. 

In typhoid fever small ulcers may occasionally be foimd in the trachea similar 
to those occurring more commonly in the larynx. 

Symptoms. — ^Acute catarrhal tracheitis usually begins more or less acutely, like 
the common “ cold ”, of which it is to be redded as one form, with malaise, slight 
headache and a mild degree of fever, the temperature being usually between 99® 
and 100® F., rarely 101®^ F, The patient soon experiences a sensation of irritation 
behind tlte sternum, rapidly leading to a harsh, dry cough of noisy character. The 
cough aggravates the retrosternal discomfort, which develops into a sensation of raw- 
ness or soreness, making the cough very painful and distressing. If the larynx js 
involved at the same time, the voice becomes hoarse and sometimes lost, or reduced 
to a raucous whisper. In tracheitis alone the \oice is usually unaffected. After from 
12 to 24 hours tiie condition passes into the mucoid stage. The cough becomes 
looser and less painful, and sm^ pellets of tenacious mucus are coughed up, usually 
Vssxw-d'Ne.lk.Wr, m tSvose. m rwral m tltber 

^e, the mucus may be streaked wth blood or even tinged a uniform pink colour ; 
in the more acute forms it sometimes becomes yellow and more purulent. In the 
mucoid stage, the retrosternal soreness becomes less, the constitutional s)’mptoms 
abate, while the temperature subsides and becomes subnormal. The patient often 
feels weak and out of health for some days, and is sometimes left wth a noisy morning 
cough and tracheal irritation w’hich may last for days or weeks. The aspect of the 
patient show’s nothing characteristic. There is the general appearance of fever, 
malaise and discomfort. The rise of temperature and increase in pulse-rate are 
usually moderate. In the early stages phyrical examination of the chest shows no 
abnormalit}’, but w’hen exudation occurs a coarse wheeze may be audible over the 
trachea, particularly w’hen the patient takes a deep breath or just before a cough 
occurs. 

Diagnosis. — ^The association of catarrhal symptoms with a dry, harsh cough 
and retrosternal soreness, without signs of bronchitis, is almost pathognomonic. In 
some cases the diagnosis can be established w’ith the larj’ngoscopc or by endoscopy, 
but in most the discomfort which these examinations entail is unnecessary. 

Prognosis.-^This is almost invariably good, except in debilitated subjects or in 
those witli cardiac or renal disease, in w’hom the process may spread to the larj’nx. 
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bronchi or lungs The usual course is from 2 days to a week, though cough an^ 
expectoration may persist for days or weeks The condition may i 

To some extent the prognosis depends upon the care and treatment in the ini 
stage Cases that are neglected are liable to became chronic. 

Treatment. — ^The prophylactic and remedial treatments of acute tracheitis a 
practically identical with that of acute bronchitis of the lai^er tubes Even lo cu' 
cases the patient should go to bed, though this may be necessary only for 1 or 
days , but he should keep to his room till his temperature has become nonnal 
may be less need for expectorants than in bronchitis, and a simple saline diaphore 
mixture, with the addition later of tinct ipecac and tinct opu camphorata, may 
all that is necessary Sedative inhalations, such as vapor benzoini, are useful, an 
counter-irntation to the sternal region is comforting to the patient When a chro 
noisy cough develops a mixture containing small doses or apomorphme and tin 
chloroform ct morphin co often gives refief, or codeine linctus B P C 
13 often of value given by inhalauon or m severe cases by injection (pp 8 and v/ 
When tracheitis occurs as part of some specific disease, such as diphtheria 
influenza, the treatment should be that appropriate to the primary disease 
In “ gassing ”, every effort should be made to relieve the distressing and 
symptoms, and for this purpose morphme may be required Vanous inhalano ^ 
may be tried, and useless cough should be checked by sedaUve mixtures or oj 
Imctus of heroin, morphine or codeine 

CHRONIC TRACHEITIS 

etiology — Chronic tracheitis may follow an acute attack, or it may 
insidiously m patients suffering from chronic laryngitis or bronchitis 
of Cigarette smoke is a not infrequent cause It is also sometimes a sequel of jjj 
rhinitis, especially of the atrophic form or ozesna. A certain degree of chronic ww ^ 
accompanies the specific lesions of syphilis and tuberculosis, which are desen 
below , jj, 

Pathology ~V anous degrees of chronic inflammatory lesions may be found 
chronic catarrhal tracheitis, the vessels arc distended or engorged, and the j 
membrane of the trachea becomes thickened and more or less covered vath 
or muco purulent secretion, the histological changes being those of chrome ^ ^ 
inflammation, namely, shedding of the ciliated cpitheJial cells, overactivity 
mucous glands and sometimes thickening and intfuration of the submucous 
from proliferative changes A condition of penchondntis of the tracheal 
may, m this case, be observed, and this may result m a mammillated appearan , 
the internal aspect of the trachea In ozeena, crusts similar to those m the nose 
pharynx may form on the tracheal mucosa , 

Symptoms — ^The symptoms of chronic tracheitis are similar to those 01 ^ 
acute form There is a sense of discomfort and irritation about the trachea 
chronic, almost dry cough, often worse in the morning There is 
scanty, sticky expectoration, mucoid or muco purulent, darkened by carbon 
and occasionally blood tinged t, » ttr 

There are practically no physical signs of this condition, except tha 
tracheal changes can be observed by the laryngoscope or by endoscopy ° 
trachea iiont'es 

Diagnosis — This is concerned chiefly mth its differentiation from chronic cb 
m the trachea due to syphilis, tuberculosis or leprosy and confirmation that it » ^ 
caused by the presence of new growth It must largely be made by enflos y 
examination 

Prognosis — The prognosis depends upon the ause When this can 
as by treatment of predisposing conditions in t^ nose and throat, the outlook is g 
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When the tracheitis is due to other conditions, such as syphilis and tuberculosis, it 
depends upon the situation and extent of the other lesions and upon the treatment 
adopted, _ ^ . 

Treatment, — ^This is, in its main features, similar to that of acute tracheitis, 
but climatic treatment may be of great importance. The patient may perhaps spend 
the winter months in a warm or equable and clear climate uith great adv'antage. 
When other conditions are concerned, such as ozosna, syphilis or tuberculosis, the 
treatment appropriate to them should be employed as well. 


CYSTS AND TUMOURS 
These are rare conditions, but require careful consideration. 


CYSTS 

Oiring to weakening of the wall of the trachea, local bulging may occur, giving 
rise to a cj’Stic, air-containing swelling in the nedc, m direct communication with 
the lumen of the trachea. Such C3^ts are known as “ tracheoceles " or " aeroceles 
They ate resonant to percussion and can often be temporarily reduced by pressure. 
Small retention cysts may occur in the posterior wall of the trachea, from obstruc- 
tion of the ducts of the mucous glands as they pass through the trachealis muscle. 
They are of pathological interest only, and do not give nse to symptoms. 


SIMPLE TUMOURS 

The most important is papilloma. It occurs chiefly m children and is usually 
pedunculated. When it grows in polypoid form it may lead to obstruction of the 
trachea low doivn, in which case tracheotomy may fail to give relief, and death results 
unle« the tumour can be removed by endoscopic methods. 

Other innocent tumours occur, but are rare. They mclude enchondrosis from 
localised overgroivth of cartilage, multiple enchondromata, and osteoma from ossifica- 
tion of a pre-existing enchondroraa. Lipoma and aberrant th}Toid tumours may 
occur, but are very rare. 

Symptoms. — These tumours produce varying degrees of tracheal obstruction, 
and can usually only be recognised by endoscopy. Treatment is considered under 
tliat of tracheal obstruction. 
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djsphagia and sometimes laryngeal paralysis reveal the origin of the tracheal symp 
tons when they occur In this case copious frothy mucoid expectoration is frequent, 
and when ulceration develops with perforation, food particles may enter the trachea 
excite cough and soon lead to inhalation broncho pneumoma or gangrene When 
the groivth is near the bifurcation, urgent dyspnoea is the rule, and spasmodic attacks 
may occur, causing extreme distress In most cases of tracheal growth the char 
actenslic clanging Brassy cough (gander cough) of tracheal obstruction can be heard 
The trachea may be pushed to one side and its lumen distorted and obstructed by 
growth in the cervical glands or in the thyroid gland In mediastmal new-growth 
invading the trachea, the pressure signs and symptoms characteristic of that disease 
usually render the explanation of the tracheal symptoms apparent 

Diagnosis — Intratracheal growths have to be differentiated from other causes 
of tracheal obstruction, and the diagnosis is considered in detail under that conditioa 
Endoscopy affords valuable confumation if it is practicable or desirable In eeso 
phageal and mediastinal neu growths invading the trachea, radiographic examination 
may assist in diagnosis 

Course — ^Tms is generally rapidly progressive 

Prognosis — ^This is hopeless, death occumng from asphyxia or from some 
complication or by asthenia 

Treatment — ^Treatment can be palliative and symptomatic only In obstruc 
tion, It may be possible m rare cases to give temporary relief by a low tracheotomyf 
but, as a rule, this is impossible, owing to the presence of obstruction below any 
point nhere the trachea is accessible 


THC !^^^£CTIVE GRANULOMATA 


SYPlltLtS 

The trachea may be affected m both the congenital and acquired forms 

In congenital syphilis, a progressive acatnsation may occur, leading to stenosis 
In acquired syphilis, during the secondary stage, the mucous membrane of |he 
trachea may become generally hyperjemic, or small raised mucous patches may develop 
locally In the tertiary penod, gummata may occur in the trachea, the commones 
site being toivards the lower end Degenerative processes, leading to necrosis aiw 
softening eventually result m ulceration, sometimes with local sloughing of p^*^ 
of the tracheal tings In the process of cicatnsauon a progressive stenosis nwy 
develop 

Symptoms — Symptoms are those of chronic tracheitis and tracheal 
in both the secondly and tertiary manifestations, but in the latter, signs of 
stenosis may develop when scarring and hcaUng are in progress Laryngeal 
ment occumng at the same time tends to distract attention from the tracheal lestoo^ 


or to obscure them 


.ful 


Diagnosis — The diagnosis of syphilis of the trachea depends upon a 
study of die history of the case, indications of tracheal imtation, laryngoscopic 
endoscopic examination, the coexistence of otlier manifestations of syphilis, ano 
their absence, 3 positJir Wassermann reason j 

Prognosis — If-the«. idiuon is recognised early, excellent results may be 
by treaiment, but jt js obiru. ' that where deep destructive changes have resu 
xncdianal measures can only pin*^ate 

Treatment —Antisyphilitic tit^*mcnt should be administered vigorously 
cases of stenosis of die trachea from Ck'^triaation, dilauuon of the stricture by 
^bougies introduced tlirough an endotT^P^ practicable and afford vta 
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TUBERCULOSIS 

Tuberculosis of the trachea may be found post mortem in advanced cases of 

P ulmonary tuberculosis, usually in those with extensive laryngeal involvement. 

rimary tracheal tuberculosis is unkno\vn. Secondary lesions in the trachea and 
bronchi are found not infrequently on sptematic endoscopic examination. 

Pathology. — ^Tuberculous lesions may occur at any part of the trachea, but they 
are more frequent in the lower part and on the postenor wall. When they occur 
they are usually numerous. There may be some general hypersemia, or small tubercles, 
varying in she from a pin's head to a split pea, may be visible. Later, superficial 
ulceration occurs, forming irregular punched-out ulcers. Occasionally, the process 
may extend deeper, and erosion of the carulages may occur, with the formation of 
sinuses and even fistulous communication with the oesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation of ad- 
vanced disease, its clinical indications are slight and are usually obscured by the 
more obvious laryngeal and pulmonary symptoms and signs, though if the process 
extends deeply and produces sinuses and fistulous tracks, it may become apparent. 
The actual tracheal symptoms are those of cough and retrosternal soreness. 

Diagnosis. — ^This condition has to be distinguished from other chronic traclieal 
lesions, and a diagnosis can only be made from a careful review of the history, the 
general evidence of tuberculous disease, and by the tracheal involvement which may 
be visible by endoscopy. 

Treatment. — ^American observers have treated the lesions by cauterisation with 
silver nitrate. Streptomycin and isontazid are usually effective. 

LEPROSY 

In some cases of this disease, granulomatous lesions occur in the trachea, and 
these may eventually give rise to tracheal stenosis, owing to the contraction of new- 
formed fibrous tissue. The diagnosis can only be made from the occurrence of 
tracheal symptoms in a case with established lesions of leprosy in other parts. 

The treatment is symptomatic. 


SCLEROMA 

Although in most cases this condition affects the nose only, scleromatous lesions 
may be lound in the trachea as a pathological curiosity. The disease in any form is 
rare in England, and occurs chiefly in Poland and Austria. The nodules of granulo- 
matous tissue in the trachea may cause partial obstruction mechanically, or, on 
contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign bodies, 
by conditions originating in the trachea, and by pressure from without. 

FOREIGN BODIES IN THE TRACHEA 
The commonest route by which foreign bodies enter the trachea is through the 
mouth and larynx, in the acts of breathing, laughing, yawning, sighing, or before and 
after coughing, when food or some forwgn simstMice is in the mouth. A piece of 
bone, a stud, button, false teeth, chewing gum, peas, articles of food, nuts, grains of 
wheat, beads or blades of grass are among the substances which may gain entrance 
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to the trachea in this man ner. Surgical operations in the mouth and throat may lead 
to the inhalation of a tooth, a piece of toosH or a mass of adenoid tissue. Materia] 
vomited from the stomach, such as food, blood clot or intestinal worms, may be 
inhaled into the trachea. A large blood dot in hxmoptysis may temporarily obstruct 
It. Foreign bodies, such as small projectiles embedded in old wounds of the ne^, 
peices of new*groiTth or tuberculous glands may also gain access by ulceration 
through the tracheal wall. 

Udess it becomes impacted, or is too large to enter one of the two main broncU, 
a foreign body rarely remains long in the trachea. It either causes death with dramatic 
rapidity, is coughed out again, or passes down into one or other of the large bronchi 
or their secondary didsions, where it produces results which are described in the 
section on diseases of the bronchi. 

Symptoms. — ^These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current w hich it induces, but in general 
the tracheal symptoms are less uig«it than those of larjTigeal obstruction, and less 
serious than those of obstruction of one or other main bronchus. There may be 
intense djspncea, with great discomfort and alarm during the actual passage through 
the larynx of a small foreign body, especially if it is temporarily arrested there; but 
when It enters the trachea there is an almost instantaneous cessation of the acute 
distreM, though some degree of dyspneea may persisL The type of dyspneea is 
inspiratory in the main, though a minor degree of expiratory difhculty may be apparent 
if the foreign body is of considerable size. There may be a definite stridor wth both 
phasw of respiration, but it is more pronounced in inspiration. If the foreign body 
remains loose in trache^ which may occur if it b rounded and too large to engage 
in one of the main bronchial divisions, a sound of nbratory character may be heard 
on ausculution of the trachea, sometimes described as the bntit de grthtiemenU 
This may be produced by friction of the foreign body against the tracheal wall, or 
more commonly by the air oassing over it during respirauon. A paroxj’smal cough 
may occur, caused by the foreign body irritating the sensitive posterior wall of the 
trachea, and during such an attack the foreign body may be forced up to the laryns, 
obstruct it, or cause reflex spasm with intense dyspnoea and cyanosis and a risk of 
suffocation, unless it drops back, b coughed out, or removed. ^Vhen sudden rupture 
of caseous material into the trachea occurs, the lumen may be blocked and death take 
place rapidly. 

Diagnosis. — ^The hbtory of disappearance of some object from the mouth during 
coughing, brratWng or laughing should give nse to suspicion of an inhaled foreign 
body, and tUs may be confirmed by seeing the object directly by endoscopy, or 
indirectly by means of the radiograpli. 

^urse. — A foreign body impacted m tbe trachea may give rise to septic inflam- 
mation of Its walb, with subsequent cicatrisation after removal, or it may lead to 
secondary infective processes m the lungs, such as purulent bronchitis and broncho- 
pneumonia. 

Prognosis.— This depends m the mam on the nature of the forrign body, and 
the ume elapsing before its removal. An irregular, rough or soft foreign body is 
more likely to induce septic complications than a smooth, hard substance. Apart 
from rapidly fatal results, the prognosis is better with intratracheal foreign bodies 
than with those reaching the bronchi. If removal b effected within 24 to 36 hours, 
recov cry is usually rapid and complete. 

Treatment- — Treatment consists m rapid removal with as little damage to the 
trachea and larynx as possible. This may be effected by means of forceps passed 
through a bronchoscope, or rarely by tractotomy alone, when Ae foreign tdy tosS 
be coughed out through the opening or be easily removed by forcep . Inversion of 
the patient in the hope that gravity may assist the expiratory efforts of anigh is dang^’* 
ous and should only be attempts after tracheotomy has been performei 
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rupture of a caseous gland or softening ncw-growth occurs into the trachea, an 
immediate tracheotomy may be necessary. 

OBSTRUCTION PROM CICATRISATION OF THE TRACHEAL WALLS 
.ffitiology. — ^This may result from any condition leading to ulceration of the 
tracheal walls, vnth subsequent healing, such as a syphilitic gumma, or less commonly 
other granulomata, such as tubercle, leprosy or scleroma. Another cause is cicatrisa- 
tion from wounds of the trachea, acddental, suicidal or after tracheotomy, when 
the indsion has been made too near the cricoid, or when the wound has become 
infected or the tube left in too long. Scarring from damage to the trachea by 
the inhalation of boiling or caustic liquids or even by inhaled gases may lead to 
stenosis. 

Pathology. — The deformity of the trachea and the obstruction of its lumen 
depend upon tlie situation and the extent of the dcatridal contraction of its walls. 
It may be local, producing an hour-glass constriction, or involve a long extent of the 
tube. Occasionally, espeaally in syphilitic lesions, stenosis may occur at two different 
levels. 

Symptoms. — These depend upon the degree of stenosis, the rapidity with which 
it dev'elops, and the condition of the larynx, bronchi and lungs. When the stenosis 
is produced gradually, as in cicatrisation, a degree of obstruction may result, greater 
Aan would be compatible with life if suddenly induced. In the early stages of a 
progressive stenosis, slight dyspncea may be present on exertion, and during sleep a 
faint stridor may be audible, disappearing when the patient is awake. As the con- 
traction progresses, the dyspntsa becomes more marked, and a definite and persistent 
stridor develops, at first inspiratory only, though expiration may become both noisy 
and obstructed. The patient may experience a sensation of obstruction referred to 
the neck or under the sternum, accompanied by pain and irritation, leading to cough, 
which may be dry, noisy and metallic, or accompanied by more or less frothy sputum, 
if the primary condition is associated with wmespread tracheitis. The voice may 
lose tone and volume, and the patient talk more quietly than normal and with some 
evident effort. In advancing stenosis, sudden and alarming attacks of dyspnoea may 
occur, leading to cyanosis and threatening suffocation. These attacks are usually 
due to an accumulation of mucus at the site of the stenosis. The patient in advancing 
degrees of obstruction cannot lie dow’n, and generally sits leaning fonvard witli chin 
depressed. It may be noted that the extraordinary muscles of respiration contract 
forcibly, and yet the laryngeal excursions may be small or hardly noticeable, in con- 
trast with those of laryngeal obstruction in which they are maximd. This distinguish- 
ing sign w’as first pomted out by Gerhardt, and is of value, but unfortunately it is 
not absolute and cannot, therefore, be regarded as pathognomonic. On auscultation 
over tile trachea, a noisy roar may be audible, of maximum intensity near to tiie 
obstruction, whereas the breath-sounds over both lungs may be defiaent, although 
the s^dor may be conducted bilaterally. 

Diagnosis. — ^Tracheal obstruction from cicatrisation has to be distinguished from 
laryngeal obstruction, in which the symptoms are usually more acute and more 
nre^ent. Gerhardt’s sign described above may also be suggestive. It has also to be 
differentiated from obstruction due to pressure from wthout (vide infra). The only 
reliable method of dUtinction is by direct inspection with the bronchoscope. 

Course. — ^The course of dcatricia! stenosis is usually progressive, unless 
arrested by treatment, and the dyspnodc attacks become more frequent and 
alarming. 

Prognosis. — Early syphilitic stenosis may be arrested by appropriate antisyphilitic 
treatment. Obstruction due to other granulomatous conditions ^nes with the se\ erity 
and extent of the primary lesions. Caseous material or degenerated growth ulcerating 

31 
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into the trachea is usually immediatdy fata!, or leads to death wthin a few days 
from pulmonary complications 

Treatment — Rest should be advised, with avoidance of exertion, smokmg and 
alcohol The patient’s fears should be aibyed and symptomatic treatment ordered, 
such as sedative inhalations or a hnctus to check useless cough In syphilitic stenosis 
vigorous antisyphihtic treatment should be given A low tracheotomy may be 
necessary for an intractable stricture high up m the trachea In some cases 
an ordmary tracheotomy carmot be performed below the stncture, it may be possible 
to insert Koenig’s long tracheotomy tube through an openmg m the trachea made 
above it In otner cases, dilatation of a fibrous stncture by bougies passed through 
an endoscope may be feasible 

OBSTRUCTION FROM EXTERNAL PRESSURE 
Pressure on the trachea may occur in the neck or in the mediastinum. 

Causes oj pressure w the neck — Strangulation, throtthng and garotting lead to 
death by occlusion of the trachea and suffocation Enlargement of both lobes of the 
thyroid body may cause lateral compression of the trachea, until eventually its lumen 
is reduced to a narrow slit — the so c^led “ scabbard trachea ” Irregular or unilateral 
enlargements, on the other hand, cause deviation of the trachea, with kinking of its 
lumen Other less common causes of compression of the trachea are enlargement of 
the cervical glands from tuberculosis, malignant disease, Hodgkin's disease or leuk- 
emia The trachea may be pressed on from behind by a foreign body impacted in 
the ffisophagus, or by a bony tumour ansins from the vertebra 

Causes oj pressure tn the medtasUnum — ^An aneurysm of the aortic arch may press 
directly upon the trachea at, or near, the bifurcation and cause obstruction Similarly 
deep pressure may be caused by a retrosternal goitre, a persistent and enlarged thymus, 
or a thymic abscess, mediastinal glands enlarged from any cause, usually malignant 
disease, a dermoid cyst or a bony tumour originating in the sternum 

Symptoms — The symptoms are m the mam identical with those of stenosis of 
the trachea from intnnsic causes, with the special symptoms due to the primary 
external condition superadded 

Diagnosis — ^This may be simple and obvious as in those cases due to pressure 
from tumours m the neck whereas, in those due to mediastinal pressure, it is usually 
only possible after a careful surv^ of all the symptoms and is m brief idenucal with 
that of aneurysm or mediastinal new growth, to which reference should be made 
In some cases radiographic examination may give valuable information 

Prognosis — ^This is good m obstruction due to causes in the neck other than 
malignant disease, but it is grave, almost hopeless, in obstruction due to mediastinal 
causes, with the exception of abscess, goitre, dermoid cyst and some thymic 
conditions 

Treatment — ^The treatment is that of the pnmary condition In goitre and 
tuberculous glands m simple tumours, cysts and some thymic conditions, operation 
may be possible and may effect complete cure In those due to mediastinal pressure, 
espcaally from aneurysm or new grovrth, treatment, m most cases, can be only 
p^iative or symptomatic, and directed to the relief of pain, dyspnoia, cough and 
distress 

INJURY 

Direct violence to the trachea has been known to cause rupture when the chin 
is raised upwards and the trachea is thereby extended 

R A Young 
G E Beaumont 
E R Boland 
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DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation of the bronchi, or bronchitis, is one of the commonest maladies 
and may be induced by a variety of causes. These, in the main, fall into three groups : 
bacterial, chemical and mechanical, similar to the causes of tracheitis, which is, 
indeed, in many cases, a concomitant or antecedent of bronchitis, so that tracheo- 
broncldtis would be a more accurate designation of the majority of cases. At the 
same time it should be recognised that the trachea may be alone or predominantly 
affected, while, on the other hand, in many cases of bronchitis of the smaller tubes, 
the tra(^ea may escape, or be only slightly involved. 

Bronchitis is so varied in its extent and in the form and severity of its manifesta- 
tions that a satisfactory classification is somewhat difficult to formiuate. We propose 
to consider the clinical manifestations of bronchitis according to the follotring classi- 
fication : 

1. Acute Forms. — (a) Catarrhal bronchitis, (1) of the larger tubes, (2) of the 
smaller tubes ; (i) suppurative *, (c) secondary bronchitis ; (d) bronchitis due to 
mechanical and chemi^ agencies ; (e) fibnnous. 

2. Chronic Forms— (u) Catarrhal, (6) suppurative, (c) secondary, (d) due to 
mechanical agencies and (e) fibrinous. 

1. ACUTE BRONCHITIS 

ACUTE CATARRHAL BRONCHITIS OP THE LARGER TUBES 

Synonyms. — ^This condition is often called Bronchial Catarrh, or Acute Tracheo- 
bronchitis. 

Etiology. — Predisposing causes, — Climate undoubtedly plays an important part. 
Catarrhal bronchitis is rare in polar and arctic regions and near the equator, but 
is very prevalent in damp and foggy climates. In England, attacks are common 
in late autumn, printer and early spring. Owing chiefly to greater exposure, the disease 
occurs more frequently in men than in women. It is most common at the extremes 
of life, infancy and old age, but it is not infrequent at any age. Fatigue and privation 
play their par^ and exposure to cold, wet or fog so frequently seems to imtiate the 
attack that it is often regarded as the exdting cause. Scoliosis, kypho-scoHosis and 
other malformations or deformities of the chest predispose to bronchitis, and some 
of them are induced or aggravated by bronchitis early m life. Chronic cardiac and 
renal disease both render their subjects more liable to bronchitis, as do also conditions 
of the nose and pharynx which lead to mouth-breathing, in consequence of the 
inhalation of air which is unwarmed and unfiltered by the nose. There is a popular 
idea that a child may “ cut its teeth wtith bronchitis ” but the combination is probably 
coincidental. 

The writing cause is not really known. There is a suspicion that the infection 
is primarily viral in origin. Pneumococd, straptococci, Neisseria caiarrhalis, staphy- 
lococci, Hcemophilus influenses, Friedlander’s bacilli [Kl. pneumoniee) are found in the 
sputum or tissues but they are probably secondary invaders. 

Pathology. — ^The changes mduced in the bronchi are similar to those in the 
nasal mucosa in coryza and in the trachea in tracheitis. Three stages may be de- 
scribed : An initial dry stage, when there is active hypencmia of the bronchial mucosa, 
with e^dation into the submucous layer, causing temporary diminution of the 
bronchial secretion from occlusion of the mucous ducts. The second or mucoid 
stage is associated with copious dtsc^a^e of mucoid secretion, oiring to increased 
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activity of the mucous glands, this secretion being mixed wth shed ciliated epithelial 
cells and scanty leucocytes. Sometimes in acute cases a few red blood corpuscles 
are present. The third stage is that of resolution, though not infrequently a muco- 
purulent stage occurs, \\hen the sputum becomes less copious and greenish in colour 
from large numbers of pus cells. ^ ..mi. 

In fatal cases the lung tissue may appear slightly distended and red, while the 
bases may be sodden from adema. On section, the oronchi appear injected and the 
mucosa is s\\ollen. On squeezing the lung, beads of mucoid fluid or muco-pus 
exude from the cut ends of the bronchi, 'l^crc is no consolidation and the lung 
tissue floats in water. 

Symptoms. — An attack of acute bronchitis generally begins suddenly, wth 
malaise, aching in the limbs and a sense of <ropression in the chest. If the trachea 
is also involved, there is the characteristic feeling of raivncss under the sternum. 
The temperature rises, vaj 7 ing from 99® to 100“ F. in mild cases to 103“ F. in more 
severe ones. The cough is at first dry, irritating and ineffective, but in a few hours 
it becomes looser. The sputum in the early stage is scant}', tenacious and sometimes 
streaked with blood ; it then becomes copious, mucoid and frothy in character, and 
is found to contain mucus, shed epithelial cells, leucocytes and red blood corpuscles. 
Later it lessens in quantity and may become thick, jelJow and muco-purulent. With 
the onset of expectoration there is generally an abatement in the symptoms, the 
rawness under tlie sternum disappears and the feeling of pain or soreness about the 
pectoral muscles and the costal attachments of the diaphragm lessens. The fcbnlc 
reaction may last only 3 or 4 days, but the cough and expectoration may go on for 
10 days or longer, gradually diminishing, until they are present only night and morning, 
and then cease completely. 

In the early stage the patient Is flushed and the breathing may be slightly in- 
creased in rate, but it is rarely or never laboured, unless emphysema coexists. Vocal 
fremitus is unaJtered, but rhonchal fremitus may sometunes be fell over one lung or 
both. The eWef physical signs are discovered only on auscultation. The breath* 
sounds may be harsher and higher-pitched, particularly m infants and children, but 
they remain vesicular, and expiration may be prolonged. The voice conduction is 
unaltered. As a rule rhonchi, either sonorous or sibilant, according to the size of 
the bronchus in wltich they are produced, are audible over both lungs, and during 
the mucoid stage bubblmg rales may be heard, especially at the bases. 

Complications and Sequelae. — Bronchitis may go on to broncho-pneumonia, 
lobar pneumorua, aspiration pneumonia, lobular atelectasis, fibroid induration or 
broncmectasis. It may lead to chronic broneVuUs, or be followed by active tuber- 
culosis. Occasionally acute interstitial emphysema may result from violent coughing- 

_ Diagnosis. — The diagnosis of bronchitis is usually easy, ovnng to the character- 
istic rhonchi, but it is important to differentiate primary bronchitis from bronchitis 
occurring as a secondary condition m acute specific fevers and other diseases. 

Course. — ^This is variable. The patient may be convalescent in from 7 to 14 
days, but cough, expectoration and a condition of debility may continue for several 
weeks, though, in this case, the possibility of pulmonary tuberculosis should always 
be considered. 

Prognosis. — Bronchitis of the larger tubes is rarely fatal, except when it occurs 
in infants or the aged, or as a complication of advanced cardiac or renal iBsease. 

Treatment.— PROpirYLACTic.— This consists in the avoidance of stuffy, ill-venti- 
lated rooms and places of entertainment when catarrhal infections are nfe. In mouth- 
breathers, steps should be taken to dral with the conditions of the naso-pharynx 
inducing this habit, and instruction in normal breathing gaen. In dusty occupa- 
tions, suitable measures should be takai to minimise the imtant particles in the ak, 
as is now done in most factories and workshops. Where poisonous gases have to be 
encountered, some form of effiaent gas-mask should be utilised. 
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Vaccines have been and still are widely used in tlie prophylactic treatment of 
catarrhal infections. They have their enthusiastic adherents amongst doctors and 
patients, but there is no objective evidence of their efficiency and much to the contrary. 

Curative. — ^No matter how mild the attack may be at the onset, the patient 
should be kept in bed. This may only be necessary for 1 or 2 days, but he should 
keep to his room till his temperature has returned to normal. The room temperature 
should be kept at 60* to 65“ F, While the temperature js raised, the diet should be 
simple, adapted to the patient’s appetite and the febrile condition. The patient 
should take plenty of fluids and hot, warm drinks are often welcome. The air of 
the bedroom may be moistened by the use of a steam kettle in the dry stage, but steam 
tents should not be used. Hot compresses over the stemiun sometimes help to relieve 
the raw soreness. The inhalation of steam is comforting, and v-apor benzoini — 60 
minims to the pint of water at 160* F., or v'apor pini, 120 minims to the pint— is 
often added to the nater. During the dry and painful period of acute bronchitis a 
sedative linctus may ge given. Once expectoration starts, mixtures containing 
ammonium chloride or carbonate combined with squills and flavoured with syrup 
of tolu or of Wrginian prune may be given. Sedatives may be necessary at night — 
Dover’s powder, gr, 10, with or without aspirin, barbitone, gr. 5 to 10, or chloral 
hydrate, gr. 10 to 20 are all suitable. Opium and its derivatives are best avoided. 
Antibiotics are not usually necessary or required, although they may cut down the 
secondary infection and are often given as a routine to elderly patients. The older 
the patient, the longer should be the convalescence. Premature return to normal 
life may be followed by a relapse or perpetuation of the bronchitis for weeks. 

When bronchitis occurs as a part of some specific disease, such as diphtheria or 
influenza, the treatment should be that appropriate to the particular disease. 

ACUTE catarrhal BRONCHITIS OR THE SMALLER TUBBS 
Synonym. — Capillary Bronchitis. 

It is open to question whether this condition exists as a separate entity. When 
the finer bronchi and bronchioles are inflamed tlie alveoli invariably become involved, 
since very little svvelling of the bronchiolar walls is sufficient to occlude the lumen 
of the tube, with the inevitable production of an area of lobular collapse. The transi- 
tion from this condition to actual lobular pneumonia is a very small one. In any 
case, the causes, the symptoms and the treatment of capillary bronchitis and broncho- 
pneumonia are identical (see Broncho-pneumonia), 

ACUTE SUPPURATIVE BRONCHITIS 
Synonyms. — Sometimes called Acute Purulent Bronchitis. 

This condition was brought into prominence during the War of 1914—1918. In 
1916 and 1917 it appeared in epidemic form amongst the British troops in England 
and France. Although it was then regarded by some observers as a new disease, 
it is more probable that it was, in reahty, an epidemic form of a condition usually 
rare and sporadic and previously termed “ suffocative catarrh 

■Etiology , — Predisposing catises . — The exceptionally severe winter of 1916-1917, 
together with conditions of overcrowding in huts and billets, were undoubtedly 
concerned in the epidemic just mentioned. The condition affects yoimg adults 
chiefly, and is much more common in men. Over-exertion, fatigue and debility 
predispose to it, but the disease may occur in robust and healthy persons. A history 
of chill may be givcn,*but often no obvious cause can be discovered. 

Exciting cause . — ^The organisms usually found are the pneumococcus and H. 
inj!uens(v, the latter being reported in 90 per cent, in some series of cases. N, 
catarrfiaHs is also sometimes present. 
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Pathology. — A very intense inflammation occurs in the medium-sized and small 
bronchi, leading to an exudate rich in leucocytes. The inflammatory process may 
extend to the alveoli, which then contain a fibrinous fluid, with entangled red cells. 
The condition occurs in both lungs and is usually almost universal, no portion bemg 
spared. Post mortem the lungs are heavy and red in colour. On section the bronchi 
are found to contain a thick yellow purulent fluid. Small areas of collapse and some- 
times of broncho-pneumonic consolidation are seen, and there is usually cedema of 
the bases. Plastic pleurisy is not infrequent, and the glands at the root of the lungs 
are enlarged. 

Symptoms. — The onset is usually abrupt, often in young people apparenriy in 
robust health. A definite chill may occur, or only coryza and general malaise, with 
aching of the muscles. The tem^rature ris^ quickly and may reach 104® F. early 
in the disease. A cough soon develops and extreme dyspmra is a characteristic feature. 
Expectoration starts early, often on the second or third day. At first it may be 
streaked with blood, but it soon becomes yellowish green and nummular ; it consists 
of almost pure pus ; there is often as much as 5 or 6 or. in 24 hours. In most instances 
there is great prostration. In grave cases the patient becomes unconscious and loses 
control of the sphincters. 

There is intense cyanosis, the face, Kps and ears being purple. The respirations 
are rapid, 30 or 40 per minute, and the accessory muscles are often in full action. 
Palpation and percussion may not show any abnormality though slight dullness is 
sometimes present at the bases. At first no signs may be discovered on auscultation, 
but soon the breath-sounds become largely obscured by medium-sized bubbling riles, 
often audible from apex to base, both front and bacL The pulse is frequent, the 
right heart may dilate and the heart-sounds bca}me weak. 

Complications and Sequels. — In severe cases recurrent bronchitis, broncho- 
pneumonia, fibroid disease or emphysema may follow. 

Diagnosis. — ^The early occunence of marked dyspnsa and cyanosis, the «- 
pectorauon of copious pus, and the widespread riles without dullness are very sugges- 
tive of acute suppurative bronchitis. TTie disease must be differentiated from other 
conditions described as acute suffocative catarrh that are associated with extreme 
dyspnma and cyanosis. 

Acute pulmonary cedema is usually afebnle, and the sputum is albuminous, 
frothy and copious. The condition leading to it, such as cardiac or renal disease, 
may be apparent. 

Capillary bronchitis or broncho-pneumonia may give rise to difficulty, but in 
these conditions the sputum is scanty, tenacious, sometimes rusty and but rarely 
purulent ; moreover, cyanosis and dyspncca develop late and depend upon the extent 
of the disease and the condition of the nght side of the heart. 

Pneumonia of the wandenng type may sunulate this condition, but the character 
of the signs, with dullness and tubular breathing, and the rusty sputum, usually 
render diagnosis easy. 

Course. — In favourable c&ses complete restoration to health results. la severe 
cases the course is rapid, the patient becomes aimatose from toxzerma, expectoration 
ceases and death occurs from exhaustion m 2 or 3 days from the onset. In other 
cases the disease may last for 6 weeks and proceed to recovery or death. 

Prognosis.— This is very grave. The mortality is high, often as much as 50 per 
cent. Cases extending to 3 weeks or more with swinging temperatures usually recover. 

Treatment.— The disease is highly infectious and the patients should be isolated. 
In the 1916, 1917 and 1918 epidcmits death occurred earliest and most frequently m 
those who walked about while infeaed. Immediate rest in bed is essential and oxygen 
should be given from the beginning by double nasal catheter or B.L.B mask. Pem* 
cilhn or other suitable antibiotic, as indicated by the sputum, should be tried from the 
start 
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SECONDARY BRONCHITIS 

.ffitiology. — Bronchitis, usually of catarrhal type — indistinguishable as regards 
symptoms and signs from pnmary acute catarrh^ bronchitis — occurs as a definite 
part of many acute infectious diseases and as a comphcation in others Among these 
may be mentioned measles, whooping-cough, mfiuenza, the entenc group, small- 
pox, diphtheria, malana and plague Acute nephntis of infective ongm is often 
accompanied by acute bronchitis Other conditions associated with bronchitis are 
pulmonary tuberculosis, glanders, secondary syphilis, pleurisy and gunshot wounds 
Diagnosis — Bronchitis is easy to recognise, but it is important not to overlook 
the fact that it may not be the pnmary condition In all cases of bronchitis in the 
early stages, the possibihty of a pnmary acute specific infection should be home in 
imnd The diagnosis is also of importance m regard to treatment — for example, in 
malana, nephntis and syphilis, m uhich treatment directed to the pnmary condition 
may be more helpful than the ordinary treatment of catarrhal bronchitis 

BRONCHITIS DUE TO MECHANICAL AND CHEMICAL AGENCIES 
Etiology , — Mechanical — ^Attacks of acute bronchitis may be caused by the in- 
halation of dust-laden air In occupations where the worker is hable to inspire fine 
particles of carbon, sihca, steel, iron, asbestos or kaolin, acute bronchitis may result, 
but more often these conditions lead to chronic bronchitis and pneumoconiosis 
Some industnal dusts are espeaally imtatmg manganese dioxide and basic slag 
and certam fine wood dusts from West Afnca are examples of these 

Chemical — ^Acute bronchitis may follow the inhalation of chemical imtants, either 
as a result of occupation, acadents, attempts at suiade or the use of poison gases m 
tvarfare Special attention has been drawn to this subject W the large number of 
cases of “gassmg” dealt with m the War of 1914-1918 Death not infrequently 
occurred, much acute suffermg was caused, and some permanent dam^e has resulted 
m many cases which recovered Mustard gas produces its chief efwcts upon the 
skin, the eyes and the bronchi A fibnnous exudate forms on the mucosa as a false 
membrane, which separates as a slough The suffocative gases chlorine and phosgene 
affect the alveoli primanly and more intensely Chlorme inhaled m a concentration 
of 1 in 10,000 causes a rapid alveolar flooding with a serous and ^ghly albuminous 
fluid, and if the victim does not die at once he is liable to suffer from an acute bron- 
chitis A condition called bronchiolitis fibrosa obliterans may occur as a sequel It 
is often associated ivith asthmatic dyspnoea Lewisite produces much the same effect 
on the lungs as mustard gas The only noxious gases likely to be met ivith m ci\’ilian 
life are nitrous fumes, emonne and ammonia 

Symptoms — ^These are similar to those of acute catarrhal bronchitis, but there 
IS great pain, distress and almost constant cough, often with copious expectoration 
The treatment is referred to under the heading of Tracheitis, and is, m the mam, 
symptomatic and directed to the relief of pain, useless cough and distress If there 
IS cyanosis, oxygen should be given contmuously if necessary by double nasal catheter, 
B L B mask or oxygen tent. 

ACUTE FIBRINOUS BRONCHITIS 

Synonym. — ^Acute Plastic Bronchitis 

Dcfimtion — h comparatively rare acute disease m which there is mflammation 
of the bronchi, with the formation of casts These may be hollow or sohd and are 
couphed up m the expectoration 

1 here arc some who deny that this is a disease sut generis and who mamtam that 
it IS but a condition found occasionally m bronchitis It appears to have been known 
to the ancients and in more recent tunes was well described by Osier and McCrae 
and more recently by Davidson Both these accounts describe it as a separate entity 
.ffitiologj — It 13 more common in males, and is met with both m children and 
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m adults. It may begin as a primary catarrhal bronchitis, or develop as a complica- 
tion of enteric fever, measles or pulmonary tuberculosis. Such organisms as the 
pneumococcus or a streptococcus may be found in the casts. 

Pathology.— The casts may involve the main bronchi only, or more frequently 
the smaller ones and the bronchioles. They arc greyish white, solid or tubular, and 
when large, bear Ac impress upon their exterior of the bronchial walls in which 
they have been enclosed. Thus, when a cast extends up to the lower portion of the 
trachea, the indentations made by the tracheal rings may be seen impressed upon it. 
The fine terminations generally show a spiral moulding. Chemically, they consist 
of fibrin or of fibrin and mucin. Post mortem the casts may be seen in some places 
in situ ; in other areas the bronchi from whidj they have been eroellcd may be recog- 
nised. The bronchial mucous membrane is at times acutely inflamed, red in colour, 
with die lining epithelial cells desquamating, or it may appear pale and unaffected. 
There is usually a certain degree of emphysema, and there may be collapse of lung 
tissue beyond the site of obstruction. 

Symptoms. — ^Thc disease generally begins somewhat abruptly with a cough and 
malaise. In the course of a few days the patient becomes considerably worse, dyspncea 
develops and a certain degree of pyrexia, but the temperature is often not more than 
99* or 100® F. The dyspncea becomes more intense, and is the prominent and all- 
importanl symptom. The face is seen to be cyanosed, the alas nasi and the accessory 
respiratory muscles arc in violent action, sometimes with retraction of the intercostju 
spaces. There may be diminished movement of the chest, cither bilateral or unilateral. 
If there is unilateral pulmonary collapse the heart may be slightly displaced towards 
the same side. Vocal fremitus may be nonnal or locally diminished. The percussion 
note is some^vhat hyper-resonant over the amenor chest-uall, but behind there may 
be some degree of dullness over one or other lobes. If the bronchi are unilaterally 
affected there may be dullness limited to one lower lobe, with diminution of air entry 
and no adventitious sounds. Vocal resonance over the affected area is lessened. 
There is usually some diffuse bronchitis, as indicated by the presence of rhonchi or 
rales. Marked stridor is sometimes heard with respiration. A special sign, the 
“ bruit de drapeau ”, has been described when the cast lies free in the bronchial 
lumen. It is a dry clicking sound, caused by the flapping of the cast against the wall 
of the bronchus as the air passes over it. The ordinary sputum does not show any 
peculiarities. It may, however, show Curschmann’s spirals, Charcot-Leyden crystals 
and eosinophil cells, and it may be absent until the crisis occurs. This consists in 
the expectoration of the cast after a violet fit of coughing. The cast may be stained 
with blood, or there is sometimes actual haemoptysis. The peculiar nature of the 
expectoration often escapes notice, unless it is examined by floating in water, when a 
lai^ intact cast is revealed. The dyspnoea ceases immediately ^ter the cast has 
been expelled. 

Complications and Sequel*. — Emphysema may occur as the result of the 
^olent coughing, or the disease may become chronic, recurring at intervals of varjnfig 
duration. The most senous complication is laryngeal obstruction, caused by the 
cast becoming impacted between the vocal cords. 

Diagnosis. — The stridor and respiratory obstruction are suggestive of oedema 
of the glottis, but ausculution will show that the site of the lesion is lower down 
the respiratory tract. Asthma, and all causes of laryngeal and tracheal obstnictioo, 
must be excluded. The dyspncea and the presence of signs localised to one lobe may 
suggest an active lobar collapse, or a lobar pneumonia, but the dyspncea is mom 
intense than is met with in either of these conditions. Casts are expectorated in 
diphtheria, pneumonia, chronic disease of the heart, pulmonary tuberculosis and 
hiemop^sis. The casts of acute fibrinous bronchitis are firmer than those found in 
these affections, and are expectorated m long pieces, showing the many branches and 
bifurcations of the bronchial tree. 
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Coxirse. — ^The disease is generally self-linuted, terminating with the separation 
and expectoration of the cast The acute stage does not, as a rule, continue for 
more than J2 to 24 hours , , - i t £ » ^ i 

Prognosis. — ^The immediate outlook is fair Death may occur m the nrst attack, 
or recurrences may take place, which lead to an increasmg degree of emphysema, 
with Its usual results The ultimate prognosis is, therefore, not good 

Treatment — ^The patient should be kept in bed and treated as a case of acute 
bronchitis Inhalations of medicated vapours often afford relief Potassium iodide 
is believed to expedite the separation of the cast Bronchoscopic removal is some- 
times necessary and tracheotomy mstruments should be available in case of laryngeal 
obstruction 


2 CHRONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult to classify than the acute varieties, 
each one of which may have its counterpart in chronic form, so that the same classifica- 
tion may be followed At the same time it must be admitted that, especially m the 
catarrhal forms, the chmcal manifestations are somewhat varied 


CHRONIC CATARRHAL BRONCHITIS 

Etiology — ^The causes are practically identical with those of the acute form, of 
which it IS m most cases a sequel 

This affection may commence at any age, although it is more common in middle 
life and with advanang years Men are more frequently affected than women It 
seems also to have a special incidence m some families It is more common m damp 
and foggy clllnates^ and is favoured by urban winditions and by dusty occupations 
It starts each ivinter wth a more or less acute catarrhal attack, but each year the 
summer intermission becomes shorter, until the bronchitis persists throughout the 
year It tends to produce emphysema and is aggravated m turn by this condition 
It IS especially favoured by cardiovascular lesions, such as valvular defects and artenal 
disease, also by gout, chrome nephntis, syphilis and alcoholism Conditions associ- 
ated with chronic cough predispose to it, notably emphj’sema, asthma, arrested 
pulmonary tuberculosis, mouth breathing and cigarette-smoke inhaling 

The bactena found are practically identical with those m acute bronchitis, the 
commonest being the pneumococcus, Pnedlander’s pneumobacillus N catarrhalts, 
streptococci and staphylococci Mixtures of two or more of these may be present 
Pathology. — ^Tne bronchi show chronic inflammatory changes of a catarrhal 
nature The walls are thickened from chrome hyperiemia and also from productive 
changes in the connective tissues The mucous glands may be hypertrophied or 
atrophied, and there may be widespread desquamation of the ciliated epithelial Iming 
of the bronchi In long-standing cases there is usually some penbronchitis leading 
to cyhndncal bronchiectasis and distortion of the bronchi by fibrosis There is 
almost invariably a greater or less degree of emphysema, which may be generahsed 
or only marginaf Post mortem, the lungs are generally red and somewhat engorged, 
but if much emphysema has resulted th^ may be paler than normal On squeezing 
the lung after section, pus or muco pus exudes from the cut bronchi, and there is 
usuallj some eaudence of (edema at the bases 

Symptoms — A patient wth chronic bronchitis complains of cough, expectora- 
tion and shortness or breath on exertion The cough vanes greatly lU its seventy 
Dunng the warm vseather the patient may be completely free, and yet suffer for years 
from a winter <x)ugh It may occur frequently throughout the day and in attacks at 
night, or only in the mornings and c\ening3 

The expectoration vanes considerably in quality and quantity, so much so that 
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the old classifications of chronic bronchitis were based on this factor. Thus, there 
may be practically no sputum or only small tenacious pellets, the “ crachats peri& ’ 
of Laennec ; on the other hand, there may be a profuse etpeaoration resembling 
unboiled white of egg diluted with water. Usually the sputum is mucous or muco- 
purulent and contains greyish-black particles mixed with a frothy fluid. The dyspnoJa 
IS largely due to the accompanying emphysema, and so Indicates the degree of chron- 
icity of the disease. At first the patient may only notice that he gets out of breath 
on going upstairs or on mounting slopes, but later even tvalking on the level causes 
dyspneea. 

Slight rises of temperature occur in the acute exacerbations of the catarrhal 
process. Slight cyanosis is frequently observed, cspcciaUj[ after exerdse, when the 
accessory respiratory muscles are called into play. Sometimes rhonchal fremitus Is 
felt. Movement or the chest is restricted by emphysema, and the percussion note 
then becomes hyper-resonant. On auscultation, expiration is prolonged and sonorous 
or sibilant rhonchi are heard all over the lungs, with bubbling idles if there is thin 
secretion in the smaller bronchi. On the other hand, rhonchi may be scanty or only 
occasionally heard. Voice conduction is unaffected. The fingers may be slightly 
clubbed, and further evidence of venous obstruction may be apparent in the dilated 
venules on the cheeks or along the costal attachments of the diaphragm. 

Complications and Sequel®. — ^The following changes may occur in the lungs— 
peribronchial fibrosis, bronchiectasis and emphysema. Asthma or attacks of bronchial 
spasm sometimes form a complicating factor m chronic bronchitis, especially in the 
cases of so-called bronchorrheea. Emphysema may lead to pulmonary hypertension 
and tight heart failure. Late in the disease, as the result of the cyanosis, a peculiar 
form of confusional delirium is met with, which is worse at night. 

Diagnosis.— Chronic bronchitis must be distinguished from pulmonary tuber- 
culosis, bronchitis secondary to heart failure, and from bronchiectasis. In tuber- 
culosis wth bronchitis there is generally wasting, and often flattening of the chest-trail, 
owing to fibrosis of the lungs. In all cases where the summer intermission of the 
symptoms fails suddenly rather than lessens gradually, tuberculosis should be sus- 
pected. The diagnosis is clinched by the presence of tubercle baalh In the sputum. 
In bronchitis secondary to heart failure, in addition to the cardiac signs, the rSles in 
the lungs are chiefly basal and the rhonchi are not so universally distributed. In 
bronchiectasis the signs are usually characteristic and often limited to one Jobe. 
The radiograph will afford useful aid in diagnosis. 

Course. — ^The disease once firmly established, unless relieved by suitable climatic 
treatment, remains chrome and becomes progressively more severe as further damage 
is wrought in the lungs with each hibernal exacerbation. As the emphysema develops, 
a vicious circle is initiated, the aerating power of the lungs dimmishcs and fin^y 
cardiac failure ensues. 

Prognosis. — ^The immediate prognosis is pod, the ultimate b bad. Much 
depends upon the patient’s social condition ana opportunities for treatment, espec- 
ially in respect to climate. The expectation of life of a patient suffermg from chronic 
bronchitis is considerably shortened. 

Treatment. — Those subject to chronic bronchitis derive benefit from life in a 
warm, equable climate. In England the south-western districts are best. Well-to-do 
patients can sometimes prolong th«r useful life by wintering in warmer climates. 
High altitudes should be avoided if emphysema is present or if there are cardiac 
complications. Exposure to ^vet and chill is dangerous. The question of occupation 
is often difficult. Much time should be spent out of doors, provided that the patient 
is not exposed to the inclemenaes of the elements ; and, further, the work under- 
sea must not involve severe muscular efforts, or the inhalation of dusty or irritant 
particles. 

In England it is difficult to find an outdoor occupation conforming vrith these 
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desiderata, consequently light indoor work in a good atmosphere should be advised 
Clothing should be warm but light, and afford special protection to the chest without 
overloadmg, as some patients are liable to do Excesses m diet are to be avoided, 
also alcohol and heavy smoking The general nutrition should be well maintained, 
and many patients, especially those of spare habit, seem to derive great benefit from 
cod-hver oil dunng the wnter months 

If cough IS troublesome and expectoration tenacious or scanty, vanous combina- 
tions of expectorant remedies are useful, such as ammonium carbonate or chlonde, 
tmct ipecacuanha, preparations of squills or senega, with tolu, Iiquonce or Virgiman 
prune as flavounng agents A simple saline mixture such as R Sodii bicarb , gr 10 , 
sodii chlond, gr 3, sp chlorof,min 5, aquam anethi dest ad fl oz 1, taken ivith 
an equal quantity of hot water in the morning or at mght, may help to “ clear the 
tubes ” and give the patient a spell of freedom from cough In older patients the 
ether and ammonia mixture may be given, and in cases with bronchial spasm potassium 
iodide with anti spasmodics, such as stramonium, lobelia, belladonna or grmdelia, 
may be of great value Vanous antiseptic drugs, such as turpentine mm 10, terebene 
mm 5 to 10, creosote mm 3 in capsules or perles, have been recommended, and 
the Imctus thymi et diamorphin B P C min 60 Sedative lozenges, such as com- 
pound Iiquonce, heroin or codeine, are often useful in checking useless couph Inter- 
current attacks of acute bronchitis must be treated on the prmciples described under 
that condition and the patient kept indoors or m bed, as may be necessary When 
an advanced degree of emphysema coexists the treatment appropnate to that condi- 
tion should be applied ^Vhen failure of the nght heart ensues the treatment must 
be modified suitably as descnbed under emphysema Cultivation of the sputum and 
testing the orsamsms for sensitivity may mdicate appropnate antibiotic treatment 
which can ameliorate the condition and suppress some of the infecting agents Breath- 
ing exercises often cause great improvement for both physical and psychological 
reasons 


CHRONIC SUPPURATIVE BRONCHITIS 

Synonym — ^Fetid Bronchitis 

Etiology. — ^This condition is not sharply defined and is not a specific and separate 
nosological entity, but it is a convenient group m which to include cases with fetid 
purulent sputum In some forms of chronic bronchitis the secretion may from time 
to time accumulate m the bronchi and prove offensive on expectoration In some 
instances this condition becomes chronic and the expectoration is fetid up to the 
time of death 

Pathology — ^There is chrome inflammation of the bronchi, with marked peri- 
bronchial thickemng The bronchial secretion becomes purulent, and ulceration 
of the bronchial wall or dilatation of the lumen may occur Post mortem the lungs 
are soft, and on section some broncho pneumonic areas, with esdema of the bases, 
may be seen Pus of an offensive nature exudes from the cut ends of the bronchi 

Sympioms — ^These resemble those found m chronic bronchitis with, m addi 
tion, the unpleasant charactenstics of the sputum m which Dittnch’s plugs may 
be found These are small yellowish bodies, with an mtensely offensive odour, 
composed of compact secretion 

Complications and Sequelae — ^Ulceration of the bronchial walls, abscess or 
gangrene of the lung, and areas of broncho pneumonia may de\elop As with 
bronchiectasis pyamua sometimes ensues, with the formation of secondary abscesses 
in the brain 

Diagnosis — ^The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empjema Radiographic examination of the chest is of 
great value in revealing these conditions and lipiodol investigation will usually serve 
to distinguish between them 
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Course. — ^The disease is progressive* but in the early stages there may be long 
remissions in which the sputum is not offensive although the bronchitis persists. 

Prognosis . — As the disease becomes firmly established the patient’s strength is 
gradually undermined from the absorption of toxins, and death ensues in the course 
of a few years, either from exhaustion, toxxmia or pyasmia. 

Treatment. — An endeavour should be made to diminish the degree of the infec- 
tion and the quality of the sputum. Cultivation of the sputum will show the organ- 
isms concerned and their sensitivity to various antibiotics will decide the appropnate 
treatment. Postural drainage is usually helpful. Apart from this, treatment is as 
for chronic bronchitis. The offensive odour can be partially altered or masked by 
creosote given by mouth or by inhalation. 

CHRONIC SECONDARY BRONCHITIS 

Chronic bronchitis is a common association of chronic cardiac and renal disease. 
Its clinical characters do not need special description. It is only necessary to em- 
phasise, as in the acute forms, the importance of recognising that the bronchitis is 
not the essential condition, and that treatment must be directed especially to the 
primary disease. 

CHRONIC DRONCniTIS FROM MECHANICAL AND CHEMICAL AGENCIES 

This usually proceeds to interstitial changes in the lung, and these results may 
be studied more conveniently under the heading of the pneumoconioses. 

CHRONIC FIBRINOUS BRONCHITIS 

Acute fibrinous bronchitis has been described above. In certain cases of chronic 
catarrhal bronchitis a fibrinous exudate may occur from time to time, with the forma- 
tion of intrabfonchial casts. There is then cough and dyspnoea, which abate wth 
the expectoration of the cast. It therefore very closely resembles acute fibrinous 
bronchitis, and the treatment indicated is that described above. 


TUMOURS OF THE BJ^ONCHI 

Tumours arising in the bronchi may be simple or (5) malignant- 

(а) Simple tumours . — ^The following vaneties occur : Adenoma, lipoma, myxoma, 
papilloma and chondroma. Any of these may lead to bronchial obstruction and, in 
consequence, to collapse or broncluectasis. Adenoma b of sufficient frequency and 
importance to require separate descr7ption. 

(б) Malignant lumourf.^Pninary cardnoma or sarcoma may originate in the 
bronchi. Although the maionty of primary malignant tumours within the lung 
originate in the bronchi, either from the Iming epithelium or from the cells of the 
mucous glands, their pathological effects and clinical manifestations are in the mam 
pulmonary, and it is therefore more convement to describe them as tumours in the 
lung (see p. 1041). 

ADENOMA OF BRONCHUS 

^tioIogy.-;-Adenoma of the bronchus occurs about equally in the Uvo sexes, 
with a slight bias to the female sex, and usually in adults below the age of 40. 

Pathology.—The tumour is at first small and of polypoid form, as a rule, arising 
in a main bronchus, but not infrequently in the brant* to the lower lobe. It is 
about twice as common on the mht side as on the left. The bulbous end is generally 
directed towards the trachea. The surface is usually smooth and shiny, but may be 
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nodular. An erroneous diagnosis of cardnoma was not uncommon in the past 
owing to differences of staining of certain of the constituent cells and their irregular 
distnbution in the connective tissues. Metastases, however, are unknowm. An 
adenoma often projects through the bronchial wall, ginng it a dumb-bell or cottage- 
loaf conformation. 

Clinical Features. — Often the earliest sj'mptom is hamioptysis, and this may 
be slight or profuse, since adenomata arc very vascular and bleed easily. In other 
cases the tumour causes bronchial obstruction with resultant cough and wheezing, 
proceeding later to pulmonary collapse or bronchiectasis. Dry pleurisy may be an 
early result of infection, and at times pleural effusion or empyema may conceal the 
underlying cause. 

Diagnosis. — Other causes of hxmoptj'sis must be considered, such as pulmonary 
tuberculosis, mitral stenosis, dry bronchiectasis or bronchial carcinoma. Pulmonary 
collapse may suggest an unresolved pneumonia. In cases with pleural effusion or 
empyema the diagnosis is liable to ne overlooked. The injection of lipiodol, or 
tomography, will often reveal a blocked or deformed bronchus, but the diagnosis can 
only be established by microscopical examination of a portion of the tumour removed 
through a bronchoscope. 

Prognosis. — This ^’aries with the stage at which the diagnosis is established. If 
the condition is recognised early, and treated before the growth has cactended out- 
wards through the bronchial wall and before bronchial obstruction and septic infection 
have occurred, the outlook is fattiurable. 

Treatment — Lobectomy, or if necessary, pneumonectomy is now’ the treatment 
generally adopted, especially if secondary bronchiectasis or fibrosis has developed. 
Piecemeal removal through a bronchoscope is now’ seldom employed owing to the 
risks of hsmorthage and of local recurrence. 

THE INFECTIVE GRANULOMATA 
Syphilis. — During the secondary stage, a generalised hyperaimia of the bronchial 
mucous membrane may occur, giving rise to slight bronchial catarrh W’ith the usual 
symptoms and signs, a condition that has been called syphilitic bronchitis. It is 
frequently beneficially influenced by antisyphilitic treatment. In the tertiary stage, 
gummata may form in or near the large bronchi. They tend rather to fibrosis and 
contraction than to softening and ulceration, although the latter processes may occur. 
Contraction may lead to brondiial stenosis, with the sj’raptoms and signs described 
below, or to extensive peribronchial inflammation and bronchiectasis. If the gummata 
extend into the lung, as may happen in rare instances, destructive lesions with cough, 
^pectoration and hiemorrhage may result. This condition is more ^lly described 
in the section on pulmonary syphilis (see p, 1040). 

Tuberculosis of the bronchi occurs as part of pulmonary tuberculosis and does 
not require separate description. It may lead to bronchial stenosis, pulmonary 
collapse and bronchiectasis. 

Leprosy. — The bronchi may be involved in this disease, with the production of 
cellular infiltration and even nodule formation. At first, tliese lesions may produce 
bronclutis, and they are progressive, leading to cough, expectoration, wastmg and 
asthenia. The general clinical picture may simulate chronic pulmonary tuberciuosis, 
from wHch it is distinguished by the presence of leprous lesions elsewhere, and the 
absence of tubercle baalli from the sputum. 

BRONCHIAL STENOSIS AND OBSTRUCTION 
Obstruction of the main bronclu or of their subdivisions within the lungs may 
arise from causes within the bronchi or ftom conditions outside them, and these 
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require separate consideration. It is important to emphasUe thc^ fact that in both 
conditions the symptoms differ accor^ng to whether the obstruction is sudden and 
complete, in which case collapse of the corresponding lung is the rule, or whether n 
is partial and more gradual, when bronchiectasis usually results. Obstruction of 
the smaller bronchi may result from spasm as in asthma (see p. 977) or from disease 
as in small-tube and capillary bronchitis (see p. 965). 


(a) INTERNAL CAUSES 

These are most conveniently con^dered in two groups — (1) Foreign bodies; 
(2) those due to disease or cacatnsation of the bronchial walls. 


(1) FOREIGN CODtES IN THE BRONCHI 

These usually gain access through the larynx and trachea by inhalation. Any 
inhaled foreign body that is small enough to pass down the trachea may reach a main 
bronchus, more commonly the right, or if it is small it may pass into one of the 
secondary bronchi. It may at once become impacted, or be moved by cough, but 
urdess it is expelled in this way, it is sooner or later drawn into the smallest bronchus 
that will receive it, and there becomes impacted. 

The recorded varieties of foreign body thus reaching the bronchi are very numer- 
ous, but among the more common are pieces of bone, beads, pins, coins, car-rmgs, 
8tu^, pencils, fruit stones, grains, grasses, beans, nuts, teeth and pieces of tonsil or 
adenoid growths after tonsillectomy. Even a living fish has been inhaled into a bron- 
chus. l^teien bodies may reach the bronchi through a tracheotomy wound, or a 
gland may ulcerate into tfie lumen of a bronchus. Broncboliths and pneumoliths, 
calcareous particles originating in the bronchi and lungs respectively, may be inhaled 
into a bronchus instead of being expectorated. 

Pathology. — ^Tbe pathological changes resulting from a foreign body in a bronchus 
depend upon the nature of the forrign body, the duration of its stay, the size of the 
bronchus obstructed by it and the degree of obstruction induced. If the foreign 
body is smooth and comparatively bttle septic, and if it be removed within 24 hours 
or so, complete recovery after a very mild local mflammatory reaction may be ex- 
pected. If, on the other hand, the foreign body is rough, or soft and laden with 
septic orgamsms, acute pneumonic processes, often septic in character, may develop 
very rapidly. A soft type of foreign body may swell and completely obstruct the 
bronchus it reaches, leading to complete collapse of the corresponding lung area, 
often the whole or half of the lower lobe. If the stay of any foreign body is prolonged 
to days, weeks, months or longer, irreparable damage almost invariably results. Tne 
forms this may take are numerous. Collapse and septic pneumonia have ^ready 
been mentioned. If the obstruction is partial, septic bronchitis, with stagnation of 
the bronchial exudate and pus behmd the obstruction, leads in turn to peribronchitis, 
bronchiectasis and fibroid induration of the corresponding lung area. In other cases 
gangrene of the lung results. Not infrequently an empyema may occur and the 
foreign body may be found in the empyema cavity. Suppuration round a foreign 
body may lead to localised intrapulmonary suppuration or abscess. Simple bronchi^ 
obstruction, uncomplicated by sepsis, may lead to bronchiectasis, owing to the 
resultant lowering of mtrapleural pressure. 

Symptoms. — Dunng the passage of the foreign body through the larynx and 
trachea urgent symptoms may occur which leave no doubt as to what has happened ; 
but this is not invariable, and the patient may not be sure whether he has inhaled or 
swallowed it. In any case, after a bronchus has been reached, there may be a latent 
period which engenders a false sense of security and leads to delay in treatment. 
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In most cases pain, discomfort and cough develop rapidly. The cough may lead to 
the expulsion of the foreign body, or may cause dyspnoea if it forces it up to the 
larjmx. The cough soon becomes noby, often paroxysmal, and^ if local septic changes 
are set up expectoration occurs, sometimes mucoid and copious, at others muco- 
purulent. Hasmoptysis is not uncommon. Pain may be absent, but is often severe. 
The temperature is generally normal for the 6rst few hours, but soon rises, especially 
if bronchitis, pneumonia or broncho-pneumonia develop. The further symptoms 
are those of the reactive changes and complications which ensue. 

The physical signs naturally depend upon the bronchus affected and upon the 
degree of obstruction. They are at first those of deficient air entry. The affected 
side may show less movemerit, and there may be some recession of the lower inter- 
costal spaces in young people. If a large bronchus is involved and collapse results, 
there is some displacement of the heart to the affected side. Vocal fremitus may be 
diminished or absent, the percussion note impaired, and the breath-sounds and 
voice-sounds weak or absent over the whole or part of one lung, almost invariably 
the lower lobe. If the obstruction is valvular — i.e. allowing air to pass during inspira- 
tion and not during expiration — the lung behind the obstruction may become blotvn 
up and give the physical signs of localised emphysema. The presence of an obstruc- 
tion in a bronchus may cause a localised wheeze or rhoncus. When bronchiectasis, 
empyema or other conditions develop, their characteristic signs become apparent. 

Complications and Sequel®. — ^These have been enumerated in describing 
the pathological results. Sometimes septic meningitis or cerebral abscess 
develops. 

Diagnosis.— jThe histoxy of disappearance of some article from the mouth in 
the act of laughing, breathing, yawning, coughing or sighing, should always arouse 
suspicion of an Inhaled foreign body. If signs indicating bronchial obstruction are 
found, the diagnosis is almost certain. In every suspicious case radiographs of the 
chest should be taken in Uvo different directions, in case the shadow may be merged 
in tliat of the scapula or of the ribs. The possibility of a foreign body should always 
be borne in mind in cases of unilateral basic bronchiectasis, especially if no obvious 
cause can be found. When such unilateral lung signs develop after an anaesthetic, 
or after operations on tlie mouth or naso-pharynx, the possibility of some inhaled 
material should alwaj'S be remembered, 

_ Course. — Spontaneous relief may occur in two ways, either by the foreign body 
being coughed up, as may happen within a few hours or days or after an inter\’al of 
montJiJ or j’cara, or tlie foreign body may Crack through the hings and pieuni, and be 
discharged in an abscess bursting through the chest ^va^. In botii cases, if an interval 
of more than daj’s occurs, irrecoverable damage may have resulted. Apart from these 
occurrences and from succ^sful treatment the course is vety \'ariable. Death may 
occur quickly from some of the septic complications, or after a longer or shorter 
mtcival frorn bronclue^sU, gangrene or cerebral abscess. 

Prognosis. — This is grave unless the foreign body is removed within 36 hours, 
owing to the t’anous dangerous complications that may ensue. Excluding the few 
cases in which cure occurs by spontaneous discharge of the foreign body, about SO 
per cent, of cases left untreated die within 1 or 2 years. 

Treatment.-— This consists in removal, if practicable, as soon as possible after 
the diagno^ is established. If the foreign body is in a main bronchus or one of its 
pnorspjj if cm usaaliy be removed by means of the bronchoscope and 

appropriate forceps. ^ In case of failure the question of pneumotomy may have to be 
^•'S'dered. If this is dedded on, every effort must be made to localise tlie foreign 
body by radiographic c.xatnination. If intra-pulmonarj’ or pleural suppuration has 
occurred, this must be d^t with surgically, and sometimes tlie foreign body can 
be removed at the same time. The medical treatment of the cases consists in tliat 
of the various conditions resulting. 
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(2) OBSTRUCTION OR STENOSIS FROM DISEASE OR CICATRISATION 
OF THE BRONCHIAL WALL 

Etiology.— Primary bronchial new-growths, including adenoma, columnar-celled 
carcinoma, oat-celled tumour and squamous-ceUed carcinoma lead to bronchial 
obstruction at an early stage. These condirions produce symptoms and signs prac- 
tically identical with those of new-growths in the lung (see p. 1041). 

A plug of mucus or a blood clot may cause temporary obstruction of a large 
bronchus. 

The causes of cicatrisation are those leading to ulceration of the bronchial wall, 
with subsequent healing, such as syphilitic processes in and around the bronchi, 
ulceration from injury produced by a foreign body or in its removal, or by the inhala- 
tion of severe irritants. Bronchial tuberculosis and the fibroid variety of pulmonary 
tuberculosis may also produce it. 

Pathology. — ^The stenosis may occur in one of the main bronchi, or in one 
passing to a lobe or to part of a lobe. At first partial, it may progress until the lumen 
13 almost completely occluded at one point. The changes occurring in the lung 
beyond the obstruction vary with its degree. At first there is retention of secretion 
in the bronchi, and air may be forced past the obstruction in inspiration, but not 
expelled during expiration, producing emphysema, with gradual bronchial dilatation. 
When the obstructiori is more complete the air is absorbed, the lung tissue gradually 
becomes fibrotic, and the bronchi ailate further. 

Symptoms. — Cough, not infrequently of paroxysmal character, is an early 
symptom and is usually a continuation of that caused by the primary condition. 
It may be dry or associated with mucoid sputum, sometimes blood-streaked. The 
expectoration may cause dyspneea, by obstructing the narrowed bronchus. If bronchi' 
ectaais develops, the sputum usually becomes fefid. 

The physical signs are those of collapse of a part of the lung and are progressive. 
Local limitation of movement and flattening, with displacement of the heart to the 
affected side, may be apparent on Inspection. The vocal fremitus is diminished, the 
percussion note, impaired at first, may progress to complete dullness when fibrosis 
develops. The breath-sounds are weak or even absent, and the voice-sounds dimin- 
ished. In the early stages a bronchial stridor may be audible. Compensatory emphy- 
sema of the adjacent healthy lung tissue often develops. 

Complications. — These are similar to those m stenosis from a foreign body, 
notably fibrosis and bronchiectasis. 

Diagnosis.— Bronchial cicatrisation must be differentiated from obstruction due 
to cxtrabronchial causes, such as pressure from new-growths, aneurysm and the 
other mediastinal conditions mentioned m the section below. The^ history, the 
physical signs and examination by radiography and, if necessary, by the bronchoscope 
may help m distinguishbg. The Wassermann reaction should be investigated m 
every case where the stenosis is proved to be of intrabronchial origin. 

Course. — Unless the primary condition causing the stenosb is one which can be 
arrested by treatment, the condition is progressive, and eventually the area of lung 
beyond the obstruction becomes permanently functiontess. 

Prognosis. — ^This vanes with the cause. It is most favourable in cases doe to 
syphilis submitted to treatment at an early stage. 

TreatmenL — ^Vigorous antisyphiliuc treatment should be employed in cases 
due to syphilis. In other cases the treatment is to relieve symptoms by appropriate 
measures. Cases complicated by bronchiectasis are suitable for lobectomy. 

(6) EXTERNAL, CAUSES 

These may be subdivided into — (I) Meiitatinal conditumt, chiefly enlargement 
of the bronchial or mediastinal glands from tuberculosis, Hodgkin’s disease or mahg- 
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nant growth, aneurysm of the aorta, mediastinal abscess, pericardial effusion and 
esophageal new-g^o^vths. (2) Intra-pubnonary causes, generally primary or secondary 
new-growths. 

Symptoms. — ^These are practically identical with those just desenbed, but in 
addition there are those of the condition causing the pressure. 

Diagnosis. — ^This has been discussed in the previous section. The bronchO' 
scope should not be employed where there is any suspicion of an aneurysm. 

Prognosb. — ^This is extremely unfavourable, except in cases due to tuberculous 
glands and pericardial effusion, and in some cases of mediastinal suppuration. 

Treatment. — This can only be palliative in the majority of cases. Useless cough 
may be checked by a sedative Imctus of diamorphine (heroin) or morphine. Dyspncea 
when due to spasm may be lessened by inhaladons of creosote and spirits of chloro- 
form, or by administration of oxygen. Pain may be relioed by aspirin or other 
analgesic drugs. Deep X-ray therapy is of v'alue in some of the malignant cases 
and should be tried in HodgUn’s disease or lymphosarcoma. 


ASTHMA 

The term asthma has been loosely employed to denote any form of dyspnoea of 
expiratory type occurring in paroxysms- For all conditions other than that now to 
be described some desenptive quaUfication should be employed to avoid confusion. 

Asthma or true spasmodic asthma is a paroj^smal affection, occurring most 
frequentiy in patients of neuropathic inheritance. It mamfests itself in attacks of 
severe expiratoiy dyspntM due to excessive.vagal* discharges, set -free -by-peripheral, 
irritation, chemical agencies or cerebral influences. 

Etiology. — Probably no other disease shows such a varied and complex causa- 
tion, but studies of idiosyncrasy and anapbylaais have served to explaui many of the 
obscurities. 

Predisposing causes . — The first attack may occur at any age, even as early 
as the period of the first dentition. The majon^* of cases begin before the age of 25. 

Sex . — Asthma is generally stated" to be nearly twice as frequent injlhc-inale sex 
as in the female. 

Here dity.— Asthm a ce rtainly runs in families. The heredity is not alwajs direct, 
the nervous instability sometimes being evidenced in other generations by migrame, 
epilepsy or hysteria. The view that hypersensitiveness to certain proteins is inherited 
b now discredited, and it is behev-ed that an unduly irritable bronchial centre is the 
factor transmitted by heredity. 

P^»^dtj^fljc5.-~Bronchitis not infrequently leads to paroxysms in patients wth 
asthmatic tendencies. Tuberculosis of the lung occasionally induces it, but here 
again it is probably in patients withihe asthmatic diaUiesb. 

Climate and locality. — A^matics seem very'sensiuve to both of these, but no 
general relationship can be proved, as the effects are most variable. Someipatients 
are better in drj’, others in damp, foggy climates, and in regard to locality each patient 
is a law to himself. 

CondirioRj of the nose and naso-pharyx . — ^Nasal obstruction from sneUing of the 
turbinates, d^ection*bf thejeptum, spurs and polypi, and conditions ofitiic naso- 
pharynx, such as adenoids and cnlai^cd tonsils, undoubtedly predispose to asthma, 
and may also be exciting causes of the actual paroxysm. 

^ating^causes.—Chcmic^ substances. — The emanations from certain animals 
may be the dcterniining cause. The~best known'of these are the horse and cat, but 
raboits, hares, guinea-pigs, deer, dogs and monkeys may ha>e a similar effect. Even 
human hair appears capable of discharging the paroxysm. The dust from some 
substances, such as com, rice or oats, the smell of certain drugs, such as ipecacuanha, 
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and the scent and the poUen of grasses and flowers may act in a similar fashion, as 
So mayTrUclS of diet, and many drugs. It is claimea that at least SO per cent, of 
asthmatics show hypersensitiveness to various protein antigens obtainable irom 
animals grains, bacterial bodies, foods and druM, and over a hundred are now avail- 
able for routine testing of these patients. The andogy with the causationof hay fever and 
paroxysmal sneezing is obvious. This group has been referred to as “allergic ’asthma. 

^ Peripheral irritation . — ^As already mentioned, irritation of the nose, naso-pharyni 
and bronchi may be asthmogenic in those of asthmatic tendency. 

Gastro-intestinal dtsturhance . — ^Thls is wdl recognised as a cause, and most asth- 
matics find by experience the penalties of a heavy late meal and of indigestible article 
of diet. It is possible that actual metabolic errors may be a factor, as in the so-alled 
“ week-end asthma ”, due to altered conditions of diet and excrdse at this period. 

Ovarian disturbance . — ^Asthma may occur fairly regularly about 10 days before the 
onset of each period. This is probably due to lack of progesterone, from a priory 
ovarian defect or from an insufficient production of the gonado^fropic iuteinising 
hormone produced in the pituitary. Sarisfactory results are usually obtained by the 
injection of a preparation such as Synergon, 1 ml. containing 10 mg. of prog^terone 
and 1 mg. of oestrone per ml. This may be injected every other day during the 
8 days before the period is due. 

Cutaneous . — Asthmatics are peculiarly liable to urticaria and eczema, although 
these conditions usually alternate tvith the asthmatic attacks. 

Nervous /actors. — Fatigue, emotion and nervous shock may precipitate an attack. 
This factor cannot be ignored, even in cases due to protein hypersensitiveness, as 
is shown by a well-known case in whidi a patient susceptible to roses developed 
asthma when handed an artificial rose. 

Pathology.— Numerous theories have been propounded to explain the asthmatic 
paroxysm. Among these may be mentioned vascular turgescence of the bronchial 
mucous membrane, spasm of the bronchial muscle and increased ,^ecretioa of the 
mucous glands. Spasm of the diaphragm or of the inspiratory muscled has also been 
suggested. That bronchial spasm pUys the major part seems to have been established 
by the experiments of Brodle and Dixon, and this view is strongly supported by their 
observations on the effects of drugs on the bronchial musculature. Muscarine, pilo- 
rarplne and physostigmlne produce bronchial constriction and asthmatic symptoms 
in animals, while atropine, hyoscyamine and chloroform abolish these effects. 

There can now be hlUc doubt that the broncho-constrictor fibres of the vagus 
are the channel by which the impulses discharging the asthmatic paroxysm reach the 
bronchi, although the possibility that impulses leading to \’aso-dilatation and to in- 
creased bronchial secretion are also concerned, must be admitted. 

Anaphylaxis. — ^The important part played by extraneous proteins in the genesis 
of asthma and the obvious analogy between the asthmatic paroxj-sm and the symptoms 
of anaphylactic shock have suggested that in many cases, if not in all, asthma is ao 
anaphylactic phenomenon. Evidence b accumulating in support of thb view. I* 
has been shown ^t the lungs of the gumea-pig killed m anaphykctic shock show 
extreme constriction of the bronchioles. Asthmatics are well known to show ana- 
phylactic tendencies, and espedal care in the adininbtration of antitoxic serums is 
necessaiy with them. It b of some iaterest to note that the Eppingcr and Hess grou^ 
of vagotonics show urtic^a, dermatographia, eosinophilb andhabiUty to anaphyjacoc 
shock, all coriditions which occur in asthmatics. It is tempting, therefore, to assume 
that the foreign protein or toxm produces the asthmatic attack by inducing vago- 
tonicity. Further research a needed before it can be accepted that anapb>Ia»3 
accounts for all cases of asthma, but it b almost cetuinly an im^rtant factor in inaDy- 
Symptoms.— The asthmatic parot^m most commonly commences about 2 am- 
or later, but it may sometimes develop in the daytime. There are often prellmuwry 
indications some hours beforehand, constimting the “ asthmatic aura These 
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include restlessness, irritability, mental exaltation, less frequently depression, itchmg 
of the nose or chin, flatulence or poljnina Some attacks are ushered in by coryza 
Such wanungs are not constant, and the sufferer usually u'akes from sleep wiUi a 
feelmg of suffocation In early attacks great restlessness, anxiety and alara occur. 
The difficulty m breathing and the sense of suffocation mcrease , the patient sits 
up in bed, or gets up to throw open the windon, and fixes his arms to bnng into 
action all possible muscles of respiration Respiration, although laboured and diffi- 
cult, IS often slow, inspiration being short tvhile expiration is greatly prolonged 
Boffi are accompanied b> loud wheezmg soui^ds, audible at a distance from the chest 
The patient appears pale, but the lips are dus%^ and the expression is anxious and 
distressed The jugular lems are distended and promment The accessory muscles 
of respiration are seen to be m violent action, notably the stemo-mastoids, scalenes 
and pectorals The skm is moist and there may be marked sweating The chest is much 
distended, and at each violent attempt at inspiration very little further enlargement 
occurs, wWe there is often sucking-in of the supra-clavicular and lower costal regions 
Percussion reveals marked hyperj’csonance and encroachment on the cardiac 
and hepatic dullness On auscultation inspiration is short and high pitched, expira 
tion > ery prolonged, and both are obscured by abundant s onor ous and sibilant rhonchi, 
and later by Bubbling rdles at the bases The pulse is small, quick and sometimes 
irregular There is usually marked epigastric pulsation A differential blood count 
during an attack may show an eosmophilia of as much as 35 per cent. Cough does 
not develop until late in the paro^^m, and is quickly followed m many cases by the 
expectoration of small pellets, called ** perles ’ by Laennec, and often likened to 
boiled sago or tapioca These were carefully studied Iiy Curschmann, and when 
examined on glass on a black background, prove to consist of a central highly refrac- 
ti\ e mucmoicT coil, ^Tlth masses and threads of muan WTapped spirally around it 
hlicroscopically leucocytes, mostly eosmophils, may be seen entangled m the mucus 
The sputum frequently contams CharcQt_Leyden crystals, which are now accepted 
as spermm phosphate With the onset of expectoration the dyspncea quickly lessens, 
and the attack subsides The patient often passes a large quantity of pale urme 
and then may sleep untd mommg, awaking m apparent comfort. More frequently 
he appears pie, tired and anxious • 

Diagnosis — ^This mvolves the differentiation from other forms of dyspncea, par- 
ticularly those of spasmodic expiratory type The chief forms of paroxy smal expira- 
tory dyspncea are 

1 Bronchial asthma or spasmodic dyspncea compUcating chrome bronchitis and 
emphysema — This condition is sometimes a late result of true asthma, but may occur 
independently The dyspncea is more persistent and is more defimtely related to the 
bronchitic attacks, being therefore more common m the wmter 

Cardiac dyspncea or cardiac asthma — ^This, like true asthma, is usually noc- 
turnal, but the signs of failure of ccynpensation in associaUon with valvular or myo- 
cardial disease usuall) make the nature of the dyspncea eJear 

-^3 XJramic dyspncea or renal asthma —This is also not infrecjuently nocturnal and 
may be almost indistinguishable from true asthma Examination of the urme, the 
urea and non protem mtrogen content of the blood, usuily enable the d istin ction 
to be made with certamty Cardio vascular changes with high blood pressure are 
frequently but not invariably present. 

4 Hay asthma is probably only a severe form of hay fever and is to be regarded 
as a \'anety of true asthma. 

^ Pulmonary tuberculosis may be assoaated toith asthmatic dyspncea — The differ- 
entiation ma> not be easy during the attad., but the persistence of apical signs m the 
mterval may give a clue It is a wise precaution to X raj the chest of all patients 
with asthma when first seen and at intervals if there are susptaous symptoms 

The dj’spncea of laryngeal or tracheal obstruction and of mediastinal pressure can 
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usually be recognised by the fact that it is chiefly of inspiratory type, and may be 
associated with stndor, instead of wheezing In all oses of doubt the chest should 
be examined radiographically to exclude aneurysm, retrosternal goitre or new grow th 
Course, Complications and Sequelae —Such an attack may last from a few 
minutes to several hours, and may remit and then return When the spasm is very 
severe and prolonged into hours, with hide or no remission, the condition is often 
termed “ status asthmaticus ” The patient may be extremely ill, and death may 
occur unlws the attack remits spontaneously of as a result of treatment More often 
the attacks recur at the same time each night for a considerable period extending to 
weeks, and then pass off, after which the patient may enjoy a period of freedom of 
weeks of months The intermissions may become shorter with successive attacks 
and increasing emphysema may de\eIop This in turn leads to secondary bronchitis, 
which persists together with some degree of permanent tndema of the bases Later 
still the cardio vascular changes inadcnlal to emphysema occur as sequels, namely, 
engorgement of the riglu heart, tncuspid regurgitation, venous stasis, ascites and 
ttdema Chronic asthmatics frequently present a characteristic appearance Of thin 
build, with sallow complexion, anxious expression and nervxius manner, they often 
have a long neck, high straight shoulders and a forward stoop Asthma necessarily 
imposes limitations upon those who suffer from it at all severely, although many 
astnmatics lead active, useful lives in spite of their disease 

Prognosis,— When the disease starts m childhood or in early adult life it may 
stop spontaneously or be relieved permanently when some causal condition is dis 
covered and treated During a severe attack the aspect of the patient may be so 
alarming that a fatal issue may seem imminent, yet death rarely occurs In chronic 
cases, the ultimate prognosis Is made more serious by the complicating emphyswJ'* 
and bronchitis, and in spite of popular belief, the asthmatic has less than the norms* 
expectation of life 

Treatment — <«) bunng the attack — The list of anti*spasmodic drugs and mesi 
ures employed is a long one, and it is impossible to foretell \yhjcb ivjJJ be efficaaoiis 
for asthmatics Vary as widely m their response to drugs as they do m regard to asthmo* 
genic causes Drugs may be administered for this purpose by inhalation, by nasal 
sprays, by the mouth or by hypodermic injection Adrenaline hydrochloride, m 
doses of 2 to 5 mmirns of a 1 In 1000 soluuon hypodermically, may act with dramatic 
efficacy if administered sufficiently early, but it should be given cautiously to elderly 
asthmatics It may also be combined with pituitary extract, as in the special prepaid 
tions Evatmine Pitrenalin and Kadamysm In status asthmaticus the procedure 
suggested by Hurst give relief A synnge of 1 tnl capacity is filled with adrenaline 
solution 1 m 1000 This is slowly injected over a period of several mmutes to haU 
an hour or until the spasm re axes When relief has been obtained a preparation with 
bewsedwieVisisadmialme mucate (hvperdunc adrenato) 
or adrenilme combined w.th chhibutol and glycerm (adtenulol) An mtramuscuKr 
mjeetion of 0 5-1 0 ml of one of Uieae «ill help to prevent a recurrence for 6-S hour. 
Ephcdtme hydrochloride m tablets of gr i to }, has proved itself a useful subsOtutt 
fct adrenaline m some cases and ran be given by the mouth Paeudo^ephednoc a 
doses of gr } to 1 is often Jtelpful where enhednne fails Adrenaline often pw'" 
helpful as a nasal spray, espraully in comilnahun with Chlomone Intraveoof 
mjeaiona of 50 or 100 mg of meotnne aetd may give relief when adrenaline fab 
^ oxygen tent is socoetbnes of great val„o m tie treatment of sratus asthmaticot 
Intrav enous ammophyUine m doses of 0 25 g m 10 ml of distilled water iToften effM 
uve, especially when mtramuscular adrenalme has tailed It mav enen to 

doses ofOSg per tectvm ^ * 

It is often advisable to move eases in atatua asthmaucus to hosmta! or nuryo^ 
home The change of surroundings and the different psychological aroiosoheie "f'” 
relieves the condition ^ 
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Cortisone and corticotrophin are sometimes said to be most efficacious. The 
value of these substances in this condition is not fully established but they should be 
tried if relief is not given by other remedies. The recommended dose of cortisone 
by mouth is 300 mg. on the first day, 200 mg. on the second day, 100 mg. on the 
third day and thereafter 75 mg, daily. 

Many expectorant and anti-spasmodic drugs have been used in treatment ; potas- 
sium iodide and bicarbonate vath tincture of stramonium, hyoscyamus or lobelia 
is sometimes found comforting. Suitable sedatives are paraldehyde, phenobarbitone 
or sodium amytal in moderate doses. Morphine should never be given to an 
asthmatic at any stage. In an early stage it will cause addiction, in an advanced stage 
it may and often does cause death. 

(i) Bdzcecn the attacks . — General advice. — Asthmatics should be taught to live 
as normal a life as is possible under the circumstances. There is usually no reason to 
restrict either their activities or diet, although patients who have nocturnal attacks 
find that heavy meals at night precipitate attadcs and they may therefore find it advis- 
able to have their main meal m the middle of the day. Attempts to find health by 
changing houses and occupation are not usually successful in themselves. Migrants 
from the torsms in search of health are crossed by migrants from the country with 
similar intentions and the benefits derived from the change seem to be equally divided 
beuveen the two groups. 

It has been observed that some patients are sensitive to contact with certain 
allergens mostly of a protein nature, such as pollen, animal and vegetable hair, house 
dusts and similar substances. From this observation has risen the suggestion that 
nearly all cases are attributable to one or more sensitisations of this nature : that these 
sensitisations can often be detected by performing skin tests with a tvide range of 
protein substances and that desensitisation can be carried out by injecting small doses 
of the sensitising agents and by increasing the dose until desensitisatlon is achieved. 
The theory of this treatment is an attractive one and a vast literature has grown up 
on the subject. 

Sitmlar importance has been given to treatment -with autogenous vaccines prepared 
from the sputum or with stock vaccines. It is doubtful whether either of these two 
methods of treatment have anything more than a psychological value and while 
apparent improvement frequently takes place during such treatment, it is more often 
due to the psychological effect of an impressive treatment and the personality of the 
doctor than to any desensitising effect. 

Attempts are made to treat patients by special diets. Children are the especial 
victims of this form of " therapy ”, There is little evidence that bronchial asthma is 
ever raused by the ingestion of any particular food substance, although such ingestion 
occ^ionally causes alimentary symptoms. The effect of these diets is often to make 
patients even more introspective than they naturally tend to be. 

Exaggerated attempts arc sometimes made to render allergen-free the atmosphere 
in w’hich the patient liv#*3 or sleeps. Such measures condemn the patient to discom- 
fort and disappointment. The fact that many sufferers from asthma also suffer from 
rhinorrhtEa, nave nasal polyps, deflected septa or sinus infection has led to many 
misguided surgical and electrical misadventures. All these treatments and many 
others had and have their strong adherents amongst doctors and even patients. 

There is an especial difficulty in assessing the value of any special treatment in 
asthma since the natural history of the disease is so variable and sufferers from it 
are so susceptible to suggestion. In default of any specific treatment, there are general 
measures and advice which are helpful. The patient should be advised to try and 
not let his asthma dominate his life. Children should go to normal schools ana play 
games as normally as possible. There is no need for a special diet except that patients 
are usually ^\eU advised not to have a heavy meal in the evening as a full stomach, 
when recumbent, appears to cause attacks. TTiey should avoid dusty house-cleaning 
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malignant)^ slenosislfrom cicatnsaO^ 
rom new-erou'th or aneurysm, o r e 

iubgrcu losis . Localised pulmonary collapse 

induced seems to be the commonest antecedent condition. In ^iJdren, measles 
and whooping-cough are not uncommon causes, especially when thw follow one 
another in rapid succession, although either alone, if severe, may lead to it. 

2. C^ndjtmns of the lung parenchyma which may cause brnne hipctasia are ud: 
resoIve^neumoTiia,^bncho-pneumotua ; coUapse. ^p^s and tiiher-fiiTTisTT ‘ pEtlS 
IS rare and usually acts by leading to bronchial ObstructioiTor steholis. Fibroid 
tuberculosis is a common cause, but the clinical manifestations are, as a rule, roasled 
by the priory condition. The pulmonary complications of influenza are not is- 
frequenUy followed by bronchiectasis. A diffuse type of bronchiectasis is somethnes 
found in long-standmg cases of asthma. 

3. TTie4Jml3l^iiditisai-^^ bronchii-rta^k tlimi; 'V hicb 

lead to pleural adhesion and those which are associated with pivin^i^nar ^fibro sis. 
notaoiy cyanic pleurar^cRi^ OL. ^_pyema I^mg 


SnrDseonhFTun gr ^ 

Ih a lesion with such diverse antecedents the age relations are necessarily indefixuW' 
It may occur at any ?ge. but « con^ncst m the third and fourth decades. It fre- 
quently wmmences m childbed, although the characteristic clinical manifestations 
may not develop until adult life. 

5«.— In most recorded statis^ there is a striking preponderance in the 
Pathology.— Four factors m the pathogenesis of bronSiial dilaSion ba^c t® 
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considered. (1) The most important is the localised collapse which leads to secondary 
bronchial dilatation. (2) Weakening of the bronchial walk. Most of the conditions 
preceding bronchiectasis tend to induce severe bronchitis and peribronchitis, and 
thus render the walls more yielding. ^Vhere stagnation of secretion occurs, septic 
and putrefactive organisms develop, producing tryptic ferments which may act in- 
juriously upon the lining membrane. (3) Increased pressure on the rN alls thus weak- 
ened is the determining factor. This is generally expiratory in origin and due to the 
strain of cough. The actual pressure of secretion accumulating behind an obstruction 
may promote yielding of the bronchial walls. In cases of bronchiectaas following on 
collapse of the lung the force of inspiration has been regarded as contributory, but 
this IS doubtful and in any case is less important than the expiratory strain of cough. 
(4) The fourth possibility is the traction exerted upon the walls of the bronchi by 
contracting connective tissue m the surrounding fibroid lung. This obviously postu- 
lates the existence of pleural adhesion, which is not invariably present. While this 
must be admitted as a possible contributory factor, its importance is certainly less 
than that of the preceding ones. 

Congenital bronchiectasis is a pathological rarity and may be confused with 
congenital cystic disease of the lung (see p. 1044). It is usually unilateral, and the 
bronchi involved are of small size, although in some cases the lung may show a large 
central cavity, with smaller spaces around it. Bronchiolectasis is also more of patho- 
logical than of clinical interest. It occurs chiefly in children, as the result of acute 
broncho-pneumonic processes. It is said sometimes to follow influenza and possibly 
tuberculosis. Tlie lung has a peculiar spongy appearance, to which the name “ honey- 
comb ” has been applied. 

Bronchiectasis of the larger tubes may be either cylindrical or saccular. In the 
former conation several of the bronchi are more or less uniformly dilated, and when 
opened out they appear like the Angers of a glove. Sometimes the dilatations are 
fusiform, at others they show a beaded arrangement, described as moniliform. These 
forms of dilatation are usually assodated with emphj'sema and chronic bronchitis. 
Saccular bronchiectasis is generally localised and may be found in any part of ^e 
lung, but is most common in the lower lobes and near the base. This is partly due 
to me fact that the antecedent processes fall with spedal stress on the bases of the 
lung, and partly to the influence of gravity in leading to retention of secretions in 
these parts. Although it may be unilateral in origin, it often spreads and may involve 
both bases or even all the lobes. There may be one large irregular cavity, or a senes 
of smaller globular dilatations involving the whole or part of the walls of one or 
more bronchi. The cavities are usually filled with the fetid secretion, to be desenbed 
under expectoration. ^Vhen this is washed away the walls are found to be thin, 
smooth and formed of thinned-out mucous membrane. In places this may have 
ulcerated, owing to the tryptic action of the secretion, and the lung tissue is thus 
exposed. An abscess may then form, and an aneurysm sometimes develops, as in a 
tuberculous cavity. The openings of the smaller bronchi, derived from the dilated 
bronchus, can often be recognised in its walls. In doubtful cases the Wstological 
demonstration of cartilage^ and muscle in the walls establishes the bronchial origin 
of a cavit>'. The surrounding lung tissue is usually airless and fibroid, and sometimes 
is almost of Icathciy consistence. Occasionally, however, it is emphysematous, con- 
gested or pneumonic. In the great majority of cases there is a dense pleural adhesion 
over the area oflung imalved. 

Other morbid conditions found post mortem include lardaccous disease, gangrene 
of the lung, empyema, pyo-pneumothorax, suppurative pericarditis cerebral or 
spinal cord abscess. Ownng to the obstruction of the pulmonary dfcubtion w hich 
may result, engorgement and dilatation of the right side of the heart, tricuspid re- 
gurgitation and the results of sj-stcmic venous sta^s are often found. 

Symptoms.— The onset is usually insidious, the symptoms developing during 
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BRONCHIECTASIS 
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tuberculosis is a common cause, but the dinical manifestations are, as a ru » 
by the pnmary condition. The pulmonary complications of influenza^ 
frequently followed by bronchiectasis. A diffuse type of bronchiectasis is so 
found in long-standing cases of asthma. ^ tbosaJS^*''- 
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considered. (1) The most important is the localised collapse which leads to secondary 
bronchial dilatation. (2) Weakening of the bronchial ^valls. Most of the conditions 
preceding bronchiectasis tend to induce severe bronchitis and peribronchitis, and 
thus render the w^Is more yielding. Where stagnation of secretion occurs, septic 
and putrefactive organisms develop, produdng tryptic ferments which may act in- 
juriously upon the Uning membrane. (3) Increased pressure on the walls thus weak- 
ened is the determining factor. This is generally expiratory in origin and due to the 
strain of cough. The actual pressure of secretion accumulating behmd an obstruction 
may promote yielding of the bronchial walls. In cases of bronchiectasis foUoiving on 
collapse of the lung the force of inspiration has been regarded as contributory, but 
this IS doubtful and in any case is less important than the expiratory strain of cough. 
(4) The fourth possibility is the traction exerted upon the walls of the bronchi by 
contracting connective tissue in the surrounding fibroid lung. This obviously postu- 
lates the existence of pleural adhesion, which is not invariably present. While this 
must be admitted as a possible contributory factor, its importance is certainly less 
than that of the preceding ones. 

Congenital bronchiectasis is a pathological rarity and may be confused with 
congenital cystic disease of the lung (see p. 1044). It is usually unilateral, and the 
bronchi involved are of small size, ^though in some cases the lung may show a large 
central cavity, wth smaller spaces around it. Bronchiolectasis is also more of patho- 
logical than of clinical interest. It occurs chiefly in children, as the result of acute 
broncho-pneumonic processes. It is said sometimes to follow influenza and possibly 
tuberculosis. The lung has a peculiar spongy appearance, to which the name “ honey- 
comb ” has been applied. 

Bronchiectasis of the larger tubes may be either cj’lmdrical or saccular. In the 
former condition several of me bronchi are more or less uniformly dilated, and when 
opened out they appear like the fingers of a glove. Sometimes the dilatations are 
fusiform, at others they show a beaded arrangement, described as moniliform. These 
forms of dilatation are usually associated wth emphj'sema and chronic bronchitis. 
Saccular bronchiectasis is generally localised and may be found in any part of the 
lung, but is most common m the lower lobes and near the base. This is partly due 
to the fact that the antecedent processes fall with special stress on the bases of the 
lung, and partly to the influence of gravity in leading to retention of secretions in 
these parts. Although it may be unilateral in origin, it often spreads and may involve 
both bases or even ^ the lobes. There may be one large irregular cavity, or a series 
of smaller globular dilatations involving the whole or part of the walls of one or 
more bronchi. The cavities are usually fflled with the fetid secretion, to be descnbed 
under expectoration. When this is washed away the walls are found to be thm, 
smooth and formed of thinned-out mucous membrane. In places this may have 
ulcerated, owing to the tryptic action of the secretion, and the lung tissue is thus 
eiroosed. An abscess may then form, and an aneurysm sometimes develops, as in a 
tuberculous cavdty. The openings of the smaller bronchi, derived from the dilated 
bronchus, can often be recognised in its walls. In doubtful cases the histological 
demonstration of cartilage and muscle in the walls establishes the brondiid origin 
of a cavity. The surrounding lung tissue is usually airless and fibroid, and sometimes 
is almost of leathery consistence. Occasionally, however, it is emphysematous, con- 
gested or pneumonic. In the great majority of cases there is a dense pleural adhesion 
over the area oflung involved. 

Other morbid conditions found post mortem include lardaceous disease, gangrene 
of the lung, empyema, pyo-pneumothorax, suppurative pericarditis and cerebral or 
spinal cord abscess. Owing to the obstruction of the pulmonary circulation w hich 
may result, engorgement and dilatation of the right side of the heart, tricuspid re- 
gurgitation and the results of systemic venous stasis arc often found. 

Symptoms. — The onset is usually insidious, the symptoms developing during 



)84 




the respiratokx ^ 4 above 

In some few ^es, fiowever, ^ t'™?*''‘^,n„Sead to the suspiaon 


sensitive ot^Ipf^tively , intervals during -naUy eirtremely fehi 

occur on retiring to bed »"■> a““”g ^ „,n 24 hours. It is pnmUy^r 
amounts to as much as 20 or au o i„,ariahle. The pauerfs brram 

SeSflk-SfSf&tS 




caileS Diraich-s P'.“f occuned. HOToptjsj^ mm^^Sie^ 

§SSttS»'5‘»Ji»WVX.S.“«^' 

rrwSKHSirssii'S- .. -• 

one base, wth •* developed the signs are alm^ 

■>oc3l reson^- -npcar v-aU nourished and of good colour, dthou^g 

cold dajs, '^f^Srfingcrs, gcneraUy of drum-srick l^j 

is •well-marked maly joints, sometimes develops. ^ 

monary of the chest 'wall over the affected --as 

'7i'S and the heart U drawn over to this ti'i': 


Generally *“dibTe, the m«i marked, and occasionally the “veiled PH®, w- 

Bronchoph^y Md pert ^ ^ ^ften apparent in the f^c2. 

Skoda can be h^d. b^ ^ demonstrable fn the unaffected partt of t^‘« 
compensatory . RjJiogtaphic eaammation before and after the 

uioTol the disease and the degree of fibrosis. Tom ^ 

Eiaphy may also he TTie chief pulmonary complications are 


CompucaUOM —ne and abscess. The pleura maj' become involved, g 

broncho-pneumom , sometimes progresses to einpjema and rarely 

rise to dry P'®'^^.’ -.u„ cases pleural adhesjon and contraction result. r 

pneumothorax, v^hlle m omcr v.«- i* 


BRONCHIECTASIS 


985 


pencardiUs may develop and prove fatal Sepbcasmia and pysmia sometimes occur 
as tennmal results Cerebral abscess constitutes a senous and somewhat common 
complication m heavily infected cases, and maj be found m the frontal, panetal or 
temporal regions, or suppuration may occur m the cerebellum or cord Occasionally 
multiple abscesses form Lardaceous disease sometimes develops, especiallj m 
the liver, kidneys and intestmes Multiple infective arthritis is an occasional compli- 
cation 

Diagnosis — In well developed basic cases this is, as a rule, easy The history 
of cough, influenced by posture and assoaated with copious sputum, is suggestive, 
espeaally when vTinable physical signs are observed The development of the char- 
acteristic sputum with these signs renders the diagnosis almost certain, and the radio- 
graph usually serves to confinn Radiological investigation after an intra-tracheal 
injection of 10 to 20 ml of hpiodol, through the cnco ^yroid membrane or between 
two rings of the trachea, under local anxsthesia, or with care directly beUveen the 
vocal cords, has greatly facilitated the diagnosis of bronchiectasis Franklin has 
recommended the nasal route for the introduction of the hpiodol One nostnl, the 
oro pharynx and the larynx are aniesthetised, then a gum elastic catheter is passed 
along the floor of the nose mto the larynx Procaine or other local anxsthetic is 
injected down the catheter and the hpiodol follows Tilting and turning the patient 
m appropriate directions is done m order tliat the hpiodol should pass into the diseased 
portions of the bronchial tree The injection should be earned out m the radiographic 
room and the patient instructed to restram cough if possible until the films have 
been taken The pictures obtained are strikingly charactenstic and of great value 
In cases with less charactenstic symptoms and signs the distmcbon has to be made 
from chronic bronchitis, especially the fetid vanety, pulmonary tuberculosis gangrene 
or abscess of the lung, and feud emp>ema The istmebon from chrome bronchibs 
may be difficult, espeaally in the early stages when the sputum is not feUd, but the 
parox 5 *smal cough, the copious e:mectorabon with signs including bronchial breathing 
and sbcky riles at the base, may be strongly suggesbve In febd bronchitis the fetid 
sputum IS not constant and the cough and sputum may occur only dunng exacerba- 
bons of the bronchibs Pulmonary tuberculosis may give nse to difficulty, parbeu- 
larly m cases of apical bronchiectasis Repeated examinabons for tubercle bacilli and 
ilso for clasbc tissue in the sputum should be made The history, the mode of 
jpread and radiographic examination may all assist It should be remembered that the 
nvo condibons may coexist and this may be suspected m some cases of fibroid tuber 
culosis With "basic excavabon Abscess and gangrene of the lung have a more acute 
onset and course, but the chrome cavaties left by these condibons may give nse to 
difficulty In such cases the history may be an important aid m diagnosis In febd 
empyema ruptunng through the lung, parbcularly when of interlobar ongui, the 
patient is generally acutely lU, there may be a history of pleunsy at the onset and 
possibly some ewdence of mediastm-d pressure or cardiac displacement The rare 
condition of congenital cysbc disease of the lung may give nse to some difficulty 
(see p 1044) 

Course— This depends on the extent of the bronchial involvement and the 
degree of infection Probably only a small percentage of cases of bronchiectasis are 
dinically diagnosed Those that are, are usually both extensive and heavily infected 
Without treatment the condibon tends to be progressive and lea^ to coropheabons, 
many of which are lethal 

Prognosis — Suigeons and phystaans tend to hav e different ideas about the 
prognosis of bronchiectasis the former are often of the opimon that without surgical 
treatment the prognosis is hopeless and the expectation of life short 'Hie latter are 
not quite so pessimistic. The reason for this difference of opinion is tliat the surgeon 
tends to see a rather speaal selection of the vroret cases , the physicians see these 
and ilso many cases wlucli are little or at all progressive 



986 DISEASES OF THE RESPIRATORY SYSTEM 

Given morbid anatomical bronchiectasis the prognosis is uncertain, but severely 
infected cases, with much foul sputum, rCTcated hamioptyses and pyrexial episodes, 
are progressive with a short expectation of life failing adequate treatment, but there 
are exceptions even to this. _ 

Treatment. — ^The medical treatment of bronchiectasis consists of efforts to secure 
efficient emptying and drainage of the affected part of the lung, to lessen or control 
the infective processes occumng in the lung and to promote the general health and 
well-being of the patient. Bronchograms of the affected lobe or lobes indicate the 
desirable position for evacuation of the lung. In bronchiectasis of the lower lobes 
the patient either bends over or his feet are raised so that the bifurcation of the trachea 
is below the level of the affected lung. If the anterior bronchi are affected, he lira 
on his back and if the posterior bronchi are affected he lies on his face. He should 
also be tilted on his side so that the affected side is uppermost The best position 
for drainage can usually be found by a process of trial and error. The longer the 
appropriate position is maintained the more effective the result In any case it 
snould be mrint^ed for not less than 30 minutes at a time. The initial instruction 
is best given by a qualified masseuse and the treatment must be maintained for life 
if the lobe is not going to be removed surgically. The Nelson bed, hinged in the 
middle, is helpful in maintaining the correct posture long enough for drainage to 
occur. 

The sputum should be cultivated and the organisms identified and their drug 
sensitivity tested. The quantity and de^e of infection can be altered by the appro- 
priate use of antibiotic preparations, although the development of drug resistance 
reduces their effectiveness. They are especially valuable auring pyr^al periods of 
exacerbation of infection due to aefective drainage. Pcnicillm inhalations have some 
limited effect but no drug is really effective if the drainage from the affected bronchi 
IS poor. 

Creosote given by inhalation or in capsules of 3 minims was much used In the 
past and it has value in helping to dbguisc the fcctor of the breath, which is one of 
the most distressing features of these cases. Bronchoscopic aspirations have been 
found effective in some cases, especially those where bronchostenosis or bronchial 
cedema prevents effective drainage. 

The possibility of treatment by surgical segmental resection, by lobectomy or 
pneumonectomy should be considered. Surgeons have no doubt about the value 
of prophylactic surgery and may advise resection for anatomical bronchiectasis without 

S tems. Many physicians arc not so convinced of the necessity of these resections. 

fences of opinion represent a different idea of the prognosis. There is unanimity 
about the desirability of resection for the infected cases with much sputum daily, 
with repeated^ pulmonary lueinorrhages or with a history of recurrent attacks of 
“ pneumonia ” or pyrexial episodes. Thoraac surgery has had no more dramatic 
successes than m these cases. Unfortunately m many of the worst cases the disease 
js too extensive for removal to be possible. In these cases medical treatment palliates 
and prolongs life. 



HYPEREMIA AND (EDEMA 


987 


DISEASES OF THE LUNGS 

HYPEREMIA AND (EDEMA 

Hyperjemia of the lungs may be either active or passive. In the fonnsr ther e 
IS an increased supply of arterial blood throupK th e pulmonary a nd bipnchlal anenoles. 
In passi ve' hy penerma there is en gorgement of the pulmon ary ven ou^s_i^ldgs arid 
^iharies. Wi& both torms there is_ fr equen tl y cedema , dueYo the ^udarion of 
serous fluid into the iMg alveoli. The term congestion ** is sometimS em^oyed 
as an alternati ve toTi ypenemia, but owing to its erroneous popular use it is best 
avoided.' 

(fl) ACTIVE htper;emia 

Etiology. — This may occur in association with any acute-inflammatPry-Pfocess. 
affectinOhe br onchi, l ungs .or pleura. It sometimes results from the inhalationjjL. 
pulmonaryjar bronchia l irritan ^ such as poisonous gases or heated air. Severe 
muscul ar exertion and exposure_tol£Xtceme_£old_are_described as causes, but the 
former at least is doubtful. ”Anlmportant variety is that known as col lateral or Hux- 
iona ry hyt>ercmia, which occurs when there is obstruction to the circulation in Ae 
whote or part ot one lung, from conditions such ^ a large or rapidly develop ing 
pleural effusion, an extensive and spreading pneumonia, or m associatioh vvit h pneurn o- 
thS^'. i£u3 maj^devel6fri|Cthe._soundr lung, or in the'unattectedi_parts"of" that^ 
diseased. A primary form oracute hypenemia, the ** maladie de Woillez^’> has been"" 
recognised by French authors, but this is generally regarded as a mild or abortive 
pneumonia. 

The clinical r nanifestation s of acute hypersmia are merged in tho se of the pro- 
cesses with whic h it is a ssagiated.^d therefore do not need separate descnption. 

(6) PASSIVE HTPERiEMIA 

.ffitiology. — Passive hyperaemia may be produced by conditi ons imped in g th e 
venou s return f rom the lung s. The commonest causes of 'imped ed rpnim areJeft- 
sided-heartJesions_{:ausing.Q.y.erfilling_of, and increased pressur&.in._t he lef tjiuricle,_ 
In mitral stenosjs it may oc cur early and someBmes almost acutely , but.aQrtic_and 
myocathTai ’^e^oris^diso ^ eah to it, when (he ^elt ventrid e fails and the i riitrdi valve 
yi elds. Directj ibstruction of "the pulmonary v«ns sometinreT'r^ult's'frofri]. ex ternal 
pressure by aneuK^m, medi astinal tumour or ^^ ged bronchial gland s, orTrom^ 
obstruction-oEtheJuirienTjyYhrom^sis, 

""Tassive hypenemia is obviously m the main dependent on m echanica l factors; 
it is not surprising, therefore, that gravity seems to play a part in the I6calisation-of 
its effects, which are usual ly most marked in the bases or most dependent parts of 
the lungs. In bedridden,, enfeebled or oltTpatients, particularlyjfmyocai'dialj^eak- 
ness or degenerat ion y easts, this factor becomes of great importance. Not irf-' 
frequently so me jle gree,of cederoa of the~feses develops, and the condftion is then 
called hypostatic congestion.' If such an axra becomes infected the resulting process 
isTtnown as hwostatic pneumonia. Basal hypenemia and edema of the hypostatic 
type also result from_toxromia_due,to diseases sudi as enteric_feyer, from poisoning 
by drugs such asjnorphine^jind as a terainal event in tnany cerebri lesions causing 
increased intracranial pressure. 

Pathology.— -The pulmonary vei ns and capil l aries are engorged, with the result 
that the lun g is darker in colour andT he avier, w hil e the walls and septa are 

swollen. If the condition persists lor some time, pigment deriv ed from the hgmo - 
globjn of red corpuscles cscaping.by.diapedesis is oepositecTin'thc^pithelium of the 
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alvcoh and m the fibroblastsjn the inter alveolar septa In long standing cases the 
lun^rh'rni'cr normal and bro^inish red m colour, a condition described as 
brown vi^^atian If any degree of tedema is present, serous fluid is found in the 
alveoli on post mortem cxanunation, and on section of the lung frothy serous fluid 
exudes which may contain some of the pigmented alveolar cells, constituting what 
' are called "cardiac cells’* Although congested and (edematous lung is heaiicr 
than normal, it usually floats m water 

Symptoms — In slight degrees of hyper»mia these may be absent or negligible 
In more advanced cases they are those resulting from the impeded arculation through 
the lungs and the deficient aeration which this entails D>^pnoe a is the most pr om- 
inent symptom and it is generally a measure of the degree of nyperamia It'is mfriL- 
edly incr gsed by e xertion_oLAnyJand,>.and in extreme degrees it is distressing and 
evcnt^ly'alarrnirTg ^It may be m3giratofyj>r,cxpiratory-jn type, and in the latter 
case It 13 sometimes described as cardiac asthmi"^ In severe cases there is usually 
orthopnaa Couch is almosi,invanahly present, and there is "usually some expectora- 
fhnrof^rothy’lluid, which may be blood _sta»ned The pigmented cells referred to 
abo\e as " cardiac cells " may be found in it. Cyano sis is commo n and indicates 
the degree of anoxemia This may be assoaatedwiih dimension of the juguly 
veins and therein often obvious distress As m other forms of cyanosis there is 
usually some increase in the number of red corpuscles The vocallfrcroitus^t the 
bases may be diminished, the percussion note impairej^ the breath sounds weak and 
accompanied by rhoncht crepitations or bubbling Hlcs,jalthough these signs are for 
the most part due to the assoaated cedema ^n aUdition, the signs of the pninaty 
condition in the heart will be apparent 

Camplicatlons — Pulmo nary tt dema and infarctioa are the chief complications 
Diagnosis. — ^Tlvis condition has to be distinguished from (1) c hronic bron chitis, 
in which case there may be some nse of temperature and the physical signs are more 
vanable and more disseminated , (2) infarction, m which pain and htemoptysts of 
sudden onset are the rule 

Course — If the venous engorgement cannot be removed it tends to become 
progressively worse, whereas when it results from temporary cardiac embarrassment 
recovery is usually complete as soon as the heart function is restored 

Prognosis — Phis is so entirely d^endent upon the nature and degree of the 
condition responsible for the engorgement that no general rule can be formulated 
Treatment — ^The treatment is that of heartfailurc, with digitalis, salt restriction 
and mercuml diuretics In elderly patients' dr "those likely to be confined to bed for 
long penods, attention should be directed to the decubitus This should be changed 
frei^uently, and if possible the patient should be permitted to Bit up or to get into a 
chaw, and encouraged to take a few deep breaths several times dunng the day 

(c) ACUTE OR HYPERACUTE PULMONARY (EDEMA 
In this condition flooding of the alveoh with the serous exudate from the pul 
monary capillaries occurs with great rapidity 

Etiology — ^The most important cause of pulmonary mdema is jeft heart failure 
whether from hypertension disease of-the.aortic-or mitral^valyes or coronary J^rotn 
bosjs Pulmonary mdema may als o occur in acute cor pulmonal e from pulmona ry 
i nfarction I t may complicate exporore to lung irritant _Ka« e3,^~ dr disease of the 
nervous system, such as tumour, vasc ular a ccident or trauma or intrave nous tr ans* 
fusio n, or disturbance of th e flu id 'batahce'in treatment with deoxycortone acetate 
(D CM; A ) cortisone or stilbcestrol Someti me^p arace ntesis . of large effusions is 
followed by pulmonary mdema ' 

Patholo^ — ^The alveoli ate found to be flooded with a thin serous exudate 
The lungs are heavier than normal, sodden, and on squeezing exude large quantities 
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of greyish-yellow or pinkish fluid. Frothy fluid of similar character is found in the 
bronchi and even in the trachea and naso-phaiynx in h 5 'penicute cases. 

Symptoms. — The onset is sudden, and generally occurs when the patient is 
lying down, hence being most frequently obser\'ed at night. The patient awakes 
with intense dyspncea, and a sense of suffocation, then frequently rolls or rushes 
about in the endeavour to breathe, even dutcbing at the throat. Cyanosis is present, 
and the aspect is one of anxiety and alarm. Frothy fluid, often pink in colour, may 
soon stream from mouth and nose, or be brought up in great gulps. The chest 
movements are hurried, and the accessory respiratory muscles are in violent action. 
Vocal fremitus is diminished over the lower lobes. The percussion note soon becomes 
impaired over the lungs, commencing at the bases. The breath-sounds are at first 
vesicular or harsh with prolonged expiration, then become faint and may be obscured 
by bubbling rdles or crepitations, audible all over the chest. Voice conduction is 
diminished. 

Complications and Sequels. — Owing to its acute and rapid course, complica- 
tions do not occur. Bronchitis may result as a sequela. 

Diagnosis. — ^The affection is usually so characteristic that the diagnosis is obvious. 
In the more protracted cases the dj'spnma and the physical signs are not unlike those 
of acute suppurative bronchitis or suffocative catarrh and broncho-pneumonia; but 
in both of these there is some degree of fever and the expectoration is less copious, 
and when it occurs is usually of purulent or muco-purulent character. The nocturnal 
onset of cedema may suggest asthma ; but the physical signs and the late and scanty 
expectoration in the latter suffice to distinguish it. 

Course. — The malady usually lasts only minutes or hours. Unless it remits, or 
treatment affords relief, the patient rapidly becomes unconscious and death follows, 
the heart continuing to beat after respirations have ceased. 

Prognosis. — ^The prognosis is always very grave; but prompt treatment has 
saved some cases. Deatli may occur in less ^an 10 minutes, or be delayed for 24 
or 48 hours. 

Treatment. — ^The most successful treatment is the immediate subcutaneous in- 
jection of morphine gr. J. Good results ha^^e also followed the mjection of atropine 
sulphate, gr. to hypodermically. Intravenous mjection of aminophylline has 
been recommended. The dose is 0'25 g. in 10 ml. of distilled water. Oxygen 
inhalation by nasal catheter or the B.L.B. mask or oxygen tent is of value in some 
cases ; others derive no benefit from it. Prompt venesection has been recommended. 

(d) CHRONIC PULMONARY CEDEMA 

This is usually the sequel of chronic passive hyperxmia, and the causes and 
symptoms are those of that condition. It may also occur in chronic renal disease. 
In marked degrees of cedema, however, the signs may closely simulate those of pleural 
effusion, save for the displacement of the cardiac impulse. It is important to re- 
member that some degree of hydrothorax may occur as a complication, and increase 
the difficulty in diagnosis. 


INFARCTION OF THE LUNGS 

Infarction of the lungs or " pulmonary apoplexy ’* results when a branch of the 
pulmonary artery becomes occluded by embolism or thrombosis. 

/Etiology . — Emboltc forms ^ — ^The obstructing plug may originate in any-part of — 
thsusystcimca'cnoiis^yatcm, in thC-rig ht side of tne h e art or on itsjvalvcs or in the 
pulmonary arteryTts^L The common«t peripheral cause of embolism is detach- 
ment of a thromDus_^^^scs_of thrombo-phlebitis. This may occul" in“the veins of 
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the lower extremity, or in those of the uterus after childbirth. Thrombosis ^Yith 
embolic 'detachment may also develop in prolonged or wasting diseases, such m 
enteric fever, tuberculosis and cancer; m acute' proc^ses, such as 'mfluenza.jepti- 
caroia and pyjeniia; and in localised 8Mtic_ lesions, _3uch, as jotitis7~^ \3monary 
embblisriTis not~infrequently observed aft» abdominal o^pelvi c~opferation3 , and 
after the radi^ cure of hernia or haemorrhoids. 

Intracardiac riirombi from the right auricle or ventricle, becoming detached, lead 
to embolism, and thir occurs wpecTally in cas^oF nght-sided heart failure^secondary 
to left-sided valve lesions. V^ctations forming oiTthe tricuspid dr pulmonary valves 
in septic endocarditis on detachment produce pulmonary infarction. Rarer causes are 
fat embolism after injury to bone or to a fatty liver, the entry of^ieces of new-grqwth 
or hydatid daughter-cj’sts into systemic veins, and even, air embolism, ^occurring 
sometimes as a complication of pneumoperitoneum. It may also occur during 
blood transfusion if the pressure m the bottle is raised unduiy by a Higginson’s 
syringe while the filter U partially blocked. Air embolism has followed insufflation 
of the vagina with silver picrate powder in the treatment of vaginitis and trichomonas 
infections. 

Thrombotic JormSx — ^Thrombosis occurs as a secondary process around pulmonary 
emboli ; but it is probable that some cases of infarction are due to a primary throm- 
bosis, This condition may be produced by some aoite or chronic jsulmonaryfflsease, 
such as gangrene, tuberculous and fibrosis, and 6y*atHcfoma”of the ^Imonarylirfery. 
Any process leading to chronic venous hyperaemia may also cause It. A'rare caul? is 
thrombo-phlebitis migrans. 

Pathology. — Although the pulmonary arteries are not strictly speaking end 
arteries, since there is some degree of anastomosis between them and the bronchial 
arterioles, yet the result of their obstruction is to produce infarct? comparaWe with 
thosein other organs. The origin of the blood in tne obstructed area has been much 
discussed. Cohnheim regarded it as the result of regurgitation from the veins, a 
view subsequently disproved, since the infarct is hasmorrhagic even when the veins 
are also obstructed. It is now regarded as due to influx from the anastomosing bron- 
chial capillaries into the pulmonary capillaries, and the escape of this blood from the 
latter owing to their altered nutrition. It is generally accepted that embolism is much 
more common than thrombosis. If a large embolus has caused sudden death, it 
will be found arrested at the bifurcation of a large branch of the pulmonary artery, 
or even in one of the main divisions of that vessel. In such cases there has not been 
time for pulmonary changes to occur, and the chief post-mortem condition found is 
engorgement of the right side of the heart. 

In post-mortem examination of cases where smaller emboli have led to infarction, 
the infarcts are usually found in the lower lobes, more commonly in the right lung. 
They extend to the surface in the majority of cases, and can be seen before section 
as slightly raised, dark-red areas, with the overlying pleura a little roughened from 
inflammatory- exudate. They feet hard and firm, and on section are typjt^ly wedge- 
shaped, with the base on the surface and the apex centrally placed. In the rare deep- 
seated mfarcts'a spheroidal form is the rule. When recent, an infarct is dark red m 
colour, and suggests hsraorrhage with clot formation, hence the term “ pulmonary 
apoplexy In some cases infarcts have a purplish hue, and are said to resemble 
the (»lour of damson cheese ; later thty diange to brownish red, Infarcted areas 
sink in water. There may be a single large infarct almost occupjing one lobe, some- 
times only a small one, or several of varying size and age scattered throughout the 
lungs. In some cases a fortunate section may reveal the embolus with its ensheathing 
thrombus, but sometimes a thrombus only is found. Microscopically, the alveoli 
and finer bronchioles ate filled with red blood corpusdes, and there is "a sharp de- 
liimuition from the healthy lung. If the embolus is infective, suppuration occurs, 
and abscess or empyema ensues. 
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Symptoms.— If a large embolus blocks one of the main divisions of the pul- 
monary artery, there is sudden intense d^pntca, pain in the chest, distress, cyanosis 
and rapid unconsdousness, death resulting in a few minutes from asphyxia. In 
other cases the patient gives a short cry, and falls unconscious, death occuidng 
almost immediately from syncope. In some cases unconsdousness develops so rapidly, 
and the respiratory symptoms are so little apparent, that a cerebral ■v'ascular lesion 
may be suspected. On the other hand, life may be maintained for several minutes or 
even hours, the patient being unconsdous or in acute distress and anxiety with urgent 
dyspnoea, lividity and cyanosis. Respiration is deep and laboured, but fails to give 
relief to the sense of suffocation. In such cases ^o, death may result eventually 
from asphyxia or syncope, or the patient may slowly recover. In less severe forms, 
such as occur in cardiac and in some post-operative cases, there is sudden pain with 
difficulty in breathing, followed in a few hours or in a day or two by cough with 
hcemoptysis or by the expectoration of deeply blood-stained mucus persisting for 
some days, and slowly clearing up. If the embolus is infective, fever, often of hectic 
type, results, sometimes delayed for a day or more. 

In the severe cases there is cyanosis, distension of the veins of the neck, acute 
anxiety with exophthahnos and cold, clammy skin. The only physical signs apparent 
are the deep, laboured breathing, the harsh breath-sounds, and the evidence of 
cardiac embarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are evidences 
of cyanosis and distress of less urgent diaracter, possibly some lirmtatlon of move- 
ment on the affected side, increase of vocal fremitus, localised dullness, with weak 
or absent breaffi-sounds and sometimes a pleural rub. In some cases definite bron- 
chial or tubular breath-soimds may be audible. A few fine rMes are sometimes 
present in the adjacent lung areas. 

Complications and Sequels. — Localised dry pleurisy is almost invariably 

? resent. With infective emboli, abscess or gangrene, and later empyema may result, 
n organisation an infarct leads to a localised area of fibrosis. 

^ Diagnosis. — ^The dramatic onset, the history and the associated lesions of the 
veins or heart render diagnosis easy, as a rule ; but it may be necessary to elimmate 
other causes of hemoptysis, notably pulmonary tuberculosis and chronic venous 
hypcKemia. 

Radiological appearance . — It is possible to have an extensive infarction without 
any visible radiological change, and in fact it is usually the smaller lesions which can 
be seen in the form of small peripheral areas of opadty not very clearly defined and 
occasionally associated with pleural effusion. The diaphragm may be raised. 

Course. — ^As already described, death may occur from asphyxia or syncope in 
the course of a few minutes or hours, although recovery occurs in some very severe 
cases. In the less severe forms, after the initial urgent symptoms have passed off, 
recovery’ is often rapid and uneventful, save for pain, cough and blood-stained 
expectoration. 

Prognosis. — This depends largely upon the initial shock._ The prognosis is very 
grave when the patient rapidly’ become's "unconscious. As there is less likelihood of 
sepsis in cases due to cardiac lesions than in those due to localised venous tlirombosis, 
the prognosis is rather better in the former ; but, on the other hand, organisation 
of a clot in a vein may completely remove the source of the emboli, wWle the source 
often persists when they are derived from the heart. 

Treatment. — Morph ine, pethidine or pap averioe^hQuld..be given-to alJay_thc_^ 
anxiety of the patient. Atrooine gr. or^Jsjoften givenhut is oLdoubtful value. 
Anti-coagulant therapy..6'hoiiIdIbe given to prevent further spread and formation of 
clot. “Heparin should.be given intravenously in doses of 5000 units 4-hourly for 
24 hours. One of the dicoumarol derivatives, such as ethyl-biscoumacctate (Tro- 
mexan) or phenylindanedione (Dindevan) should be started at the same time. 
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Tromexan, 0 3 g , is given three times during the first day and after that three times a 
day m a dose controlled by prothrombin estimation Dmdevan, 0 1 g , is given 
morning and evening for the first day and subsequently twice daily in doses controlled 
by daily prothrombin estimations After the prothrombin time has been brought 
to betvwen 20 and 30 per cent of normal, hcparm is discontinued and Tromexan 
or Dmdevan is continued m controlled doses The danger of spontaneous bicmor- 
rhages must be borne m mmd Pulmonary embolcctomy has been successfully 
performed, but unless the services of a~suigton special knowledge 0 ^cardlo- 
vascular surgery are available, the patient is more likely to survive if recovery is 
left to nature 

The danger of too great immobilisation of patients, especially elderly ones, must 
be borne in mind and whenever possible patients should be allowed to get out of bed 
for toilet purposes or allowed to ait in a suitable chair at intervals or limb exercises 
should be regularly performed under supervision 


COLLAPSE OF THE LUNGS 

In collapse of the lungs the aivcoh are completely or partly devoid of air The 
condition may be congenital, and due to non expansion of the lung, when it is re- 
ferred to as atelectasis On the other hand, collapse may be the result of removal 
of the air from lung tissue previously expanded, when it is called apneumatosis or 
acquired collapse The three terms— collapse, atelectasis and apneumatosis— are, 
however, used as synonyms by many wnteis 

ATELECTASIS OR CONGENITAL COLLAPSE 

JEtiology — This condition occurs in still bom and m premature infants, and 
probably persists to some degree for weeks or even months in weaWy children It 
may result from immaturity or from weakness of the mspiratoiy muscles, and from 
obstruction of the air passages by mucus and meconium It may be a consequence 
of disease, such as congenital syphilis or lesions and developmental defects of the 
nervous system 

Pathology —Atelectasis is due to failure of the respiratory mechanism to draw 
air mto the alvcoU and expand them, as occurs normally with the first few inspiratory 
efforts of the newborn mfant 

Atelectatic lungs are solid, airless and small They are usually described aa 
presentme appearances similar to those of adult liver as regards colour and consistence 
in partial atelectasis the lung appears mottled, and small expanded areas of pinkish 
colour may project from the surface TTie ojndition is chiefly of medico legal and 
pathological mterest 

APNEUMATOSIS OR ACQUIRED COLLAPSE 
There are two types of acquired cdlapse That due to obstruction of some part 
of the bronchial tree and that due to external pressure by fluid, air or diaphragmatic 
abnormalities These two conditions have previously been described as active and 
passive collapse respectively, but Pasteur, who described collapse m a Bradshaw 
Lecture m 1908, used these terms m quite a different sense since he described as 
" active ”, collapse which he thought was due to diaphragmatic paralysis and he used 
the term ‘ passive ” to describe lobular collapse due to bronchial obstruction The 
terms are brat avoided This latter t^xs of collapse is sometimes known as absorption 
collapse 33 opposed to relaxation or compressive collapse where the pnmary cause 
of the collapse is outside the brondual tree 
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The general consensus of opinion now is that collapse is due to bronchial obstruc- 
tion produced by plugs of mucus, foreign bodies or by swelling of the raucous mem- 
brane, bronchial spasm or external pressure. Paralysis of the diaphragm, to which 
Pasteur gave the premier role, does not of itself produce massive collapse, although 
immobihty or elevation of the diaphragm favours the formation of obstructive plugs 
on the one hand, and on the other may be the result of tlie obstruction and consequent 
collapse. ^ 

Synonyms. — Active Lobar Collapse j Massive Collapse. 

Etiology. — ^The causes are many and various. Foreign bodies in the bronchial 
tree, neoplasms of the bronchus, granulomata usually tuberculous, stenosis of the 
bronchus as a result of tuberculosis, syphilis or bronchiectasis form an endobronchial 
group. Compression of a bronchus by mediastinal tumours, aneurysms or pericardial 
effusions form another. 

Then there is the much larger group of post-operative and post-traumatic cases 
and those occurring in whooping cough, bronchitis, asthma, pneumonia and bronchi- 
ectasis. In all these cases the probable common factor is obstruction by retained 
secretions. 

Barium included in post-operative feeds and lipiodo! inserted into the mouth 
during dental operations has shown that pulmonary aspiration is much commoner 
after operations than is generally realised. 

Collapse due to fluid in the bronchial tubes, blood, lipiodol, liquid paraffin and 
sea water are specially mentioned because they tend to be forgotten. 

Collapse of the lung which frequently foUovps the division of adhesions in artificial 
pneumothorax b probably due to the trapping of retained secretion, to bronchial 
stenosis or ulceration or a combination of these factors. 

Pathology. — At post-mortem examination the whole of the lung, or a lobe or 
portion of a lobe may be deflated and retracted towards the hilum. The collapsed 
area Is bluish red, firm, does not crepitate and sinks in water. There are often pneu- 
monic and pleuritic changes but these may be cither primary or secondary. 

In massive collapse the heart and mediastinum are displaced towards the affected 
side and the unaffected lobes are distended with air. 

Symptoms. — ^The abruptness of onset depends on the causation and the extent 
of collapse. Massive collapse of the whole lung and of a whole low'er lobe following 
operation usually has a sudden onset with pain in the lower part of the thorax and 
behind the sternum. Severe dyspnoea quiddy follows and the patient appears dusky, 
cyanosed and alarmingly ill. There may be a cough but it is often unproductive. 
The pulse and respiration rate are rapid and tlie temperature often rises abruptly. 
Occasionally, especially in old people, the onset is more surreptitious. 

The physical signs of massive collapse are usually dramatic. There is immobility 
of the affected side, often with sucking-in of the ribs. The apex beat is displaced 
towards the affected side. There b dimness to percussion on the affected side with 
hyper-resonance on the unaffected. The vocal fremitus is diminished or absent, and 
the breath-sounds are diminished or absent. Occasionally conduction is increased 
\rith bronchial breathing and only the displacement of the apex beat and trachea 
gives a clue to the true diagnosis, but if the obstruction is in a main bronchus these 
physical signs arc unlikely. Hilar or lobular collapse wUl give proportionately less 
physical indications. 

Radiological appearances . — ^The radiological appearances are characteristic, but 
vary with the e^ent and duration of the collapse. There will be a homogeneous 
opacity varjing in shape wth the lobes involved, accompanied by local and general 
compensatory emphysema, deviation of the trachea and heart to the side of the 
lesion and elevation of the diaphragm. Lateral or oblique views are essential. 

Complications and Sequels. — These depend on the cause of the obstruction 
and vary from broncho-pneumonia and pulmonary abscess to pleurby and empyema, 
32 
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Post»operative cases which survive the abrupt onset usually make a complete recovery 
when the obstructing mucus is coughed up. 

Diagnosis. — The most important conditions from which this malady has to be 
distinguished are lobar pneumonia, pulmonary embolism, pneumothorax and pleural 
effusion. The position of the cardiac impulse is often the deciding factor ; in collapse 
it is displaced towards the lung involved, in pleural effusion and pneumothorax it 
moves away from the affected side, whereas in lobar pneumonia there is usually no 
cardiac displacement, although there may be dilatation. Labial herpes and blood- 
stained expectoration are more frequently seen in pneumonia than in collapse. ^Vhen 
in right-sided collapse there is marked distension of the left lung wth obliteration 
of the normal cardiac dullness, the signs superficially resemble those of a left-sided 
pneumoAonix ; but with careful examination no such error should be made._ The 
distinction from pulmonary embolism may be difficult at first, but the localisadon 
of the signs, and the blood-stained expectoration, may give useful indications. 

Course. — The course of the affection in post-operative cases or cases associated 
with bronchitis, asthma or lobar pneumonia is rapid. After periods extending from 
2 to 5 days the temperature falls to normal, the symptoms disappear, the lung quickly 
rc-expands, the heart returns to its normal position and there is complete recovery. 

Treatment. — Prophylaaic treatment prevents the onset of post-operafive col- 
lapse. Planned operations should not be carried out on patients with acute respiratory 
infections or with untreated suppurative conditions of the naso-pharynx. Patients 
should be encouraged to sit up and move as soon as possible after operation. Those 
found to have poor pulmonary ventilation before operation should be taught breathing 
exerdses which will be of service both before and after operation. Once the collapse 
has occurred the object of treatment is to produce cough and expectoration and restore 
ventilation to the collapsed lung. Tight abdominal binders or strapping should be 
loosened, the patient laid flat on bb back and gently rolled from side to side rivclve 
times. Thb often results in cough, with expectoration of the obstrurttng mucus, 
and the lung rapidly re-et^ands. This treatment (Sante manauvre) should be re- 
peated every 4 hours if it is not successful at the fiiat attempt. It b surprising how 
rapidly relief can be obtained by thb simple manceuvre even in cases in whiSi the 
collapse has been present for 2 or 3 days. Stimulant expectorants should be given 
subsequently for a few days. Postural drainage should be used and tapotage over 
the affected lung sometimes helps to dblodge the mucus and promote effective cough- 
ing. Inhalation of oxygen with 7 per cent, of carbon dioxide promotes deep respua- 
tlon. Accurate measurements of the daily sputum should be kept. A diminution 
without clinical improvement b suggestive of recurrence of the obstruction. Broncho- 
scopic aspiration has been recommended in cases of post-operative massive collapse. 
Usually no plugs of muc us are seen obstructing ^e collaps^ bronchus. 

Collapse due to External Pressure. — PJcural eimslons, pneumothorax and 
diaphragmatic dbplacement abo produce collapse of the lung. The latter operates 
by alveolar compression. The first two operate by separating the two layers of the 
pleura and allowing the lung to retract. Thb first stage b known as relaxation 
collapse. Large effusions or pressure pneumothoracea cause compression coUapse 
which b mote complete. High-tension pneumothoraces in patients ivith a mobile 
mediastinum sometimes cause coUapse of the peripheral portion of the contralateral 
lung. Thb form of colbpse b described with the conditions wluch cause it. 


COMPLETE CONGENITAL ABSENCE OF A LUNG 
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HEMOPTYSIS 

It should be recognised that hsmoptysis is a symptom, not a disease. It is here 
considered separately because the accurate diagnosis of its ongm is essential to its 
treatment, ^hich differs \Tidely m different conditions 

Definition. — The term hjemopU’sis is arbitrarily restncted to the expectoration 
of blood entenng the air passages from structural below the larynx or from the 
larjTix Itself When the blood is derived from the naso-pharynx or mouth it is some- 
times described as spurious haemoptysis 

Etiology — 1. Pulmonary tuberculosis is the commonest cause, the blood bemg 
derived from an aneurysm m a pulmonary cavity, or from ulceration of a small vessel, 
or congestive processes around the early lesions 

2 Chrome venous congestion, particularly m imtral stenosis 

3 Bronchiectasis as a result of bleeding from granuUtion tissue or from ulcera- 
tion of the bronchiectatic walls Latent bronchiectasis without sputum may cause 
recurrent hemoptysis {forme hmoptoique siche) , this is more common m upper lobe 
bronchiectasis 

4 Inflamm atory and destructive diseases of the lungs, air passages or pleura, 
such as pneumonia, broncho-pneumonia, especially the influenzal v’anety, abscess 
and gangrene Pneumoconiosis, streptotnchosis and ulceration of the larynx, trachea 
or bronchi from tuberculosis, gumma or new-grovvth may also be assoaated with 
hemoptysis Breaking down of a caseous or calcareous bronchial gland is a rare 
cause, as also is rupture of an emp>ema through a bronchus 

5 Infarction of the lung from embobc or uirombotic obstruction 

6 New-growths of the lung, bronchi or mediastinal glands 

7 An aortic aneurysm may cause hemoptysis by ** weepmg ” through an eroded 
bronchus, or by direct rupture, the latter bemg, of course, immediately fatal. 

8 Traumatic causes — Injury may cause haanoptysis, by fractured nbs wounding 
the lung, by contusion and by breakmg down of healed tuberculous lesions. Hemo- 
pty'sis occurs frequently m wounds of the chest, both penetratmg and non-penetrating 
A foreign body, such as a piece of shrapnel, may he dormant for years, and then cause 
recurrent hxmoptysis 

9 Certain abnormal blood conditions, chiefly leukemia, purpura, hzemophiha, 
scurvy, minor degrees of vitanun C defiacncy and occasionally pemiaous anrpmtn 
Haemoptysis occasionally occurs m the mahgnant specific fev ers, especially small-pox 
and measles 

10 Parasitic causes, such as pulmonary distomatosis and spirochetosis, are com- 
mon in Asia but rare in Europe Hydatid disease of the lung may cause repeated 
slight hemorrhages 

11 Vicanous menstruation — Some cases m women hav e been regarded as vicar- 
ious menstruation, and this view dates back to Hippocrates It is probable, how ever, 
that most cases are to be explamed as due to leakage from obscure pulmonary lesions 

12 Hxmopty-sis occasionally occurs m apparendy healthy persons In some, 
with high systemic arterial tension, it is probable that the pulmonary arterial pressure 
IS also raised, and the condition may be regarded as analogous to the epistaxis which 
occurs more commonly m such patients ^metimes the hsmopty'sis is due to leakmg 
from an old arrested tuberculous lesion. 

13 Rupture of an hepatic abscess or bydaUd cyst through the diaphragm into a 
bronchus is an occasional cause 

14 Poij’artentis nodosa is a rare cause of pulmona^ hremorrhage 

Spurious hamioptysis is usually due to staining of the saliva or the pharyngeal 
secretion vvath blood, generally derived from the gums, which are spongy and con- 
gested, often from early pyorrheea. The condition is common m anxmic girls, and 



9^6 biSEASEs OE tllfi llESElllATORY SYSTEM 

is, as a rule, observed in the morning. Haanorrhage from an enlarged pharyngeal 
vein is often suggested as a cause, but js rarely seen. Hsemorrhage after tooth extrac- 
tion, and staining of the mucus expectorated after epistaxis, are other causes of spurious 
hxmoptysis. ^ ^ ^ ..cl 

Pathology. — From the list of causes it might be inferred that the ongin oi the 
blood differs :n different cases. It may come from the pulmonary or bronchial vessds 
in pulmonary tuberculosis and other lung or bronchial conditions, and also in chronic 
venous congestion or infarction. It may come from the thoracic aorta direct, or from 
some of its branches, in aneurysm and mediastinal nesv-grovrth, and from the hepauc 
vessels in abscess of the liver. In cases due to disease of the trachea and laiymx it 
comes direct from the vessels supplying them. 

Post mortem, the larynx, trachea and bronchi may contain clots, or blood-stained 
froth and mucus, and their walls may be stained in places. Dark-reddish areas of 
lobular distribution, due to inhaled blood, may be seen in various parts of the lung^ 
particularly at the bases. Sometimes this may induce bronchitic chan|es, described 
as hxmoptolc bronchitis. Careful search in cases of profuse hxmoptysis wilt usually 
reveal the source of the hemorrhage, and in pulmonary tuberculosis this is generally 
a ruptured aneurysmal dilatation m a cavity or an ulcerated vessel. The aneurysm 
may be small and escape notice unless many cuts are made into the lung. 

Symptoms. — In hxmoptysis, the patient often experiences a tickling in the 
throat, followed by a gush into the mouth with a salt taste, and on expectoration 
notices blood. The alarm and anxiety this occasions lead to restlessness and rapid 
action of the heart. If the bleeding is profuse, cough is frequent, and large clots, 
together with liquid aikalme blood, may be expectorated to tne extent of 20 or 30 
02 , in a few hours. The bleeding may cease temporarily, to recur at intervals for 
several days, until the patient becomes blanched, weak and syncopal, with rapid, 
weak pulse. In any profuse hxmoptysis, death may occur in a few minutes, either 
from asphyxia or syncope. In the former case, the blood, at first bright and arterial, 
is soon dark and frothed, while the patient becomes cyanosed and livid. In shghtef 
degrees of hxmoptysis there may be only streaks, small dots or liquid blood mixed 
w^lh ordinary' sputum. After the actual bleeding has ceased, the sputum may be 
blood-staincu for some days, owing to the expectoration of blood inhaled into other 
parts of the lungs. Tliis can be recognised by its colour, which varies from dark 
red to brown, owing tot the changes undergone by the blood pigment. 

Diagnosis.— This involves two problems — first the differentiation from hxma- 
temesis and spurious hxmoptysis, and secondly the recognition of the cause of the 
hxmorrhage. If the patient is seen at the lime of the bleeding the first of these w 
easy. The nature of the blood, and its assodation with cough and possibly 
pulmonary or cardiac signs, arc conclusive. When the diagnosis has to be made upon 
the hisioiy given by tlic patient or by fnends it may be difficult, especially in the 
absence or physical signs. 

In hxiwtcmesis there is frequently gastric pain and faintness before the vomitin?- 
the blood is and in reaction, dark in colour, even brown from add hxmatin, and u 
sometimes mixed with food. The fact that m hxmoptysis blood may be swallowed 
and subsequently vomited increases the difficulty. Patients often give very dubious 
answers to questions as to whether the blood was coughed or vomited up. They 
should then be questioned as to whether sputum was brought up on the following 
daj, and, if so, whether u was blood-stained. In cases of doubt the investigauon of 
the pulmonary’ and abdominal physical dgns, when the patient’s condition permits, 
may decide the diagnosis. 

TIic utmost caution should be exercised to exclude tuberculosis before makm? 
a diagnosis of " spurious hxmoptysis ”, Only when there arc no pulmonary symp* 
toms, signs or ndiographtc indications, and when some obvious cause such as anxmis 
or pyorrhera, is found, Is it safe to do so. ’ 
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^Vhlle distinguishing behveen the vanous causes of hasmoptysis it is well to 
regard and to treat it as due to pulmonar> tuberculosis until some other cause is 
condusively established The sputum should be examined for tubercle bacilli on 
se\eral occasions, the temperature recorded and the physical signs including radio- 
graphic appearances most carefully watched 

The presence of a valvular lesion, espeaally mitnl stenosis with signs of pulmon- 
ary engorgement, may render the cause of hxmopt>'Sis clear When tuberculosis 
and cardiac disease can be exduded, a careful study of the history, the symptoms and 
signs, may throw light on the diagnosis or suggest some investigation which will 
serve to estabhsh tt, eg exammation of the sputum for parasites and hydatid booklets, 
the cytological examination of the blood and radiographic examination 

In other cases, as m bronchiectasis, abscess or gangrene, the history, the physical 
signs and the nature of the sputum are often charactenstic. 

In the latent or silent form of bronchiectasis {forme siche)y the condition may 
be revealed only by lipiodol injection 

Bronchoscopy may be of great value in revealing the presence of adenoma or 
carcmoma Patients who have had a hemoptysis which has eluded diagnosis must 
be kept under observation with radiographic control 

Prognosis — ^Apart from haimoptjsis due to aneurysm, which is rapidly fatal, 
or pulmonary tuberculosis, the immediate prognosis m cases of pulmonary hemor- 
rhage IS not unfavourable, even when it continues for daj's The ultimate prognosis 
depends upon the cause 

Treatment —This is so entirely dependent upon the cause and ongm of the 
bleeding that reference should be made to the corresponding diseases 


EMPHYSEMA OP THE LUNGS 

Emphysema of the lungs, or alveolar-ectosis, is a condition of distension of the 
alveoU, It IS usually progressive and is assoaated with defimte changes m the inter- 
alveolar walls The following vaneties are generally recognised — (1) large lunged 
or hypertrophic , (2) sraall-Iunged or atrophic, (3) compensatory , (4) acute v'esicular , 
and (5) acute mterstitial emphysema The last named condition has no relation to 
true emphysema except in name, but will be desenbed in this group for convemence 

1 LARGE-LUNGED OR HYPERTROPHIC EMPHYSEMA (SUBSTANTIVE OR 
IDIOPATHIC emphysema) 

This is a chronic affection and is usually bilateral 

/Etiology — Predisposing causes — It may occur at any age, even m childhood, 
but IS most frequently seen in middle and late adult life It is commoner in men 
than in women, probably because they arc more exposed to the conditions mducmg 
it Although not strictly hereditary, it often shows a familial mcidence Certain 
occupations are credited with being concerned in its production, notably those in- 
volving violent or prolonged muscular effort with closed or partially closed glottis, 
such as blowing wind instruments and lifting heavy weights Dusty occupations 
also favour its onset by leading to bronchitis and cough 

The common exciting cause seems to be the strain of prolonged and repeated 
cough, induced by chrome bronchitis, bronchiectasis, asthma, whooping cough, 
agarette smoke mhalmg and other causes of irritation of the upper air passages 
Pathology. — ^The pathogenesis of emphysema lias been much debated ana various 
explanations have been offered (1) Primary degeneration theory Villemm sug- 
gested that the essential lesion was a fatty d^neration of the alveolar walls, while 
Cohnhcim believed that there was a congemtrd defect of the elastic tissue of the lung 
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(2) The inspiratory theory, first suggested by Laennec and developed^ by Gairdner 
postulates the force of inspiration as the distending agent (3) The expiratory 
first enunciated by Mendelssohn, was independently brought forward and establisheo 
by Jenner, The distension of the alveoK is regarded as due to the effect of 
expiration and cough. Jenner pointed out die special and early involvement of the 
apices, the anterior and lower mar^ns of the lungs; in other words, the parts least 
supported by the thoracic cage. (4) Freund regarded the changes in the lungs as 
secondary to calcification of the costal cartilages, the chest becoming fixed in the 
inspiratory position and the lung permanently expanded in consequence- Chnstic 
in an analysis of these and other theories concludes that there are probably three 
factors of importance : inflation of the lungs caused by obstruction to expiration ; 
loss of elasticity due to the stress and strain of coughing in asthma ; lowered resistance 
of the lung to wear-and-tear varying from person to person and becoming progres- 
sively lower with advancing age. 

The cdiaracteristic conformation of the chest is usually apparent (see Symptonw), 
the costal cartilages are often caldfied, and on opening the thorax post mortem, the 
lungs bulge instead of retracting, so that the pericardium may be almost completely 
obscured. They are pale in colour, even in town-dwellers, a condition called albinism 
of the lung by Virchow. They are soft and pit on pressure, and, as described by 
Laennec, give the sensation of a down pillow. The surface of the lung under Ae 
pleura shows a finely vesicular appearance, due to the distension of the alveoli, the 
vesicles often being nearly as lai^e as pins* heads. Not infrequently large bulls or 
blister-like protuberances, varying in sure from a pea to a Spanish ouve, occasionally 
much larger, may be seen projecting from the surface, particularly at the apices and 
margins. These bulls when incised show fine fibrous bands crossing mem, the 
remains of inter-alveolar nails and of atrophied blood vessels. It was formerly 
customary to refer to such cas« as bullous or marginal emphysema and to describe 
those in which the dilatation is less obvious but more widely diffused as general 
emphysema; but the conditions are so commonly associated together in varying 
degrees that little U gained by io doing. On section the lungs are pale and dry, 
except at the bases, where there is frequently some cedema in advanced cases. The 
bronchi may show some general dilatation. When bronchitis coexists, muco-pus 
can be squeezed from the cross-sections of these tubes. As pointed out by Fowler, 
pleural adhesion is relatively uncommon- The infundibula and alveoli are dilated, 
and the inter-alveolar walls are thin and atrophic, even disappearing wholly or in 

E art. The distension and coalescence of adjacent alveoli result m the formation of 
uUa;. The calibre of the pulmonaiy capiUanes is diminished by stretching of 
alveolar walls, and where atrophy of the inter-alveolar septa occurs the capillaries 
are d«troyed. These two processes result m a considerable dimmution in the total 
aerating surface, and cause the dyspnoea and cyanosis characteristic of the disease. 
Moreover, the normal anastomoses between the terminal bronchial and pulmonarj' 
capillaries increase considerably, and some of the blood in the latter may therefore 
fad to reach the alveoli and so escape aeration. Atrophic changes in the elasuc tissue 
have been desenbed. In order to maintain the circulation through the diminishe^^ 
capillary area, the right ventricle hypertrophies and the resultant raised blood pressure 
someumes induces atheroma of the pulmonary artery. Emphysema being a ?«>“ 
gresshe lesion, and the dcfecUve acratton of the blood perhaps interfering with the 
nutnuon of the heart muscle, cardiac frilure eventual^ ensues, causing tricuspid 
regurgitation, engorgement of the nght auneJe, and the visceral effects of venous 
engorgement, such as “ nutmw ’* liver. 

Symptoms. — Dyspntsa of varying d^ee is the most characteristic s)Tnptoin- 
In uncomplicated cases of moderate extent it is only present on exertion, uol»* 
bronchitis coexuts. In advanced emphysema, dj-spncea is marked and bccofnc* 
extreme in the bronchiuc or asthmatic attacks and In foggy weather. 
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IS common, and is to some extent a measure of the decree of emphysema Varjjng 
degrees of polycyth'emia may be observed The patient may walk about with a. 
more extreme degree of cyanosis than m any other condition except congerutal heart 
disease Clubbing of the fingers of moderate degree is common Cough is usually 
due to the associated bronchitis, and is worse in me winter and in foggy weather It 
IS frequent, noisy and often hacking and paroxysmal Expectoration is also the 
result of the bronchial catarrh, and varies from a few grey mucoid pellets to copious 
muco pus 

The chest is enlarged, particularly m the antero posterior diameter, the upper 
thoraac spine is rounded and kj^ihouc, the sternum protrudes forward, and the 
angle of X/Ouis is prormnent, the general effect being the so called barrel shaped chest 
The nbs run forward more horizontally and the mtercostal spaces are wider than 
normal, the chest bemg as a whole in the inspiratory position The respiratory 
movements are much restricted, the patient elevating the rigid thorax with little 
expansion on taking a deep brea^, so that the inspiratory increase at the level of the 
nipples may be only ^ to 1 inch instead of the normal 2^ to 3 for an adult There 
is often fillin g and even bulgmg of the supra-clavicular hollow , while the neck appears 
short, the stemomastoids stand out, and the jugular veins are full A zone of dilated 
venules, the “ emphysematous girdle ”, is often present along the hne of the costal 
attachment of the diaphragm, but is not pathognomomc The cardiac impulse is 
not visible, as a rule, and may only be felt with difficulty, but epigastnc pulsation 
IS usually apparent Vocal fremitus is diminished, and tlie percussion note is hyper- 
resonant %e superfiaal cardiac dullness is greatly diminished or even absent, and 
the lower limit of pulmonary resonance may «rtend to the costal margm, back and 
front, the hepatic dullness bemg encroached on or obliterated 

It IS said that m bullous emphysema the breath-sounds are harsh over the outer 
part of the upper lobes m front., and weak at the bases In g,enecal emphysema the 
breath sounds are weak everywhere, mspiration is short and expiration is greatly 
prolonged A loud rumbUng, from contraction of the thoraac muscles may entirely 
obscure the breath sounds A few fine bubbhng riles may be heard at the bases 
or at the sternal margms If bronchitis is present, scattered rhonchi may hc audible 
Vocal resonance is generally sbghtly diminished The heart sounds are weak and 
distant, and m late stages a tncuspid systolic murmur may develop The "vital 
capacity ” of the lungs, measured by a spirometer, is often reduced to oije-half or 
less Radiographic exarmnation shows increased extent, and undue translucency of 
the lung tissue It shows the diaphragm lower in position and flattened, and the 
costopmemc angle widened The liver is sometimes palpable, possibly from down- 
\vard displacement by the bulky lung The spleen may also be depressed and palpable 

Complications — Bronchitis is the commonest, and often causes a viaous arcle 
Asthmatic attacks, so called “ bronchial asthma ”, are common m later stages , on 
the other hand, spasmodic asthma may be the cause of the emphysema Pneumo- 
thorax and interstitial emphysema may occur from rupture of the bullaj, although 
these acadents are relativelj rare or perhaps relatively rarely diagnosed Since the 
difficulties of diagnosis m these cases are obvious Pneumothorax is a comnion com 
plication of the severe emphysema of advanced pneumocomosis Pulmonary tuber 
culosis is an occasional complication of emphysema, which, contrary to popular 
opinion, is not antagonistic to it, although it may mask and obscure the early stages 
Right-sided cardiac failure, with its train of consecutive changes, is a late and often 
terminal complication 

Diagnosis — ^This is never difficult m advanced cases The sbghter degrees 
may be more difficult, and the diagnosis is then largely a matter of inference from 
the association of chronic cough and dyspnoea, with ph^ical signs of hyper-rcsonance 
and prolonged expiration 

Confusion may occasionally arise with pneumothorax and pulmonary tuberculosis 
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Careful record of the symptoms and signs and the investigation of the sputurn gener- 
ally sufBce to distinguish these condiUons In doubtful cases radiography will ass^ 
Course — ^Emphjsema is progressive, unless the cause is removed or the eitera 
of the disease are mitigated by residence in a warm, dry climate, espeewUy m 
winter Conversely, residence in unsuitable distnets, persistence in detnmcrita 
employment, and repeated attacks of bronchitis accelerate its course 

Prognosis — This depends upon the degree of emphysema and the circumstance 
of the patient If progressive, it exerts an increasingly crippling effect, and it certainly 
shortens life under urban conditions A “ vital capaaty ’ of less than 50 per wnn 
of the normal is of serious import The advent of severe bronchitis or of catuia 
complications may affect the prognosis gravely 

Treatment. — Emphysema may be arrested but cannot be cured Attention 
be directed to prevention of the causes of chronic cough and increased intra alveolar 
tension. In any person with hereditary tendency to emphysema or to winter 
the questions of occupation and place of residence should be carefully considered 
When the disease 13 established, the patient, if in a position to afford it, should spend 
the winter m a warm, more equable climate, either abroad or at the south-west coast 
of England , 

Various attempts have been made to increase the respiratory ventilation of the 
lungs by deflation The most generally used method is by the use of a well-fitt>^S 
abdominal belt to raise the diaphragm Efforts m the same direction have been made 
by OTcumopentoneum and even pneumothorax Their jusUfication is doubtful 
Expiration breathing exerases arc of genera! application and quite impressive 
results can be obtained by their use provided the chest wall is not completely ngtd 
Even m these cases diaphragmatic movement can be increased 

The diet should be simple and easily digestible, espeaally in the later stage* 
If there is spasmodic dyspn<£a or asthma, no late meal should be permitted Clothing 
should be warm, but the excess of under-garments, often worn m fear of chilh 1 * 
harmful Patients should avoid those who have colds and should themselves stay tn 
bed at the first sign of such an infection in themselves 

In other respects treatment is lai^ely symptomatic In acute bronchitic attack* 
the measures to be adopted arc in no wray different from those in bronchitis un* 
complicated by emphysema In the more chronic bronchitis so commonly present 
m the winter, iodides with alkalis and balsamic expectorants seem beneficial IVheo 
asthma or paroxysmal dyspneea occurs, antispasmodic drugs and measures similar 
to those used in spasmodic asthma may be employed When cardiac failure super 
venes, the appropriate treatment must be vigorously applied If there is marked 
cyanosis and venous engorgement, oxygen administration and diuretic drugs may he 
employed, and digitalis administered, any assoaated pulmonary mfeetton, 
bronchitis, requites energetic treatment with the appropriate antibiotic, broncho- 
spasm should be treated with antispasmodics 


2. SMALL-LUNGED EMPHYSEMA (ATROPHIC OR SENILE EMPHYSEMA) 

iEtiology —This condition occurs m old age and forms part of the general atrophy 
of the tissues 

Pathology.— The alveolar walls become thinned and disappear, so that adjacent 
alveoli coalesce The condition is prunanly atrophic, and therefore differs ft®*” 
true emphysema, although the result is to produce a diminished area for aeration- 
Post mortem the lungs arc small and do not bulge or obscure the pericardium- They 
are often decplj pigmented, and are more spongy than normal, but although bull* 
occur ihCT are small On section the lung tissue is bloodless and fnable The bronchi 
maj be slightly dilated and show catarrh changes 

Symptoms —These arc slight and are masked by the enfeeblement due to the 
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General atrophy and debility. There is shortness of breath only on exertion, or on 
exacerbation of the chronic bronchitis which is frequently present. The chest is 
small, flat and thinly covered, the movements are poor and there is_ elevation of the 
chest* as a whole, with poor expansion. Kountz and Alexander maintain that there 
is very little diminution in vitid capacity, that the movements of the diaphragm are 
increased and that the intervertebral disks are abnormal. There is little cyanosis, 
and no clubbing. The vocal fremitus is unaltered or slightly diminished. The 
percussion note is hyper-resonant, but there is no encroachment on the cardiac and 
hepatic areas of dullness. Breatli-sounds are weak, and there is but little prolongation 
of expiration. Rhonchi and riles may be heard, especially if bronchitis is present, 
or if the heart is failing. 

Diagnosis. — The condition is generally so obvious that no difficulty arises. 
Treatment. — ^Thls is chiefly a matter of careful regimen and diet, with treat- 
ment of co-existing bronchitis or cardiac failure. 

3. COMPENSATORY EMPHYSEMA (LOCALISED OR SECONDARY EMPHYSEMA) 
Etiology. — Localised emphysema is a sequel to some process inducing collapse, 
contraction or destruction of areas of lung tissue. It may be lobular in distribution 
in bronchitis, broncho-pneumonia, tuberculosis and diphtheria. It may affect one 
or more lobes, or the whole of one lung, especially in cases of fibrosis follo\ving tuber- 
culosis, pneumonia, chronic pleural e^sion and empyema. 

PaAology. — It is generally conceded that the iospiratoiy theory of Laennec and 
Gairdner satisfactorily explains the genesis of this condition. When shrinkage of 
an area of lung occurs, the chest wall may fall in if there is pleural adhesion, but 
o^erwlse inspiration tends to expand the normal parts of the lungs. None the less, 
it must be admitted that the expiratory strain of cough may assist in its production. 

Although it may be compensatoiy and physiologic at its inception, it is doubtful 
whether a true hypertrophy takes place after adolescence. In any case it soon leads 
to atrophy of the alveolar walls, as m true emph^ema, and thus becomes pathological 
and harmful. Post mortem the condition may be found in an upper lobe around 
contracted scarred lung tissue, or in a lower lobe when the upper fobe is contracted 
or disorganised. In cases where one lung is fibroid and contracted, compensatory 
emphj'sema may be found throughout the sound lung. The resulting adaptations 
caused by enlargement of one part and shrinking of another may produce some 
striking rnsplacements, the lower lobe extending upwards nearly to the clawcle, or 
the anterior margin of the sound lung crossing the mid-line. The gener^ appear- 
ances are closely similar to those of ordinary emphysema, except that bulla: do not 
occur, at any rate until the process is ad\'anced and definitely pathological. 

Symptoms. — ^This condition does not produce symptoms that can be differ- 
entiated from those of the primary disease, ^Vhen it affects a lobe or the whole of 
one lung, there is hyper-resonance over the area imolvcd, which often contrasts 
strikingly with the dullness due to the primary lesion. The hyper-resonance may 
extend across the sternum and even for an inch or more beyond it. The heart is 
displaced towards the side where fibrosis is in progress. Vocal fremitus and vocal 
resonance are little altered, but may be increased at fost and subsequently diminished. 
In the early stages, when there is alveolar dilatation without degenerative mural 
changes, the breath-sounds arc exaggerated, harsh or puerile, but when such processes 
develop, they become weak and tiiere are indications of dyspnoea and cyanosis on 
exertion. 

Diagnosis. — ^This is easy, owing to tlie difference between the diseased and 
** compensatory " areas, and to the indications of contraction and displacement. 

Treatment. — ^No special treatment apart from that of the primary condition is 
required. 
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septic processes, such as otitis media, and infective throrabo-phlebttls. Amcebic 
abscess occurs occasionally after dysentery, and pulmonary abscess may be found as 
a rare complication of enteric fever, (4) From infection of the lung tissue due to 
spread from adjacent disease. This may occur in bronchiectasis, in ulcerating new 
growths of the lung, bronchi, oesophagus or mediastinal glands, in caries of the 
vertebrs or ribs, and in suppurating mediastinal glands. Rupture of an empyema, 
of a subphrenic abscess, of a liver abscess, or of infected hydatid cysts of the lung 
or liver may also lead to pulmonary suppuration. Ten per cent, of cases of abscess 
are due to new growths. (5) As a sequel of perforating chest wounds, or of fractured 
ribs pierdng the lung. 

Pathology. — ^Abscess of the lung is generally single and basic when consequent 
on pneumonia, whereas embolic abscesses are often small and multiple and may be 
found in any part of the lung. Abscesses due to extension from adjacent disease are 
generally solitary, and are often latge and irregular. The walls of acute abscesses 
are generally formed of congested and cedematous lung tissue, or of a zone of un- 
resolved pneumonia. Since acute abscesses commonly rupture quickly into a bronchus, 
a fibrous capsule is unusual, but m chronic abscess there is often considerable fibroid 
change in the neighbouring lung tissue. The pleura may become involved over 
superficial abscesses, leading to empyema, or to pyo-pneumothorax if rupture folIo^vs. 

Symptoms. — Abscess may develop insidiously, with comparatively slight symp- 
toms, More commonly they are an intensification of those due to the primary or 
antecedent condition. The patient often appears seriously ill, the fever becomes of 
septic type, remittent or intermittent in diaracter, and of a high range. Rigors and 
sweating are common. Clubbed fingers are a characteristic and early sign. The 
pulmonary symptoms at first may be only slight cough with scanty muco-purulent 
expectoration. Dppnosa may be present and pain of acute character develops if 
the pleura is involved. Hffimoptysis occurs in 70 per cent, of cases of abscess. A 
considerable leucocytosis, up to 20,000 or 30,000 may be found, and occasionally 
the breath may be offensive, even before rupture into a bronchus occurs, followed by 
the sudden expectoration of a large quantity of pus. The pus is sometimes unpleasant 
or offensive-smelling, but has not the extreme fetor of gangrene. Microscopical 
investigation will demonstrate the presence of pulmonary debris, especially elastic 
tissue, together with pus cells and micro-organisms. After the expectoration of the 
pus, the temperature usually falls and the general condition of the patient is much 
improved, though cough and e.xpectoration persist. In chronic cases after rupture 
the temperature may become irregular and periodic, a few days of normal temperature 
being followed by a period of fever and later by increased expectoration. The physical 
signs in a deep-seated or small abscess are often inconspicuous, and comprise slight 
dullness over a small area, weak breath-sounds and possibly a few rMes in the surround- 
ing infiltrated or osdematous lung tissue. With a large or a superficial abscess, the 
signs before rupture may be those of consolidated or collapsed lung. After evacuation 
occurs, the characteristic signs of excavation usually develop at once. In multiple 
embolic abscesses the signs axe usually those of disseminated broncho-pneumonia, 
and in multiple abscesses due to staphylococcal infection widespread diff ise opacities 
may be apparent on radiographic examination. These rapidly develop into cavities 
either empty or with a fluid level. They may be mistaken for lung cysts o%ving to 
their thin w-alls. 

Complications and Sequelae. — ^The commonest complication is dry pleurisy. 
This may progress to empyema, or to pyo-pneumothorax, if rupture into the pleura 
oc<mrs. In some cases mediastinitis or pericarditis may develop. Gangrene is de- 
scribed, but is a rare sequel. Metastatic abscesses may be produced in other parts 
of the body, especially in the brain, and meningitis is a rare and serious complication. 
The most important sequel® are fibrosis of the lung, with bronchiectasis, pleural 
adhesion and rarely indurative mediastinitis. 
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Diagnosis.— This is difficult before rupture into a bronchus, but absc^s may 
be suspected from the gravity of the symptoms in relation to history and signs, 
especially if leucocytosis and fetor of the breath are present. Radiographic examination 
may be helpful, by demonstrating a localised shadow before rupture, and excavation 
afterwards, and also by establishing the situation of the abscess. A fluid level can 
often be seen in films taken in the erect position, although a fluid level may 
be more obvious if the patient is radiographed lying on one or other side or tilted 
one side. The sudden expectoration of pus, followed by retrogression of symptoms 
and signs of excavation is very suggestive of abscess. After rupture has occurred tne 
differential diagnosis has to be considered from : , - 

1. Interlobar empyema.-— This may be very difficult or even impossible. In tms 

condition the signs are generally most marked in the region of an interlobar septum, 
there may be some cardiac displacement, and the sputum, though purulent, does not 
contain elastic tissue. , , 

2. Bronehieetoiis . — ^The history, the characteristic cough and sputum, and me 
variation of the physical signs with the state of the cavity usually suffice to distin^isn 
this condition. A lipiodol or Neo-Hydriol broochogram will distinguish in doubtiul 
cases, since the oil does not, as a rule, enter abscess cavities and the appearances m 
bronchiectasis are characteristic. 

3. Gangrene of the lung.— This is a distinction with little difference except that 
gangrene is a suppuration of the lung that has not localised. The extreme gravity 
of the patient’s general condition ana the horrible fetor of the breath and sputum 
are the roost characteristic features of gangrene. 

4. Tuhereulous excavation . — The history, the distribution of the signs and the 
characters of the sputum, including the presence of tubercle bacilli, are the distin- 
guishing indications. 

5. Purulent bronchitis . — ^The history, the widespread physical signs and the abwnce 
of elastic tissue from the sputum usually serve to establish the diagnosis, and lipiodol 
or Neo-Hydriol investigations may be helpful. 

In multiple or pyxmlc abscesses, it is often impossible to recognise the condition, 
though it may be suspected from the seventy of the symptoms and signs. In any 
doubtful case radiographic examination or tomography should be carried out, if the 
condition of the patient permits. The possibility of malignant growth as a cause of 
abscess should be borne in mind and, when necessary, bronchoscopy as well as lipiodol 
investigation carried out. Exploratory puncture as a means of diagnosis is dangerous 
and should be avoided. 

Trognosis^The pro^osis though grave in many cases is better than might he 
anticipated and has been much improved by modern treatment. Pyaroiic abscesses 
have a more serious prognosis except when sUphylococcal, which sometimes improved 
spontaneously even before the days of antibiotics. 

Treatment.— Pemcillm should be given in doses of 1 to 2 million units daily 
as 8Mn as the diagnosis is made. When sputum from the abscess is available the 
scnsitiv ity of the various organisms should be tested m case any of them are peniallm 
resistant but are sensitive to streptomvdn, chloramphenicol, chlortctracyclme or other 
antibiotics. A careful record of the daily amount of sputum must be surted and the 
patient given postural drainage in the position appropriate to the site of the abscess. 

The posturing must be kept up for as prolonged periods as possible. Special 
beds on frames make prolonged postural drainage more effective and more comfort- 
able. Papotage over the abscess m the correct postural position helps drainage of 
the abscess and breathing exerases should be combined with the postural drainage. 
Once the abscess has started to discha^e, diminution in the measured amount of 
sputum should be accompanied by improvement in the clinical condition. If ‘‘ “ 
not, the drainage is imperfect Iroprotement must be correlated with radiological 
changes. 
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in a considerable number of cases recovery takes place with penicillin and postural 
drainage alone. . 

If m spite of postural drainage and the use of suitable antibiotics,^ there is no 
steady progress of improvement from t\eek to week, surgical intervention is called 
for. The operation of choice in these cases used to be external drainage after the 
sealing off of the pleura. Resection, however, is more effective when the localisation 
of the abscess renders the procedure possible. 

Bronchoscopic drainage has rte adracates snd its successes, but it has little advan- 
tage if any over postural drainage, except that it is sometimes successful by making 
the patient cough. Artificial pneumothorax is never advisable in these cases ouing 
to the imminent danger of pyo-pneumothorax. 


GANGRENE OF THE LUNG 

In tins condition localised or diffuse areas of lung tissue undergo putrefactive 
necrosis. 

Etiology. — Predispasift^ causes , — ^These include old age, over-indulgence in 
alcohol, general debility, diabetes and insanity. In certain rare cases, especially 
after broncho-pneumonia complicating measles, gangrene of the lung is met tnth 
in children. 

Exciting causes and associated conditions . — These are, in the main, identical tvith 
those of pulmonary abscess (sec p. 1002). In addition, the pressure of aneurysm or 
of new-growth on branches of the pulmonary artery may lead to gangrene. The 
causal orgarusms are also t'ery simitar to those found in abscess of the lung, and 
include staphylococci, streptococci, sarcinx, the Micrococau tetragenus, Bact. coU, 
Ps. pyotyanca, F. fusi/onms u*ith its associated spirochxte, and various anaerobes. 
Some of these organisms yield putrefactive products, until the liberation of phenol, 
indole and skatole compounds. 

Patholog}'. — It is not quite dear what are the factors determining whether 
abscess or gangrene occurs in an infected area of lung. Doubtless the general resist- 
ance of the body, the degree of local \’ascular disturbance and the \nrulence of the 
infecting organisms all play their part. l.acnnec first described the two varieties of 
gangrene, the circumscribed and the spreading or diffuse. Around the former there 
are indications of a line of demarcation, formrf by congested lung tissue, which may 
present the appearance of red hepatisation. The surrounding lung tissue is invariably 
somewhat tedematous. The gangrenous area is soft and pulpy, and its colour varies 
from reddish brown to greenish black. As the necrosis ad\'ances, putrefactive lique- 
faction occurs, ivith the fonnation of a horribly reeking fluid, containing shreds and 
masses of necrotic lung tissue, ^^^len this is discharged, excavation results, and 
isolated vessels may be seen running across the resulting carity, the walls of which 
arc rough and covered with fetid pus. The diffuse \’ariety of gangrene is less common ; 
there is no attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may be affected. In both forms, the ov'erljdng pleura is intensely inflamed, and 
empyema or pyo-pneumothorax may be produced. 

SjTnptoms.— These are similar to those occurring in abscess of the lung, but are 
more acute. The patient is desperately ill, rigors are more common and sweating 
is more profuse. The breath has a peculiar fetor, which, on account of the presence 
of the skatole group of putrefactive products in the gangrenous lung, has an almost 
fxcal odour. The sputum is intense^ offensive, and on standing separates into three 
layers, similar to those of tiie expectoration in cases of bronchiectasis. Elastic tissue 
is usually present. Hamoptj’sis is not infrequent and may prove fatal. In rare 
cases gangrene is not accompanied by fetid c^ectoration, cspeaally when developing 
in the insane, in >oung children, and in diabetics, or after pulmonar}' embolism. 
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The physical signs closely resemble those present in cases of pulmonary abscess, and 
are those of consolidation before liquefaction occurs, and of excavation aftenmds. 
The signs of the antecedent condition such as bronchiectasis, aneurysm or malignant 
isease may also be present. . . 

implications and Sequel®. — These are similar to those met with m pm- 
monary abscess, but owing to the rapid course and greater fatality of gangrene, they 
are not so common. Cerebral abscess may occur. 

Diagnosis. — ^The differentia! diagnosis is as for pulmonary absc^, the om- 
tinguishing features being the extremely critical condition of the patient and the 
revolting fetor of the breath and expectoration. Radiographic examination may gi'C 
great assistance if the patient’s comlition permits it to be made. ^ 

Course. — The course is usually rapid, unless the diseased area is small and 
circumscribed. In rare cases of localised gangrene of small extent, resolution and 
subsequent fibrosis occur. , 

Prognosis. — ^This is always extremely grave, though a few cases of localise 
gangrene retover spontaneously. The prognosb is improved by early operation m 
suitable cases. The outlook is said to be worse if the condition is apic^, and diffuse 
gangrene is invariably fatal. 

Treatment. — Operation is indicated when the general condition of the patient 
permits, if the gangrenous area can be localised by physical signs or radiographic 
examination, ^ploratory puncture should not be carried out. The other operative 
procedures are similar to those for abscess of the lung. Operation is contraindicated 
m cases of diffuse gangrene.^ The medical treatment is in all respects similar to that 
for pulmonary abscess. Injections of neo*arsphenarmne, m doses of 0 3 g«».hav« 
given good respite, espedally in cases due to fuso*3piroch®t03is. The sensitivity of 
the organisms in the sputum to the various antibiotics should be determined, and the 
appropriate antibiotic given. 


PULMONARY FIBROSIS 

Synonyms.— Fibroid Disease of the Lung; Chronic InlersUtial Pneumonia; 
Cirrhosb of the Lung, 

Definition. — ^Pulmonary fibrosis is a late sequel of many acute and chronic 
inflammatory or irritative processes affecting the bronchi, lungs and picur®. D ^ 
therefore rather of pathological than of clinical interest, and in no sense consritutes 
a separate disease, although the end-results are remarkably sirnilar in different forms. 
It is desciioed here partly ui deference to tradition, and partly to point out the methods 
of diagnosis between the various causes produemg such Btnkmgly similar effects. 

/Etiology. — (1) The commonwt cause is pulmonary tuberculosis, particularly 
the fibroid and fibro-caseous varieties. (2) The group of pneumoconioses contribute* 
a considerable number of cases, and possibly some varieties of gas poisoning ^7 
induce fibroid changes. (3) Broncho-pneumonic processes, partKmlarly the forms 
associated with measles and whooping-cough, may be followed by widespread fibrosis, 
especially in children. (4) AlthouA fibroid mduration is commonly described as a 
sequel of lobar pneumonia, this disease is one of the rarer causes. (5) Locahsed 
fibrosis may occur around any circumscribed pulmonary or bronchi^ lesion such as 
that produced by syphilis, leprosy, glanders or actinomycosis. Similarly it occur* 
about infarcts, pulmonaiy abscesses and parasitic cysts. (6) Chronic venous con- 
gestion, if prolonged, leads to fibroid change, which is referred to as “ brown indura- 
tion ”. This IS usually of moderate degree and does not affect the clinical manifesta- 
tions. (7) Chrome pleural affections, paiteciiUily those leading to adhesions or causing 
pulraonaij collapse, may mduce fibroid changes within the lung, and these forms 
are described as “ pleurogenaus drrhosu (8) Any condition causing obstruction 
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of a bronchus and leading either to collapse or to bronchiectasis may, if long^ con- 
tinued, cause fibrosis of the corresponding lung area. Among such may be mentioned 
inhaled foreign body, new-grouth, dcatricial contraction and thoradc aneurysm. 

Pathology. — The fibroid ot ergrowth may be : (1) Massive or lobar ; (2) local- 
ised or insular ; ( 3 ) peri-bronclual and (4) reticular. 

Any part of the cormective tissue framework of the lungs and bronchi may con- 
tribute to the fibrosis. In the massive form, which generally affects the whole or 
the major part of a lobe or even of one lung, the appearances in cases due to tuber- 
culosis differ from those due to other causes. In the tuberculous •v’ariety the primary 
distribution is usually apical, and eddence of other tuberculous proc^es may be 
apparent in the form of la^e or small dried-up cavities, inspissated caseous material 
or calcareous mj^ses enclosed in fibrous strands. In non-tuberculous processes, the 
early localisation is commonly basal, and although the primary cause may be obdous 
in Ae form of bronchial obstruction or some pleural condition, this is not altt’ays 
the case. On the other hand, non-tuberculous processes may involve the upper lobe 
primarily and fibroid tuberculosis may fall tdth spedal stress upon the lower lobe. 
In both forms of fibrosis, bronchiectasis may result, although this is more common 
in the non-tuberculous cases. Apart from the spedal tuberculous lesions, the end- 
results are very similar in both forms. The affected area of the lung is shrunken 
and often devoid of air except for that in the bronchi and in the cadties. It is dark 
in colour, very firm and hard. On section it presents a mottled appearance owing 
to the strands of blue-grey fibrous tissue traversing it, contrasting vdth the pig- 
mented, condensed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one large excavation, due cither to tuberculous cadtation or 
to bronchiectatic dilatation. There is nearly always thickening and adhesion of the 
pleura. The contraction of the abnormal fibrous tissue leads to marked displacement 
of the heart and mediastinum. 

The localised form is commonly due to healed tuberculous processes at an apes. 
There may be simple puckering with or without pleural thickening and adhesion, or 
a dense mass enclosing dried-up caseous matter or calcareous spicules. In bronclutic 
or broncho-pneumomc processes a patchy fibrosis may occur, described as insular 
fibrosis by Fowler. 

Reticular fibrosis is a rare condition in which the fibrous tissue in the interlobular 
septa seems to become increased as well as that around the bronchi. It is at present 
only of pathological interest. 

Symptoms. — The sjmptoms of pulmonary fibrosis are, in the main, expectora- 
tion and dyspnoea together with those of the primary affection. In the non-tuberculous 
cases, bronchiectasis is so frequently associated that the symptoms and signs found 
are practically those of this condition. Even in tuberculous cases, some degree of 
bronchial dilatation is the rule, although the sputum is rarely offensive. The cough 
is generally periodic and^ assodated with change of posture. The expectoration is 
abundant, and if bronchiectasis is present, it has the usual characteristic features. 
The dj’spncea is proportional to the extent of lung involved. It may be extreme in 
the later stages, when the heart becomes embarrassed and begins to fail. Fever is 
usually absent, except when complications occur. 

_ The patients are generally spare, although nutrition may sometimes be W'ell main- 
tained until late. They may show signs of defident aeration in duskiness, cjimosis 
Md congested cheeks, Polycythxima sometimes occurs. Clubbing of the fingers 
is almost constant. Evidence of contraction is generally forthcoming m the flattening 
and retraction of the affected side, with the diropped shoulder and compensatory 
spinal curvature. Movement is greatly restricted, contrasting with the increased 
expansion of the other side. The cardiac impulse is sometimes much displaced, 
especially in left-sided cases, when it may be in the left posterior axillary Ime or even 
under the angle of the scapula. In right-sided cases, it is drawn to the right of the 
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Sternum, even sometimes under or outade the right nipple. Vocal fremitus is either 
increased or diminished, depending on the patency of the bronchus, and percussion 
gives dullness of varying degree over the fibroid area, while the unaffected parts may 
be hyper-resonant from “compensatory** emphysema. The diaphragm may be 
drawn up, and the liver or stomach correspondingly displaced. The breath-sounos 
may ^ weak or inaudible but often when a deep breath is taken bronchial breathing 
can be heard especially if there is underlying bronchiectasis. If there is cdvitation 
the breathing will be cavernous or amphoric. The presence of whispering pertoriwquy 
is an important indication that bronchial breathing will probably be beard. _ 
resonance will be increased where the breath-sounds are bronchial or dinunished u 
the bronchi are not patent. Adventitious sounds may be entirely absent, and when 
present vary from rhonchi and bubbling rSles to coarse metallic r3lw, according to 
the presence or absence of excavation. Radiographic examination gives useful con- 
firmation showing contraction of the rib spaces, scoliosis of the spine to the ^posite 
side, displacement of the trachea and heart to the side of the opacity in which trans- 
lucent areas of cavitation may be seen occasionally. , , , 

Diagnosis. — ^The diagnosis is usually easy. The evidence of contraction ol 
mediastinal displacement towards the affected side, especially if signs of cavitation 
are also present, is highly suggestive. In the absence oi the cavitation some difficulty 
may arise in regard to chronic pleural effusion or empyema. In the earlier stages 
the contra-lateral dbplacement of the cardiac impulse should prevent any mistake, 
but where partial absorption has occurred, this noay be very slight or absent. In such 
cases an exploratory puncture or a radiographic examination may be helpful._ ^ . 

When the diagnosis of pulmonary fibrosis has been made, the differentiation ol 
the cause is an essential to prognosis and treatment. If the condition is apical, there 
» a presumption in favour of tuberculosis *, if basal, some other cause is more prob- 
able. Repeated examinailops of the sputum should be made for tubercle badil*. »oo 
if these prove negative, radiographic examination may reveal some cause such as nc'^* 
gfONvth, aneurysm or even foreign body. In some cases a careful consideration of 
the history may afford a clue to the diagnosis. 

Course.— 'iTie course is invariably chronic, and may not shorten the natural span 
of years. 

Prognosis and Treatment. — ^These depend upon the primary condition, but io 
most cases the latter b mainly symptomatic. 

R, A. Young. 

G. E. Beaumont. 

E. R. Boland. 


THE PNEUitlOCONIOSES 

Definition.— A group of lung diseases which result from the inhaUtion of dust 
m vanous tradra. Strictly they should be called Pneumonokonioset. 

Classification.— The pneumoconioses can be considered under headings accord- 
ing to the nature of the dust involved. 

1. Silica. 

2. Coal. 

3. Fibrous silicates. 

4. Non-fibrous silicates. 

5. Non-pathogenic inorgamc dusts. 

6. Pathogenic inorganic dusts. 

7. Vegetable dusts, 

8. Animal dusts. 



THE PNEUMOCONIOSES 1009 

Natxtre of dusts . — ^Dusts consist of particl<s or aggregates of particles suspended in 
air and measuring from 150 microns to 0*5 microns in diameter. The sand of deserts, 
the dust of streets and the pollens of plants are of such large particle size that they 
become trapped in ^e nose and upper respiratory passages and never reach the lungs. 
Industrial dusts result from vigorous mechanical attrition, blasting, grinding, drilling, 
rubbing, crushing, hammering and 8a^Ying. Particles 5 microns or less in diameter 
can readi the alveoli of the lungs ; in the ashed lung specimens of men who have 
died of silicosis the most representative particle measures 1 micron in diameter. 

Reaction of lung tissue to dusts . — Of the dusts w’hicli do reach the alveoli silica 
and fibrous silicates set up different types of fibrous reaction in the lungs and the 
process is usually progressive. But the dtlsts of some of the non-fibrous silicates 
and of the compounds of certain metals, among them calcium, iron, tin and barium 
seem to be inert when inhaled. They are capable of lying in the lungs for jears 
without inducing any deposition of fibrous tissue or other reaction, but because they 
are relatively ramo-opaque they may produce changes in the X-ray film which must 
then be distinguished from those of siUcosis. The resulting conditions are sometimes 
referred to as benign pneumoconioses. The inhalation of vegetable and animal dusti 
may cause asthma and bronchitis indistinguishable from these diseases of non- 
occupational origin. 


I. SILICOSIS 

Synonyms. — Dust Consumption, Canister Disease, Grinders* Asthma, Grinders’ 
Consumption, Grinders’ Rot, Grit Consumption, Masons’ Disease, Miners’ Asthma, 
Miners* Phthisis, Potters’ Rot, Rock Tuberculosis, Stone Hewers’ Phthisis and 
Stonemasons’ Disease. 

Definition. — A disease due to the inhalation of uncombined silica (silicon dioxide). 
Silicosis and pneumoconiosis must not be used as synonymous terms. Logically, 
onc^ could classify the pneumoconioses as pneumoconiosis due to silica, pneumo- 
coniosis due to asbestos, pneumoconiosis of coal miners and so on, but such a method 
would_ be too cumbersome. Legal considerations make it important that the term 
silicosis be reserved for that condition caused by the inhalation of uncombined silica, 
the special characters of which render it capable of being identified when it occurs 
in t)’pical fomi. Dusts other than uncombined silica produce pneumoconioses, but 
these do not present the characters which are possessed by silicosis in its typical 
form. 

.ffitiology. — ^The industries of sandstone quarrying, mining and dressing are the 
most widespread of all sUicosis-produdng industries in Great Britain. In various 
parts of the world the granite industry, the mining of gold, hsmatite iron ore, tin and 
cod, sandblasting ana the manufacmre of refractory materials produce cases of 
silicosis. The severity of the disease depends on such factors as duration and intensity 
of exposure, dust particle size and, to a large extent, on individual susceptibility. 
The solubility theory of its causation supposes that the fine particles of stone dust 
which get into the lungs are pathogenic, not because they produce microscopic trauma 
hut because a toxic substance dissolves from their surfaces. This is thought to be 
silicic add. ^ It has also been suggrated that the r6le of silidc add in silicotic tissue 
depends on its degree of poljTnensation and that only highly polymerised silidc adds 
are capable of produdng fibrosis. 

Pathology. — ^Round nodules of fibrous tissue, 2 to S mm. in diameter, are scattered 
throughout the lungs. Several may be aggregated together to form large composite 
nodules or they may be united in a massive fibrosis. Individual nodules may be 
thrown into sharp relief by emphysema of the surrounding lung, and their centres 
sometimes undergo calcareous dunce. Htstologically the silicotic nodule is a mass 
of concentrically laminated dense boroUS tissue, and similar changes arc found in 
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the trachco bronchial lymph glands Tuberculosis often complicates silicosis and 

the pathological appearances of the one may obscure those of the other. 

Symptoms— 1 here is usually a history of exposure to sihca dust of about Jy 
years’ duraUon, but the latent interval is extremely vanable, varying from 6 
to 60 years, and the patient has on occasion left the industry for some years veto 
beginning to complam 

Silicosis 13 generally divided into first, second and third stages, or slight, raooer 
and severe degrees The first stage, the so called simple silicosis, supervenes in 
workman who has been employed m an industnal process involving 
siliceous dusts for a period of many years The onset of symptoms is 
dyspnoea on exertion, slight at first, and later mcreasmg in seventy Througoou^ 
illness dyspnoea remains the most important symptom Slight cough maybe . 
from the first. It is usuidly unproductive or with scanty sputum The general 
condition of the patient is unimpaired Physical signs m the chest are slight Dunin 
ished expansion is scarcely, if at all, present Dullness can rarely be demons^tc , 
and m older subjects there may be areas of hyperresonance due to emphysema 1 her 
13 no alteration of the breath sounds, and there are no added sounds In this «riy 
stage the radiograph shows the presence of discrete nodular shadows, circular and a 
the most 2 mm. m diameter They may be partially distributed throughout the 
more widespread, or even generalised, but they remain discrete In this stage, impait 
ment of v. orking capaaty may be slight or absent , 

In the second stage dyspnoea and cough bet»me established and further pbjsical 
signs appear There is dunmished expansion of the chest, patchy dullness, somet^® 
With bronchial breath sounds and scattered thonclu, especially at the bases T-h® 
radiograph shows the whole of both lung fjclib occupied by shadows, indicative or 
nodulation, and there is some coalescence to form more or less dense opacities 
There is always some degree of impairment of working capacity In the third stag® 
dyapncea leads to total incapacity The radiographs mdicaie areas of massive con 
solidation Right heart hypertrophy and then failure may supervene Pulmonary 
tuberculosis may be present m any stage of silicosis It may alter the symptoms, 
physical s^, radiographic appearances and the whole course of the disease It •* 
the most ftequent accompanunent of silicosis Since tuberculosis of the lungs may 
simulate sihcosis m radiographs, no diagnosis should ever be made exclusively on 
radiographic appearances 

Treatment — SiUcosia is a man made disease and should be prevented 1“ 
mming operaOoas ample dilution of the air m the mine with fresh air is the simplest 
method of reduemg the dust concentration Vanous forms of ventilation are m us® 
Dnlhng with pneumatic hammer-dnlls is responsible for much dust, but usually 
wet dnllmg can be employed The method used consists of hollow dnll steels through 
which a contmuous spray of water passes After shot finng a mist projector is used 
to allay dust It la really an atomiser using compressed air and spraymg a mixtur® 
of water containing 0 5 per cent, of castor oil In order to avoid the hazard of dust 
jnhalauon no man is allowed to return to the rock face until 8 hours after the blasong 
charges have been fired 

In the gnndmg trades sandstone wheels should be abolished and replaced by 
wheels made of harmless synthetic abrasives such as carborundum (sibcon carbide) 
and corundum (aluminium oxide) Where sandstone wheels are still used, the opef* 
tions of roddmg and hackmg as well as the actual gnndmg of metals must be earned 
out under a continuous stream of water which is drawn away from a trough at the 
base of the rotaung grindstone 

In foundnes steel and other metals are poured m the molten state into sand 
moulds, and it follows that the final castings are partly covered with sand and there 

forccanproduccsilicadustwhentrcatedvnthparuculartools. Fetthngfsteel dressing) 

implies the use of a compressed air diisel to clean up a casting l.ocaUj appbed 
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exhaust ventilation must be used in such an occupation. Where castings and other 
metal objects are cleaned by sandblasting* the man wears a spedal dr^s, so arranged 
that he breathes pure air from outside me sandblasting cabinet. It is better to use 
shot-blasting in which crushed ball-bearings replace sand. The steel powder resulting 
is harmless. The hydro-blast is the safest apparatus used to clean castmgs. A high 
velodty jet of sand and water is projected on to castings, _ thereby remoring moulding 
material, cores and scale. The velocity of the water as it leaves the hydro-blast gun 
is in excess of 3 miles per minute. In all these tradre where it is found impossible 
to control the dust completely the worker must wear either a dust mask or an air-line 
breathing apparatus. 

Pre-employment dimcal and radiographic examinations of the chest are essential. 
Periodical radiographic examinations enable silicosis to be detected at an early stage. 
They therefore help to get men out of a dusty industry before damage to the lungs 
has gone too far. They are also a means of discovering men ynth pulmonary tuber- 
culosis who not only expose themselves to additional risk by remaining in the dusty 
occupation but are possible sources of infection to their fellow-workers. 

2 . PNEUMOCONIOSIS OF COAL MINERS 

Synonyms. — ^Pneumoconiosis of Coal Workers, Coal Miners’ Asthma. 

Definition. — A dust disease of coal workers slowly disabling and quite different 
from classical silicosis. The rise in its incidence, particularly in South Wales since 
1925, can be related to the great increase in the amount of dust which has followed 
the mechanisation of the industry. 

ZEUology,— The bulk of cases occurs in colliers working at the coal face, and to a 
less extent among other imderground workers. That the disease is also foimd in 
surface workers on the screens and in coal trimmers at the docks strongly suggests 
that the causative agent is coal dust and not silica. Classical silicosis occurs in only 
the small percentage of coal miners who are exposed to silica dust in the occupations 
of ripping, brushing, driving a hard heading and driving a cross measure drfft, but 
both coal pneumoconiosis and silicosis are often indistinguishably combined. The 
highest inadence of the disease is found in the mining of high rank coal or anthracite ; 
it is less rommon in medium rank or steam coal mines, and least common in low rank 
or bituminous coal mines. 

Pathology. — Throughout the lungs coal dust collects in foci around the small 
bronchioles and their accompanjing arteries, and a diffuse network of reticulin fibres 
is laid down around these fed. In certain coses the air spaces around the coal foci 
become dilated, an appearance described as focal emphysema ; these emphysematous 
spaces may enlarge and become confluent, although bulhe projecting from the surface 
of the lung do not occur. In other cases a progr^hx coalescent collagenous fibrosis 
occurs, leading to the formation of nodules and later to a massive fibrosis. This 
fibrosis may be due to a sporadic factor such as silica, with possibly a complicating 
tuberculosis infection. In some cases the changes of tuberculosis predominate. 

Symptoms.— The dinical course of the illness may cover many years, and routine 
radiographic exanunations usually show changes in the lungs before the onset of 
symptoms. Dyspntea and cough productive of coal black sputum are the most prom- 
inent, the chest becomes emphj*sematous and there may be dubbing of the fingers. 
The earliest radiographic change is a fine network of pinhead shadows, Sometfmes 
sharp lace-like but much more often blurred. Such shadow’s are variously known 
as retiailation or pinhead mottling. They are follow'ed by the stage of nodulaiion 
where the nodul^ are 2 to 5 mm. in diameter. The next stage is one of coalescent 
nodulation, and in more adt-anced cases there are multiple less well-defined fluffy 
shadotvs. Large well-defined, dense masdve shadows are seen in ad\*anced cases of 
progressive massive fibrosis. Focal emphysema caimot be diagnosed in life but its 
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presence may be suspected when there is intense dyspnoa leading to death from 
respiratory or right heart failure. Where the changes are those of massive 
progression is less rapid unless active pulmonary tuberculosis, j 

ment, supervenes. The course of pulmonary tuberculosis is gcncrallv moainca oy 
coal pneumoconiosis and often its presence cannot be identified confidently m • 
This is in contrast t\ith the severe type of infection which occurs in i 

silicosis. Thus in coal pneumoconiosis the minef is more breathlew th^ * 
dies of miners' asthma, whereas in ailico-tubcrculosis he is ill as well as oreatni 
and dies of miners' phthisis, _ • v n 3 

Treatment. — As in the case of silicosis treatment is entirely symptomatic. i ou g 
men with quite advanced simple pneumoconiosis are usually not seriously 
whereas men with progressive massive fibrosis are much disabled and their disa ^ 
increases both with age and with deterioration in radiographic appearances, it 
been shown that simple pneumoconiosis docs not progress in the absence of 
exposure to Coal dust, whereas massive fibrosis is nearly always pfogtessive whetn 
or not dust exposure ceases. This is a strong argument in favour of periodic radi 
graphic exaimnations. Measures directed towartk dust suppression arc wet 
wet drilling, water infusion of the coal face and hand spraying of the coal face beto 
the coal is pulled down. Adequate ventilation is, of course, essential m reducing ou* 


concentration. 


3. FIBROUS SILICATES 

The fibrous silicates include asbestos, talc, sUlimamte and scricitc. 

(d) ASBBSTOSIS 

ffitlology. — Asbestos is the name civen to a series of minerals composed of the 
silicates of magnesium and iron crystauised in silky and fibrous form. Canada 
duces 65 per cent, of the world’s asbestos. It is mined boih in open pits and by 
underground methods. In Great Britain the mam processes involved in the asbestos 
industry include the crushing and disintegration of the raw material, carding a^ 
card cleaning and finally the spinning of the yam and weaving of the cloth. Bcsioc* 
being wxiNen, asbestos is ground and mixed with cement and plastics to make i^' 
sulaung slabs and many other articles. Asbestosis can follow employment in any 
these processes but the risk is greatest m the emshing, disintegrating, carding ana 
card cleaning processes, ts here there is most dust. It seems that the fibrosis is cai^‘^a 
by mechanical irritation from the asbestos fibres dunng the movements of respiration 
and that this peculiarity is related to the flexibility of the fibres not possessed by 
other foreign bodies. 

PatholoCT.— Large areas of die lung are tough owing to the presence of 
Ussue; emphysema, although extensive, b usually localised to the lower and api® 
parts of the lungs, and there arc many pleural adhesions. On histological cxarnina' 
tion the alveolar walls ate diffusely thicdccncd, there b gcncralbcd fibrosis and through' 
out die lung tissue are seen fibres of asbestos and asbestosis bodies. 

Symptoms.— The a>er3ge length of exposure before the onset of symptoms is 
7 years. Dyspnoa is the most conspicuous symptom and it may be out of proportion 
to the signs found in the cheat ITierc b often a non-produ^vc cough wnth 
between or under the slioulders, and behind the stemurn but hjemoptysb docs Ml 
occur except in the presence of pulmonary tuberculosis. Clubbing o? the fingers u 
not uncommon ; examination of die chest ahow s limitation of respiratory cxcursicfl* 
sometimes with medium crepitations of a metallic tone in l»th bases. Asbestos 
bodies are found in the sputum. Thtse arc goIden.ycHmr structures of bcadhV 
form, elongated and often with bulbous ends and vafy^ng in Icngtii from 20 to over 
200 microns. An asbestos fibre forms the central core in the b^y. 
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The radiograph shows a diffuse ground-glass or fine cobweb appearance, mainly 
at the lung bases. It changes later into a fine punctate stippling and extends to involve 
the middle and upper zones, although the extreme apices usually remain unaffected. 
The interlobar pleura is thidened and there is a shaggy appearance to the heart 
outline. 

Prognosis. — Fibrosis develops more rapidly than in the case of silicosis and death 
may occur within 5 years of the onset of symptoms. The incidence of associated 
pulmonary tuberculosis although not as high as in silicosis, is significant. Bronchial 
carcinoma supervenes in more than 10 per cent, of cases. 

Treatment. — ^Treatment is symptomatic only. In asbestos mining wet-rock 
drilling is imperative. In factories and textile mills the principle of locally applied 
exhaust ventilation must be enforced to prevent the escape of asbestos dust into the 
air of any room in which work is done. Suppression of dust in the cleaning of carding 
machines is best ensured by the use of a revolving brush fitted with a cover and 
connected to a portable vacuum cleaner. By the use of closed-in machines handling 
should be reduced to a minimum. Dust washes must be used where necessary. In 
Great Britain legislation has been so effective in controlling the disease that, with 
few exceptions, cases now diagnosed have industrial histories going back before 
1931. 


(6) TALCOSIS 

Talc Is a hydrated magnesium silicate. It is used as a toilet powder, as a dusting 
went for rubber tyres and gloves, in ceramics and in tlie manufacture of paper. 
Talc pneumoconiosis has occurred mostly in the mining and milling industry. Dis- 
ability is less than might be suggested by the radiographic appearance of nodular 
shadows distributed diffusely over both lung fields. There is, however, an increased 
susceptibility to pulmonary tuberculosis. 


(c) SILLIMANITE PNEUMOCONIOSIS 

The sillimanite group of minerals are all alumim’um silicates and are used in the 
manufacture^ of high-grade refractories. Radiographic and histological changes have 
been found in w’orkers exposed to the dust, although there is no disability. 


(d) SERICITB PNEUMOCONIOSIS 

Sericite, which is a fibrous variety of muscovite, has, without justification, been 
suggested as a cause of pulmonary disease. The fibre particles are too small to pro- 
duce the sort of reaction which is found in asbestosis ; they are, however, often present 
in the lungs of miners with silicosis because of the association of sericite with quartz. 


4. NON-FIBROUS SILICATES 

The minerals in this group are complex aluminium silicates combined wdth 
potassium, magnesium or iron. ^Vhen inhaled as dusts, they cause no disability but 
are capable of produdng the radiographic changes of pneumoconiosis. 


(a) MICA 

Mica is transparent and heat resistant, and is therefore used for the chimneys 
of oil lamps and for peep-holes in furnaces and stoves. Because of its high resistance 
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to the passage at dcandty it is one of the essential minerals in the electriral indost^. 
Radiolraphi of voikets raposed to mica dust hare shown iffijse sMows in the 
middle zones of the longs, sometimes tiith fibrosis of the peribronchial type. 


(b) fuller’s earth 

Fuller’s Earth is an absorbent of grease and is used for the filtration of 
oils, and as an ingredient of soap, wall papere and toilet requisite. Fine P™'™' 
mottling with some coalescence been described in the radiographs of men expo 
to the dust. The necropsy appearance is that of a soft, patchy pneumocomosis uru 
the hard nodular appearance of silicosis. 


(c) KAOLIN 

Kaolin or china clay is used in the manufacture of paper, in ceramics, as a filler 
in the rubber industry, for paints, for wall plasters and white Portland cement. 
Extremely fine mottling or reticulation has been described in the radiographs of a 
number of workers exposed to the dust. 


s. NON-PATHOGENIC INORGANIC DUSTS 
The dusts of the salts of calcium, iron, tin and barium are inert when inbred, 
and give rise to the fcenicn pneumoconiotes (sec p. 1009). Particles small enough to 
enter the alveoU arc engulfed in phago^tes which are either coughed up of deposited 
in the aggremtions of lymphoid tissue at the bifurcations of the bronchioles. Radi^ 
graphic sludows may be produced, the density of wtd^ varies directly with_ ttc 
atomic weight of the element in the compound concerned. CaJriuia (atomic weight, 
40), inhaled as the dust of limestone, marble, lime or cement, may give rise to non- 
progressive, arborescent shadows. Iron (atomic weight, 56) can cause reticulation 
or nodulation. The radiographic appearances in the chest of an electric arc weldff 
may be identical with those of silicosis but Ktideri jiderom can be distinguished 
from silicosis by the complete absence of disability. Stannotis, a condition which 
results from the inhalation of salts of tin (atomic weight, 118) gives rise to scattered 
dense punctate shadows with no assocuted ^-mptoras or abnormal physical signs- 
In bantosis or barium pneumoconiosis (atomic weight, 137) there is no di53bihiy» 
but in radiographs there arc small sharply circumscnbcd nodules evenly distribute 
throughout the lung fields. 


6. PATHOGENIC INORGANIC DUSTS 
Aluminium is enable of produdng fibrotic pulmonary lesions, and manganese, 
cadmium and vanadium gne nse to diemical pneumonitis. Both t>-pcs of reaction 
can follow the inhalation of bcjjUjum and its compounds (sec p. 385). 


(a) ALUMXNOStS 

Exposure to the inhalation of aluminium dust in Germany durin" tfie War of 
1939-1945 ga%c nse to a condition known as aliminont or alumvtium lung. Tlie 
development of the illness was rapid tad appeared to bear no relation to the length 
of exposure to tlic dust- A dry cough with pam on breathing, shortness of brcaUi, 
anorcM wd gnawing abdomn^ pam were the mam sj-mptoms. Radiographs showed 
focal shadows in the apices w ith a reticular appearance in the upper and middle zon«, 
birr hccommg confluent Spontaneous pneaoiothorar occurred in a few of the cases- 
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(i) PNEUMOCONIOSIS IN BAUXITE SMELTERS (SHAVEr’s DISEASE) 

Between 1941 and 1943 aluminosts occurred at Niagara in men exposed to fume 
in the manufacture of the abrasive corundum (AljOj, si form of artificial emery. 
They heated bauxite, an ore contmning 80 per cent. Al-Os and up to 7 per cent. 
SiOj, with iron and coke in the electric ore at 2000® C. Some of the bin men, furnace 
feeders and overhead crane men developed di^se fibrosis of the lungs ryith emphy- 
sematous buUffi but without silicotic nodules. There were 13 deaths from pneumo- 
thorax. One man had 8 pneumothoraces and he is the only man seriously affected 
who still lives. Meanwhile tuberculosis has not developed in the lungs of the 
survivors. 

7. VEGETABLE DUSTS 

Chronic lung disease sometimes results from the prolonged inhalation of the dusts 
of bagasse, cotton, denis, flax, flour, gum arable, grain, hay, hemp, jute, linseed, 
malt, nuts, paprika, sisal, straw, tea and wood. It usually takes the form of chronic 
bronchitis, in^stinguishable from non-occupational bronchitis, and it is not accom- 
panied by any characteristic radiographic appearance. 


(a) COTTON 

Four conditions affecting the respiratory system are described in workers exposed 
to cotton dust in different parts of the world. These are mill fever, byssinosis, 
weavers’ cough and an acute illness occurring among people who handle low-grade 
stained cotton. 

p) Mill Fever . — Almost all workers suffer from miU/ever or eoUon cold when they 
begin to work in the cotton mills, and a similar illness occurs on first exposure to the 
dusts of flax, grain and malt Tolerance is established usually within a few dajs, 
though symptoms may reappear following an absence from work for a time as short 
as 2 to 4 weeks. Mill fever begins withm 12 hours of exposure to the dust The 
temperature may rise as high as 103® F. but returns to normal over night. Headache, 
maliuse and exhaustion accompany the fever, and occasionally nose-bleeding, nausea 
and vomiting occur. Symptoms may reappear each night for the first few days, or 
even weeks of exposure but most workers become acclimatised within the first month. 

(2) Byssinosis . — 

Synonyms. — Strippers’ Asthma, Grinders’ Asthma, Cotton Card Room Asthma. 

Etiology. — The illness begins suddenly after many jears of exposure to dust 
in the cleamng and carding of cotton, especially in men who strip and grind the carding 
machines. 

Symptoms. — ^Three stages are recognised in its development. In the first stage, 
the worker compirins of an irritating cough vrith tightness in the chest and breathless- 
ness usually on Monday, hence the name Mond<^ fever, and he remains well for the 
rest of the week. In the second stage the 5)^^10013 extend over more daj-s in the 
\ycek and finally become permanent. In the third stage the bj-ssinosis is disabling ; 
tightncM of the chest and dyspntca due to chronic bronchitis and emphi-sema are so 
distressing that the worker has to leave the cotton industry. 

Treatment.-— The condition is reversible only in the early stages and for recovery 
to take place there must be complete withdrawal from exposure to cotton dust. The 
treatment of chronic bronchitis and emphysema is discussed on p. 1000. 

(3) Weavers* cough . — This is an acute illness confined to workers employed in 
cotton weaving sheds. Outbreaks have always been associated with the handling of 
mildewed yam, which suggests that the causal agent is a fungus. Tightness of the 
chest, retrosternal pain, dj^spncca and cough productitx of purulent sputum are the 
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,0 the passage of etoncty shado\vs m the 

Stete's of rtags!T~ ™St fibtosta of the penbronch.al 


(6) fuller's BARTH 
Fuller’s Earth is an absorbent of 

oils and as an ingredient of soap, wall S,n the rad’ graphs of men exposed 

mottling with some coalescence has been Ineumocomosis unlike 

to the dust. The necropsy appearance is that of a soil, patcny pneu 
the hard nodular appearance of silicosis 


W KAOI-tN 

Kaolin or china clay is used in the manufacwre of “ “|3f^d”cenient 

in the rubber industry for pamts for wall plasters “ phs of a 

Extremely fine mottling or reticulation has been described m the rad g P 
number of v,orkers exposed to the dust 


5 NON.PATHOGENIC INORGANIC DUSTS 
The dusts of the salts of calcium, iron, tm and barium are inert 
and give rise to the bemgn prtmmxomom (see p 1009) a Ssited 

enter the alveoli ore engulfed m phagocytes whrcli are either Wo- 

rn the aggregations of lymphoid tissue at the bifurcations of the bronchiole ~ 
graphic shalows may be prodoced, the density of which 'f ^ "„.ght, 

Stomie weight of the element m the compound concerned Calcium atormc w 
40) mhaled as the dust of limestone, marble, lime or cement, may S‘« ' | 3 „oo 
progresive arborescent shadows Iron (atomic weight, 56) can cause reticui 
5t nodulation The radiographic appearances in the chest of an ' „hed 

may be identical with those of silicosis but welders ssderosts can be 
from sili(»si 3 by the complete absence of disability Stannosu, a condition ' . 

results from the mhalation of salts of tin (atomic weight, 118) gives rise to 
dense punctate shadows with no associated symptoms or abnormal physiMi sig 
In bantosis or banum pneumoconiosis (atomic weight, 137) there is 
but in radiographs there are small sharply circumscribed nodules evenly distno 
throughout the lung fields 


6 PATHOGENIC INORGANIC DUSTS 
Aluminium is capable of producing fibrotic pulmonary lesions, and 
cadmium and vanadium give rise to chemical pneumonitis Both types of teacti 
can follow the inhalation of berylbum and its compounds (see p 385) 


(a) ALUMXNOSIS 

Exposure to the inhalation of alumimum dust m Germany during the 
1939-1945 gave nse to a condition known as alumtnosts or aluminium lung 1®, 
development of the illness was rapid and appeared to bear no relation to the leng^ 
of exposure to the dust A dry cough with pain on breathmg shortness of ^ 
anorexia and gnawing abdomimu pain were the mam symptoms Radiographs showc 
focal shadows in the apices with a reticular appearance in the upper and middle zones 
later becoming confluent Spontaneous pneumothorax occurred m a few of the case 
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(6) PNEDMOCONIOSIS IN BAUXITE SMELTERS (SHAVER’S DISEASE) 

Between 1941 and 1943 aUtmtnosis occurred at Niagara in men exposed to fume 
in the manufacture of the abrasive corundum (Al^Os), a form of artificial emery. 
They heated bauxite, an ore containing 80 per cent. AlgOj and up to 7 per cent. 
Si02, with iron and coke in the electric ore at 2000“ C. Some of the bin men, furnace 
feeders and overhead crane men developed dlfhise fibrosis of the lungs with emphy- 
sematous bull® but without silicotic nodules. There were 13 deaths from pneumo- 
thorax. One man had 8 pneumothoraces and he is the only man seriously affected 
who still lives. Meanwhile tuberculosis has not developed in the lungs of the 
survivors. 


7 . VEGETABLE DUSTS 

Chronic lung disease sometimes results from the prolonged inhalation of the dusts 
of bagasse, cotton, derris, flax, flour, gum arable, grain, hay, hemp, jute, linseed, 
maitf nuts, papnka, sisal, straw, tea and wood. It usually takes the form of chronic 
bronchitis, mdistinguishable from non-occupational bronchitis, and it is not accom- 
panied by any characteristic radiographic appearance. 


(a) COTTON 

Four conditions affecting the respiratory system are described in workers exposed 
to cotton dust in different parts of the world. These are null fever, bj’ssinosis, 
weavers’ cough, and an acute illness occurring among people who handle low-grade 
stained cotton. 

(1) Mill Fever . — Almost all workers suffer from mill fever or cotton cold when they 
begin to work in the cotton mills, and a similar illness occurs on first exposure to the 
dusts of flax, grain and malt Tolerance is established usually within a few days, 
though symptoms may reappear following an absence from work for a time as short 
as 2 to 4 weeks. Mill fever begins witlun 12 hours of exposure to the dust. The 
temperature may rise as high as 103“ F, but returns to normal over night. Headache, 
malaise and exhaustion accompany the fever, and occasionally nose-bleeding, nausea 
and vonuting occur. Symptoms may reappear each night for the first few dap, or 
even weeks of exposure but most workers become acclimatised within the first month. 

(2) Byssinosis . — 

Synonyms. — Strippers’ Asthma, Grinders* Asthma, Cotton Card Room Asthma. 

.StJolo^. — ^The illness begins suddenly after many years of exposure to dust 
in the cleaning and carding of cotton, especially in men w ho strip and grind the carding 
machines. 

Symptoms. — ^Three stages are recogmsed in its development. In the first stage, 
the worker complains of an irritating cough with tightness in the diest and breathless- 
ness usually on Monday, hence the name Alonday feveT, and he remains well for the 
rest of the week. In tbe second stage the symptoms extend over more dap in the 
vveek and finally become permanent. In the thud stage the byssinosis is disabling; 
tightnew of the chest and djspnoea due to chronic bronchitis and emphysema are so 
distressing that the worker has to leave the cotton industry. 

Treatment.— The condition is reversible only m the early stages and for recovery 
to take place there must be complete withdrawal from exposure to cotton dust. The 
treatment of chronic bronchitis and emphpema is discussed on p. 1000. 

(3) IVeavers' cough . — This is an acute illness confined to workers emplojcd in 
cotton weaving she^. Outbreaks Iiave alwrap been associated with the handling of 
mildewed pm, which suggests that the cau^ agent is a fungus. Tightness of the 
chest, retrosternal pain, djspncea and cough productive of purulent sputum are the 
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„am symptoms, maW. fever, frootal headache and aehmg pa.ns m the hm s 

'’“in from contammaUd SS 
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Bometimes ngors The illness usually persists for 2 to 5 days 


(A) TARMERS’ LONG 

This condition follows the inhalauon of the ^ct rofrhM M* 

fungus infection is probably a factor in its aMdom, ,c i®„„ teams are especially 
been determined Cowmen and members of ‘““"'"S which 

at nsk The clinical picture is that of chronic bronchitis and p ^ 
becomes progressively more severe wiA continued exposure ^ ^ ^pWetna 

Lly stagL slow a fi^e alveolar mottling pffies of 

In the later stages there is an increase in the density of the mottling, . i' ^ pen 
omX due to ^alesccnt areas of fibrosis appear vnth U 

hSar shadows The patient must be r^oved from dusty work ana u 
potassium iodide The prognosis is good 


(c) BAGASSOSI8 ^ 

Tlaoasse is the cellulose fibre of sugar cane which remains after 
beeS Lracted It is used for making Wding for the intenor use a 

.n“s a“ for thermal msulaPon E^osure to the "^'^eSe to a 

shredding machine to break up the bales of bagasse The dust may pve ns 

selfhmiud respiratory infection with acute toncMitis, severe dvspnma, 

oroducnve of scanty sputum and someumes hiemoptysis Radiographs sn^ v 
KaS throurhcm Sie lung fields There is usually Sfual ^^oSry 
recovery m 6 weeks Rarel^y impaired resolution 0^13 ^ P ^verstog 

fibrosis with the radiographic appearance of thick bands of fibrous tissue trav 
the lung fields and simulating cavities 


(d) PAPRIKA 

Tn Huncarv and Yugoslavia along the Danube the fruits of the 
■when picked late m the season arc often infected with the mould Miuor 
The dned fruits arc made into red pepper, and inhalation of the sporra ana m) 
by the papnka splitters ma) give rise to acute bronchitis and later to fibrosis ^ 
lungs and bronchiectasis The gnnders and packers of the red pepper never 

m 3iis way 


(e) WOOD ^ 

Bronchial asthma can be due to allergy to wood dusts, in particular to 
the South African boxi^ood {Gontoma kammsi), mansonia wood {Sterculiacea alw 
and \\estcm red cedar (TAiya pbcata) Gum acaaa is the allergen ‘■^sponsible ^ 
trtnters' asthma, which occurs in men exposed to a spray used m colour prm^b 
offset one pnnted page from the next. It can be eradicated by the subsututio 
dextrose for gum acacia in the spray fluid 
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8. ANIMAL DUSTS 

The dusts of leather, silk, ^voQl, fiur, hdr, bone, horn and ivory are of minor 
importance in the causation of respiratory disease. On the other hand the danders 
of cat, dog and horse, and the feathers of birds, may be responsible for asthma. 
Animal dusts sometimes carry infections, especially anthrax (see p. 79). 

Donald Hunter. 


PULMONARY TUBERCULOSIS 

Synonyms. — ^Phthisis ; Consumption. 

Pulmonary tuberculosis embraces all the abnormal conditions induced by infec- 
tion of the lungs, pleura: and bronchial glands with the tubercle bacillus. 

Etiology. — Predisposing Causes. — Age. — ^The maximum age incidence is be- 
t^veen the ^eenth and forty-fifth years, although the disease may be encountered 
at any age. Senile tuberculosis is more common than is generally recognised. 

Sex. — ^The disease is more frequent in males, but between the ages of 5 and 15 
the female sex shows a preponderance. 

Beredity. — ^Pulmonary' tuberculosis certainly occurs with undue frequency in 
certain families. Since the direct transmission of the tubercle bacillus to the infant 
is extremely rare, two explanations seem possible — (I) Children bom of tuberculous 
stock may inherit an increased susceptibility or diminished resistance, the tuberculous 
diathesis; or (2) they may contract tuberculosis on account of their exposure to 
massive infection in early life. 

Race , — ^Native races suffer severely when first exposed. In Europe people from 
isolated rural areas who migrate to dties are particularly susceptible, with a high 
mortality and a high morbidity j long urbanised races like the jews are sdd to be 
relatively resistant. 

Oca^ation . — ^The highest mortality from tuberculosis occurs in England amongst 
the workers in dusty occupations, and conditions leading to overwork or to under- 
feeding increase the liability to the disease. 

Environment. — Overcrowding, defective sanitation, dampness, dirt, lack of sun- 
light and insufficient ventilation are most potent factors m the spread of the disease, 
causing both lowering of the resistance and increased facilities for direct infection. 

Trauma. — ^Trauma, involving the chest-wall, may be followed by active pulmonary 
tuberculosis. This is probably because the injury leads to activity of previously 
arrested disease, rather than to fresh infection at a spot of lowered resistance. 

Psychological. — ^Psychical factors, such as sudden mental shock, grief or dis- 
appointment, may influence the outcome. 

The influence of other diseases and conditions. — The following diseases predispose 
to the development of pulmonary tuberculosis : measles, especially when compheated 
by broncho-pneumoma, whooping-cough, influenza, pneumoconiosis, alcoholism, 
diabetes, sj'pnilis, congemtal heart disease and insanity. Tuberculosis may manifest 
itself for the first time during prolonged lactation or after repeated pregnanaes ; when 
previously existent it often remains quiescent during pregnancy, but it may spread 
rapidly after childbirtli. Contrary to the usual belief, pulmonary tuberculosis not 
infrei^ucntly coexists with mitral stenosis. Cases apparently following pneumonia, 
pleurisy or bronchitis are usually tuberculous from the onset. 

Excitesg^Causes. — The causal o^nism is the Mycobacterium tuberculosis, dis- 
covered by Koch in 1882. It exists in four main forms, human, borine, avian and 
reptilian; only the two former usually occur in man, but avian infection has been 
recorded. The human type is found in over 97 per cent, of pulmonary tuberculous 
lesions, though a higher proportion of the bo\-ine type has been found in Scotland. 
In glandular tuberculosis up to the age of 5 jears, over 80 per cent, of the bacilli 
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isolated conform to the bovine variety. In tuberculosis of bones and joints up to 

the same age, 29 per cent, of the cases are of bovine origin. 

The bacilli may gain access to the body by inhalation, by alimentary ingestion, 
through the tonsils, through the skin, or possibly, in rare instances, by hercditaij 
transmission. It is probable that in the majority of cases of pulrnonary tuberculosis 
in adults, the organisms are carried direct to the lungs in the inspired air, and Ghon 
showed that in children, who had died of tuberculosis of the lungs, a primary focus 
was present in the lungs in 92-4 per cent. Calmette and others have^ demonstrated 
that the bacilli may gain access to the bronchial glands from the alimentary tract 
through the thoracic duct, or from the tonsils through the cervical ^and m^ediasUnal 
glands but this is now considered to be an exceptional path of infection. Cases have 
been recorded in which primary cutaneous infections have been followed later by 
active pulmonary tuberculosis. Direct intra-utcrine transmission of the tubercle 
bacillus if it occurs at all, must be so rare that it is a factor of negligible 
importance. 

The incubation period of tuberculosis is uncertain owing to the diffiwlty of det«- 
mining when infection takes place. It is believed by many authorities that the 
majority of individuals in a semi-rural or scmi-urban country like Great Britain are 
originally infected in infancy, early childhood or youth by the inhalation of baalh 
in infected spray droplets or dried dust, or else by mgestion of bovine or occasionally 
human badlli. The inhaled bacilli produce a lesion m the tissue knotvn as a primary 
lesion which has special characteristics. 

The focal lesion is relatively riight but the reaction in the regional glands is much 
more obvious and characteristic. Three possible things may happen as a result of 
the tuberculous lesion. The lesion may dwappear, leaving little or no trace, the focal 
lesion and the regional glands may become fibrous and then calcified as described 
by Ghon ; or the focal lesion or the glands may break down and infection may spread 
locally or generally through the blood-stream. 

What happens in an individual infection depends on the dose of infection, the 
age and general condition of the infected person and possibly the degree of inherited 
resistance to tuberculous infection. The earlier the age at which infection takes 
place, the more serious the result. 

Following infection, acquired resistance develops to a greater or lesser extent 
and is probably permanent. The acquired resistance modifies the effect of any 
subsequent infection so that in post-pnmary tuberculosis there is a much more severe 
focal reaction than in the primary infection and little or no regional glandular reaction- 
It has been held that reinfcaion does not take place but that all tuberculosis subsequent 
to the primary infection is a reactivation or a spread from the original focus just as 
tertiary gummata in syphilis are not evidence of reinfection but of spread from an 
original primary chancre. This theory would tend to discount the danger of contact 
infection in later life, but, in fact, there is a great deal of evidence to show that re- 
infection is the Common cause of post-pnmary tuberculosis. 

Pathology. — ^The earliest lesion in the lung is the formation of tubercles whose 
structure is desenbed in the general article on tuberculosis. Whereas pulmonary 
primary lesions may appear anywhere in the lung, post-primary lesions for some 
reason not understood generally ajmear first at one or other apex. Each lesion often 
appears radiologtcally as an area of localised opacity in the subclavjcular area. This 
lesion was dwenbed first of all by Assmann, although the lesion he described was 
from 1 to 2 in. in diameter and probably consists of a tuberculous lobular collapse. 
When the lesions are small they are described as rmnimal lesions. Both these lesions 
may and often do develop into progressive rtiberculous infiltration. 

Secondahy Changes.— 1, C/zseaiton.— 'The tubercle is avascular, and owing to 
this, and possibly also to the action of tuberde toxins, coagulation necrosis and fatty 
degeneration frequently ensue. This combined process is known as caseation and 
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results in the formation of a structureless, dieesy mass. Further changes may now 
occur, either softening, with the development of a “ cold abscess " filled \vith tuber- 
culous “ pus ”, or calcification, udth the subsequent formation of gritty masses known 
as “ pneumoliths 

2. Cavitation. — Cavities result from the liquefaction of caseous areas, and the 
expectoration of the resulting debris. They may be no larger than a pea, or may 
occupy the whole of one or more lobes. A recent cavity has an irregular outline, 
with rough, shaggy walls and a vascular line of demarcation. It is often traversed 
by trabeculae, formed by bronchi and vessels which may be partly or completely 
obliterated, while sometimes the trabeculie consist of condensed lung tissue which 
originally separated adjacent caviues. In chronic cases, the cavity is surrounded 
by fibrosed lung tissue forming a pseudo-capsule, and its interior becomes lined by 
a thin, smooth, false membrane. Small aneurysms may be found, arising either from 
vessels running in the walls or in the trabeculs of the cavity, the former being the 
more common. In some cases, where hemoptysis has occurred, rupture of such 
an aneurysm is the cause. 

3. F^osis. — Reactive changes in the lung stroma lead to the formation of fibrous 
tissue. This may occur early or after caseation has taken place. 

In the majority of deaths from all causes, old tuberculous lesions are found post 
mortem near the apex of one lung. These consist of small nodules of arrested disease, 
with thickening and dimpling of the adjacent pleura. 

Dissemination in the Lungs. — The disease may spread from the primary peri- 
bronchial deposit— (u) by direct infiltration; (b) by the peri-bronchial lymphatics 
and capillaries, leading to a racemose appearance or to peri-bronchial fibrosis ; (c) by 
the subpleuxal and interstitial lymphatics, with localised miliary dissemination ; (d) 
by inhalation into a bronchus of tuberculous matenal, which is then carried to other 
parts of the same or to the opposite lung — ^this not infrequently happens after hiemop- 
tysis and in cavitation; (e) by the blood vessels, e.g. generalised mibary tuberculosis 
may result from erosion of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable forms of pulmonary tuberculosis 
%viU now be described. 

1. Acute Miliary Tuberculosis. — A primary caseous focus may be discovered 
at the apex of one lung, in the bronchial glands, or at some distant spot in the body. 
Local erosion of a vein may be found, accounting for the dissemination of the disease. 
The lungs are usually studded with minute grey tubercles, the smaller ones requiring 
a hand lens for their recognition. In very acute cases death occurs before any second- 
ary broncho-pneumonic changes take place. Miliary tuberculosis may develop as n 
terminal event in chronic fibro-caseous or fibroid tuberculosis. The tubercles are 
then found in large numbers around the old foa of disease, but to a less extent in the 
more remote portions of the Jung. 

2. Chronic Miliary T^bercxilosis. — Reports of cases of this condition were 
commoner before the recognition of sarcoidosis and many cases were probably 
erroneously diagnosed. It is questionable whether real chronic miliary tuberculosis 
exists, ^though even before the use of streptomycin there were great divergences in 
the rapidity of development of nuliary cases and some might almost ha\e been termed 
subacute although their fatal termination was the same. 

3. Acute Caseous Tuberculosis. — Large areas of consolidation form rapidly, 
which differ histologically from the common chronic tuberculous broncho-pneumonia 
in that the alveolar exudate is more definitely inflammatory and contains fibrin. In 
tlie rare lobar cases, the rapid caseation and the presence of tubercle bacilli show that 
the caseous pneumonia is a specific process. Firm yellowrish patches, which may be 
confluent, are seen, usually scattered throughout both luo^. The affected areas are 
airless and sirik in water. Softening is generally present in varying forms up to actual 
cavity formation, which may be extensive, inv’olving even a whole lobe. 
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isolated c»nfonn to the bovine \anety In tuberculosis of bones and joints up to 
the same age, 29 per cent of the cases are of bovine ongin 

The bacilli may gam access to the body by inhalation, faj alimentary mgestioD, 
through the tonsils, through the skin, or possibly, in rare instances, by hereditary 
transmission It is probable that m the majority of cases of pulmonary tuberculosis 
in adults, the organisms are earned direct to the lungs m the inspired air, and Ghon 
sho^sed that m children, %\ho had died of tuberculosis of the lungs, a primary foci^ 
\va 3 present m the lungs m 924 per cent. Calmette and others have demonstrated 
that the baaUi majr gam access to the bronchial glands from the alimentary trart 
through the thoracic duct, or from the tonsils through the cervical and mediastinal 
glands but this is novr considered to be an exceptional path of mfection Cases hare 
been recorded m which primary cutaneous infections have been followed later ^ 
active pulmonary tuberculosis Direct intrauterine transmission of the tubercle 
bacdlus if It occurs at all, must be so rare that it is a factor of negligible 
importance 

The incubation period of tuberculosis is uncertam owing to the difEcuIty of deter- 
mining when infection takes place It is believed by many authorities that the 
majonty of individuals m a semi rural or semi urban country like Great Britain are 
on^nally infected m infancy, early childhood or j^uth by the inhalation of baciHi 
m infected spray droplets or dried dust, or else by mgcstion of bovine or occasionallv 
human bacilli The inhaled baciUt produce a lesion m the tissue known as a primary 
lesion which has special charactensucs 

The focal lesion is relativ ely shght but the reaction m the regional glands » mudi 
more obvious and characteristic. Three possible things may happen as a result of 
the tuberculous lesion. The lesion may disappear, leaving bttle or no trace, the focai 
lesion and the regional glands may become fibrous and then calcified as desenbed 
by Ghon , or the focal lesion or the glands may break down and la/cction may spread 
locally or generally through the blood stream. 

\\ hat happens in an ladmdual mfecuon depends on the dose of infection, the 
age and genem condiUon of the infected person and possibly the degree of inhented 
resistance to tuberculous infection The earlier the age at which infection takes 
place, the more senous the result. 

Following infection, acquired resistance develops to a greater or lesser extent 
and is probably permanent The acquired resistance modifies the effect of say 
subsequent infection so that m post onnmy tuberculosis there is a much more severe 
focal reaction than in the primary miecuon and httic or no regional glLidular rcacuon- 
It has been held that reinfection does not take place but that all tuberculosis subs-guenl 
to the pnmary inf-^ion is a reacuvation or a spread from the onginal focus just as 
tertiary gummata in syphilis arc not evidence of reinfection but of spread from an 
original pnmary chancre This theory would tend to discount the danger of contact 
mfection in later life, but, m fact, there is a great deal of evidence to show that re 
infection is the common cause of post primary tuberculosis 

Pathology —The carhest lesion in the lung is the formauon of tubercles whose 
structure is desenbed in the general atude on tuberculosis. IS hereas pulmonary 
pnmary lesions may appear anywhere m the lung, post primary lesions for some 
reason not understood generally appear first at one or other apex. Each lesion often 
appears ndiologicaUy m an area of localis-d opacjtj m the subclavicular area. Tbr* 
lesion was desenbed first of all bv Assmaan, although the lesion he desenbed was 
from 1 to 2 in m diametCT and probably consists of a tuberculous lobular collapse- 
^Tien the lesions are small they arc desenbed as nununal lesions Both these Icstoos 
mav a.nd often do develop into pn^essne tuberculous infiltration- 

Secovdvkt Cii^NCiS.— 1 Cai/o/Kwi — The tubercle is avascular and owing to 
this, and possibly also to the action of tuberdc toims, coagulation necrosis and fatty 
d-genc-ation frequently ensue This combined process is known as caseation and 
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(e) Laryngeal —UozTSttitss or nphoma may be the first symptom, but laryngeal 
tuberoilosis is almost invariably secondary to pulmonary disease, although the latter 
may have been unsuspected. 

(/) Gastro-iniestmal — Anorexia and flatulence often occur early iVhen they are 
accompanied by slight loss of weight and pyrexia, the possibility of pulmonary tuber- 
culosis should be suspected 

{g) Pleural — Dry pleunsy is a frequent manifestation of latent pulmonary tuber- 
culosis "When a serous effusion develops, its tuberculous character can be deter- 
mined by laboratory mvestigations Pneumothorax, developing in a previously 
healthy individual is a rare but often senous dinical mode of onset 

(/i) Pneumonic — " Galloping “ consumption often begms with pneumomc mani- 
festations, especially in the young 

(i) Associated vnth other diseases — Tuberculosis may follow immediately on an 
attack of measles, mfluenza or whooping-cough, especially if complicated by broncho- 
pneumonia In some cases it develops at a later period after the acute disease 

(j) Senile — In old people an mstdious onset is common The disease may be 
of bronchitic type, and the signs are often masked by emphysema There may be 
little or no nse of temperature Sometimes pneumonic or broncho-pneumonic 
tuberculosis of the type more familiar m infants is found Sometimes the differential 
diagnosis is from bronchial neoplasm 

The aiiQ symptoms of pulmonary tuberculosis are — 

Cough — ^This vanes considerably m different types of disease It may be very 
slight or absent in generalised miliary tuberculosis, or m any form m the insane It 
IS sometimes dry, persistent and ineffective, especiall) in zniliary extension m the 
lungs from an old focus of disease, m bronchiail gland tuberculosis, or in pleunsy 
^Vhen there is associated bronchitis or caseation, the cough is usually accompanied 
by expectoration, which, if very tenacious, may lead to retching or even to vomiting, 
particularly m the morning In laryngeal tuberculosis the cough is husky and fre- 
quently painful 

Expectoration — In early disease there is usually no sputum, and in some cases, 
more especially in the fibroid type, widespread lesions may be present mth practically 
no expectoration When caseation is in progress, or when there is seconchiry infec- 
tion with bronchitis, the sputum may be abundant and amount to as much as 20 or 
more ounces in the 24 hours It may be clear or mucoid, or thick tenacious muco pus 
If mucoid, It often contains small parudes, the size of a pin’s head or larger, of yellow 
caseous material Nummular sputum may be met with in active caseous disease, 
especially with excavation This consists of flat rounded masses of muco-pus, with 
a somewhat distant resemblance to coins In tuberculosis the sputum is usually 
inoffensive If bronchiectasis or gangrene occurs as a complication, the expectora- 
tion becomes tj-pically malodorous Pulmonary calculi or pneuraoliths, composed 
chiefly of calcium carbonate or phosphate, arc sometimes erqiectorated They vary 
m size from a pin’s head to a pea, are irregular m outline and sometimes branched, 
being derived generall) from the walls of a cavity Although the occurrence of these 
does not necessarily indicate fresh activity in the lungs, yet such a possibility should 
ahvsjs be suspected, and a careful watch maintained on the temperature dunng the 
next few days In some cases larger pneumoliths, as big as a cherry, may be coughed 
up, and those are frequently derived from calafied tracheo-bronchial glands They 
may give nse to alarming symptoms at once, and be the forerunner of fresh activity 
in the lungs 

Microscopical examination — ^The presence of tubercle bacilli in the sputum is 
tlic roost decisive test of the existence of this disease The small yellowish caseous 
particles should be selected from the sputum, and appropnateJy stained If no 
tubercle baalli arc found, samples from ^e whole sputum of the 24 hours, roncen- 
trated by the anufonmn method, can be eamined Droplets collected on a laryngeal 
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muscles ^The sudden occurrence of pneumothorax may cause such 
as to induce collapse, but when of more gradual onset no severe 
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ttcMfi —Although not pathognonmme. night sweaB occur ^''3"“^^ 
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lesions, and may be of great seventy » _ i ..4 ,n acute 

Lon of uetght —This is often an early symptom It is most marked m acu 
4 , 0 -.,./. n^,\ m the late suges of chronic fibro-caseous tuberculosis 

Fever — P\rocia is one of the most important indicaUons of activity at 
of pulmonary tuberculosis although it does not follow that the 
?nvlT, th^re u no fe\er Dunng treatment the temperature should be Tccoraco 
^in definue hourt m the daj® (o) On waking ITic normal mouth tempera^ 

1 1 nr 8 a m 18 97® or 98® F m the mou^ and 97 2® to 99® F m the rectum. 
umperature should be taken in bed before mtmg or drinking (fc) At 1 P 
tl e Lur’s recumbent rest, (c) At 6 p m (d) At 9 p im, after r^nng to ^ ^ ^ 
temperature is usuallj reached between 4 and 6 p m., but may be 
9 PJn ^Thc temperature is dependent upon the extent and the act^%^^ of 
di^e anfupoD the amount of cxci^ taken Only 5 minute readmgs should be 
accepted 
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(a) In acute miliary tuberculosis it may be continuous or reimttent, and the 
“ typus inversus ” is not uncommon, the mormng temperature being higher than 
the evening. This is generally reg^ded as a sign of grave prognosis. 

(b) In acute caseous tuberculosis the high temperature at the onset is continuous, 
and the record resembles a pneumonic chart. \Vhen caseation occurs it becomes 
hectic or intermittent, wth a daily swing of ^ or 5® F. This is probably due to the 
action of tubercle toxins, and not to the presence of a secondary infection. 

(c) In chronic fibro-caseous tuberculosis there is no characteristic temperature 
record. There may be only a very slight rise occurring at intervals of a few days. 
On the other hand, the patient may be febrile while resting, but febrile when ambu- 
lant. Further an afebnie ambulant patient may over-exert himself, and develop a 
sharp rise of temperature, which subsides in a few days %vith rest. The temperature 
chart is thus a guide to prognosis and to treatment, and if acute miliary tuberculosis 
or caseation occurs, a typical temperature variation ensues. 

(d) In fibroid tuberculosis the temperature is usually normal, unless excessive 
auto-inoculation results from exercise, or the disease advances. The occurrence of 
hemoptysis may have a very definite effect upon the temperature. In some cases 
it is not followed by pyrexia, but if the inhaled blood leads to a haemoptoic bronchitis, 
there may be a slight degree of fever lasting for a few days. When a definite and per- 
sistent pyrexia follows, it usually indicates activity around an old focus of disease, 
or fresh spread by inhalation of blood containing tubercle bacilli to distant parts 
of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with in 
healthy women it is not pathognomonic. 

Hoinoptysis, — Htemoptysis occurs at some stage of pulmonary tuberculosis in 
about 50 per cent, of all cases. With early lesions the sputum is only streaked. This 
mav result from the inflammation of tuberculous bronchitis, or from a small area of 
collapse or broncho-pneumonia. Profuse hemoptysis generally occurs in chronic 
disease ; but it is occasionally met with m acute caseous forms. Recovery may take 
place after coughing up 2 or 3 pints, or death may ensue rapidly from suffocation 
before any considerable quantity of blood has been expectorated. After the cessation 
of blee^g the sputum may be blood-stained for several days, the colour becoming 
darker. The source of profuse hemoptysis is generally an aneurysm of a branch 
of the pulmonary artery lying in a cavity or in a fibroid lung, although occasionally 
ulceration without previous aneurysm formation may occur. In the majority of cases 
hemoptpis begins while the patient is Ijdng dowm or resting, so that exercise or work 
are not frequent exciting causes. 

The patient notices a salt taste, feels a warm gush in the mouth and then ex- 
pectorates the blood. He is usually greatly alarmed, flushed and sweating, with 
rapidly beating heart. The blood at first is, as a rule, bright and frothy but some 
clots may be present ; later it is mixed with muco-purulent expectoration, in the 
form of clots or streaks. 

Circulatory ^stem.—The heart may be small, but the right side often hyper- 
trophies in chronic fibroid cases. Tachycardia may be due to nervousness, but when 
constant it generally indicates active disease or over-exertion on the part of the 
parient. The blood pressure is usually low in the stages of activity, and a steady rise 
during treatment is a favourable sign. 

The blood.— The red cells are usually normal in number, but there may be a slight 
anamia. On the other hand, when there is much cyanosis, or after sanatorium treat- 
ment, the red cells may be increased. In the early stages the leucocytes may be 
slightly mcrcascd._ A polymorphonuclear leucocytosis occurs in caseation and in 
early cavity formation, and at times witli secondary infection of the lungs. In pyrexial 
c^cs the sedimentation rate is raised, as a ntie. Although the rate is raised in active 
disease, a normal level cannot unfortunately be regarded as evidence of arrested 
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disease as the initial rate is not infrcqu^itly normal in spite of progressive 

disease 

Almentary system — ^The tongue la usually clean and the appetite good even in 
cases with marked fever When tuberculosis of the larynx is present, there is fre 
qucntly severe dysphagia Dyspepsia may be complained of, anorexia, flatulence 
and distension with nausea are the commonest symptoms, pain bemg rarely noticed 
There may be marked intolerance of fat m the diet. Atonic dilatation of the stomach 
may occur m some cases towards the end of the disease 

Nervous system — The classical ‘spes phthisica" is rare, but when present is 
very striking by its contrast with the realities of the disease It should t>e remem 
beted that ' the teahty of the disease ” is knovm only to the physiaan and not the 
patient, and it might be as reasonable to talk about spes carcinogenica *’ in a patient 
who has no idea that he has a growth Spes phthisica is sometimes a bold front put 
up b) a patient and stands m sharp contrast with the depression and melancholia 
which often affects patients whose lesions are “ shppmg*' Patients with chronic 
tuberculosis sometimes become emotional and self centred but most of the psjeho- 
logical changes are the result of the long periods of treatment and frequent disappoint 
ments characteristic of the disease and are not caused by the disease itself Insomnia 
may be due to cough pyrexia, night sweats or paio, especially laiyngitis With 
marked cachexia, a definite penphcral neuritis may occur 

Gentio urinary system ^In the early stages there is often an increased ‘'cxual 
desire, and this may recur when arrest is toking place This is probably in part 
due to the therapeutic regime, the rest abundant food and lack of interesting o«up3 
tion reacting u^n the nervous system of young adults In advanced disease, *11 
•exual desire is lost, Menstruation ceases early, and occasionally the patient may 
seek advice for amenorrhcea but this occurs more often m acute or advanced case*. 
\\omen remain fertile even in advanced disease Tlie urine is normal m the early 
stages, later a febnle albuminuria may occur, or m advanced cases an amyloid nephrosis 
with generalised cedema may develop 

The Physical Sicvs of Early Disease —There are no physical signs m really 
early disease and the diagnosis is a radiological one. At a later stage Himmishg i 
expansion of an apex may be found together with slight impairment of'percu^ P 
noie and -Slight in rrease at hrralh miit^^ and yo i ce conduction An in^roPt 
physiS sign is the presence of fin e-poa tussive crepit aHons ar nni. nr both aP| C« 
Many of tlie physical si^s desenbed m previous days as signs of early tuberculosis 
although they can be found by the skilled examiner are now really only of histoncd 
interest and none replace a radiolc^ical picture m accurate dugnosis 

Piiysjcu. Sjc>s op Acvtp Miiiwy TvsoicVLoscs —If the condition derehp* 
acutely from breal ing down of an infected bronchial gland or small lung focus, the 
phjsical signs are generally those of an acute generalised broncho-pneumoma, unlcs* 
tlierc IS meningeal involvement as well m which case the pulmonary symptoms 
signs are masked or obscured bv those of the cerebral involvemenL When isuhail 
tuberculosis occurs as a terminal event in a chronic case, marked dv-spncea cyznosi* 
and tachveardia are early aymnloms There may be crepiuuons or fine crcpiMS* 
riilcs widely distributed over both lungs, and sometimes areas of tubular breath- 
sounds especully in the lower lobes Ihc onginal s gns are often masked or le** 
apparent Hus is especially the case if meningeal involvement occurs also 

Tircr/ir^'icAi SicssorCo\^uPAn<rf—ltniiiztion of movement and thtteaurg 

over the affected part of the lung usuallj the apex, is now more nouccable 

The diminution of movernent is confirmed on palpauon, and vocal frermtu* 
found to be defifutelj increased 

n e pulmonary rcsoiunce is diminished to definite dullness and the sense of 
resistance is correspondingly increased 
The breath sounds are bronchial 
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Adventitious sounds may be absent, but usually fine or medium crackling rales 
are heard with inspiration, especially after coughing. When active softening is^ in 
progress the rales frequently become coarse and crackling. The voice conduction 
is much increased, bronchophony and whispering pectoriloquy being audible.^ 

The Physical Signs of Excavation. — ^Flattening of the chest-w'all and diminished 
movement over the cavity are now more marked ; if the cavity is apical there is in 
addition notable dropping of the shoulder, and wasting of the shoulder-girdle muscles. 

The diminution of movement is confinned by palpation. Vocal fremitus is gener- 
ally increased owing to the surrounding consolidation, but if the cavity is lull or 
there is much pleur^ thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with secretion. 
A peculiar bojcy or “ cracked-pot ” note, the “ bruit de pot fele ”, is obtained over 
large superficial cavities, especially when communicating with an open bronchus. 
This is best heard on percussing with the mouth open, and Wintrich showed that 
the note may be altered in pitch over such cavities when percussing with the mouth 
open or closed, apart from the actual presence of the cracked-pot sound. 

The breath-sounds are bronchial, broncho-cavernous, cavernous or amphoric, 
according to the size of the cavity, and to the amount of its contents. When it is 
full the breath-sounds may be distant, weak or even absent, and this is especially 
noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually rSles are audible ; 
they may be medium or large, and bubbling or crackling in character. Over a large 
cavity a metallic tinkle and amphoric eclio may be heard. With a very large cavity, 
extending through the whole of one lung, a t^ical bruit d'airain is at times obtain- 
able. Voice conduction is increased, bronchophony and whispering pectoriloquy are 
present, and in some instances post-tussive suction is heard. Some cavities are only 
revealed by radiographic e.xamination or by tomography. 

The Physical Signs of Fibrosis, — The chest is asymmetrical, the affected side 
being flattened and moving little, while compensatory scoliosis or kypho-scoliosis 
is often present. The cardiac impulse is seen to be chsplaced towards the affected 
lung and may be higher or lower than normal. It may be drawn over to the right 
axilla, or on the left side as far back as to the posterior axillary line, or even to the 
angle of the scapula. The intercostal spaces itiay be retracted, and dilated venules 
are sometimes seen over the front of the chest as the result of obstruction, caused 
by displacement of the mediastinum and traction on the deeper veins. 

Diminution of movement is confirmed by palpation, and the cardiac impulse 
can be more accurately localised. Vocal fremitus may be increased or diminished ; 
the former occurs when tlie lung is consolidated and the large bronchi patent, the 
latter when there is much pleural thickening. 

The percussion note over fibroid lung is dull and the sense of resistance increased, 
unless cavities are present. The opposite lung may be hyper-resonant, and its reson- 
ance extend across the mid-stemal line. The cardiac dullness is often continuous 
with that of the fibroid lung, and its area can only be determined by the cardiac 
pulsation. 

The breath-sounds may be weak and distant or bronchial in character, depending 
on the patency of the bronchi and the presence of cavities. 

Often there are no adventitious sounds, although fine or medium rSles of a sticky 
or metallic nature may be heard. The voice conduction may be diminished, or there 
is pectoriloquy and bronchophony. 

It must be borne in mind that in actual (hsease the lesions are not so clear cut 
and well defined. ^ In a case of some duration different stages of disease can be found 
in tlie same individual, thus infiltration, consolidation with softening, excavation and 
fibrosis may be present in different lobes of the lungs, and thus it may be possible 
to determine the site of origin and path of spread of the disease. 
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Certain other signs are occasionally seen in pulmonary tuberculosa. ^ 
Myoidema is an undue irritability of the muscles to direct mechanjt^ simulation, 
revealing itself by a flickering fibrillary contraction on tapping with the finger, a 
may occur in tuberculosis at all stages. It is best seen over the pectoraiis tn J 
on the affected side. It may be present quite early, but is not pathognomomc, as 
may occur in any cachectic state. ^ 

Clubbing of the fingers is commonly seen in chronic cases, the naife are 
and present a parrot-beak appearance, the thumb, index and tniddle fingers ei o 
most affected. Drum-stick clubbing is only seen in fibroid lesions with ^ .. 

Epjtuberculosis — This term was applied by Eliasberg and Neuland m jy* 
a condition of consolidation in tuberculous infants, often affecting a whole 
spite of definite physical signs and characteristic radiological appearances, there 
few symptoms, and recovery is the rule, with fairly rapid clearing of the radiograp 
shadows, from the periphery inwards. It is probably due to atelectasis of a lone 
whole or part, due to bronchial obstruction from enlarged hilar glands. ^ _ 

Pulmonary Osteo-arthropathy. — In cases with bronchiectasis the joints may d 
affected, swelling occurnng espedally in the wrists, ankles and knees, and rare y 
in the hips and shoidders. A serous effusion into the joints may be present. ! 
usually slight, but there is much deformity and functional impairment. Radiograpiu 
examination reveals productive periosteiu changes, which may also affect the long 
bones and the spine (see p. 1171). • i f r 

Radiocuaphy of Tire Chest.— Careful study of serial radiographs is essentjai w 
the control of the treatment and progress of pulmonary tuberculosis. ExanunaW 
of the cheat with the fluorescent screen gives valuable information as to the 
ments of the diaphragm, the cardiac pulsation and the lighting up of the apex ol tn 
lungs with inspiration. Tomograms often show unsuspected cavities in the lung 
anil are also ^•aluable to show the extent of pulmonary infiltration. Close studies o 
serial pictures are necessary to determine the activity or otherwise of the radiologic® 
lesions. Opinions as to the activity of lesions on the basis of hardness or softness o 
the shadows are of little or no value. 

C^mpltcatioxis and Sequelae. — Compensatory emphysema is common in chronic 
fibroid disease, but bronchiectasis occurs less frequently. Gangrene of the lung 
not often observed. Colds and catarrhal affections of the respiratory passages are 
frequent in sufferers from tuberculosis, and lobar pneumonia may develop as a com- 
plication. Bronchitis often occurs, due either to spread of the tuberculous pro^ 
or to a secondary infertion. In some instances asthma appears for the first time 
tuberculosis has become mamfest. A tuberculous abscess occasionally forms about 
a nb or costal cartilage. 

Small areas of dry pleurisy arc present at some stage in nearly every case 5 . * 
serous pleural effusion is common, and an empyema may develop as the result or ® 
mixed mfcction, or from the tubercle bacillus alone. Pneumothorax may occur « 
an early complicauon, or late in the disease, generally from rupture of a caseous focus 
just under the pleura ; this frequently progresses to the formation of a p>o-pncumt^ 
thorax. The implanUtion of tubercle baalh from the expired air or sputum maj 
lead to secondary foa in the larynx, trachea and epiglottis, or more rarely m tW 
pharynx, tonsils, base of the tongue or nose. Swalfoiving of sputum contair^S 
tubercle baalh may give nsc to gastro-intestmal complications in some cases. 
most common site of tuberculous ulcers, is the terminal portion of the small intest^^^' 
but the appendix mav be affected, and the connective tissue around the cecum ^ 
sometimes matted and thickened to form a palpable mass (hypertrophic tubcrculomaj- 
Tuberculous pentonius is not common in adults and is usually secondary to intestm®' 
lesions. The stomach is very rarely ulcerated, but an atrophic gastritis may occur »D 
advanced cases, ristuli-in-ano and tsch{o*rectal abscess are comparatively 
complications and tubercle baalh may be found in the discharges. 
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It has also been used as a guide to pn^osis, since it is affirmed that arrest should 
not be considered as firmly established until the sedimentation rate has returned to 
normal. This may not occur until some time after the usually accepted cUmcai 
symptoms and signs of activity have disappeared. 

The Tuberculin Tests. — 1. Cutaneous {the Ptrquet reaction ). — Scarifications are 
made on the skin of the forearm through a drop of Koch’s old tuberculin, human 
or bovine, and through a drop of saline as a ojntrol, A positive reaction is shoun 
by the formation of a slightly raised, reddened papule at the site of the scarification 
through one or other vanetics of tuberculin, whereas the control is not affected. 
Unfortunately, except in the first 2 years of life, this affords no indication of active 
disease, but only reveals the presence of previous infection with resulting tuberculin 
sensitiveness. A positive reaction is therefore given by the majority of adults. 

2. Mantoux’s iniradermal tett . — An injection of OT ml. of a I in 10,000 dilunon 
of old tuberculin (0 01 mg.) is given intradcrmally. If no reaction occurs, the injeC' 
tion is repeated in a week, with OT ml. of 1 in 1,000 dilution (OT mp.). If 
negative 0 1 ml. of 1 in 100 dilution may be used. A positive reaction is shown by 
a red areola with some cedenu of at least 5 mm. in mean diameter after 2 or 3 days. 

A modification of this test consists in the use of Purified Protein Derivativ e (P.P.D-)* 
This Is supplied m tablets of two strengths, which must be dissolved in a buffered 
solution immediately before use. The advantage of this preparation is its constant 
potency. 

3. VollmeT*! patch test. — A strip of adhesive plaster is applied over the stemunL 
previously cleaned with etlier. To this strip are attached three small squares of 
filter paper, the central one U a control of untreated paper, the other two have been 
saturated with undiluted old tubercuhn and allowed to dry. The plaster is removed 
in 48 hours and 12 or 24 hours later a positive reaction is shown by redness, infiltra* 
tion and sometimes by papules or vesicles. 

4. Tuberculin Jelly patch test . — The jelly, which contains 95 per cent, old tuber- 
culin, is squeezed out from a tube on to the skm between the shoulder blades, which 
has been cleaned with acetone. It is covered before drying with Elastoplast, which 
is removed 48 hours lawr. A positive reaction is shown by erythema with slight 
vesiculation. This test is more accurate than the VoUmcr test and gives as high a 
percentage of positives as does the Mantoux test. 

Course. — ^The course pursued by pulmonary tuberculosis is variable depeodoig 
upon the type of the disease. In acute miliary tuberculosis before the use of strepto- 
mycin, death could occur within a few days or weeks of the onset of symptoms- I® 
acute caseous tuberculosis death often follows in a few months. In chronic fibro- 
caseous tuberculosis the disease may be completely arrested or relapse at intervals; 
in other instances it progresses steadily in spite of all treatment to a fatal termmation. 
In fibroid tuberculosis the disease may bcn«on ccaspieie}}’ serested or j^wMildcr 
gently for many years. 
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Fatty degeneration of the myocardium occurs as a result of toxieinia, and infection 
by direct spread along the lymphatics may lead to pericarditis. The peripheral 
circulation « not infrequently poor, chilblains are common and cachectic purpura 
may be seen. Lardaceous degeneration as a consequence of chronic tuberculosis is 
not so common nowadays as formerly, but when present may affect the liver, spleen, 
intestines, lymph glands and kidneys. 

The genito-unnary complications include lesions in the kidneys, bladder, epi- 
didymis and prostate. If the suprarenal body is affected Addison’s disease will 
usually develop. Spinal caries is occasionally observed. A peripheral neuritis may 
form part of the lesions occurring with marked cachexia. Genermised dissemination 
of the tubercle bacilli by the blood-stream is followed by tuberculous meningitis. 

Diagnosis. — This is easy when definite signs are present in the lungs, and when 
tubercle badlU are found in the sputum. On the other hand, the diagnosis of early 
cases may present one of the most difficult problems in clinical medicine. Tuber- 
culosis may be suspected on account of symptoms, although the physical signs are 
indefinite. The conditions which most frequently lead to doubt are dyspepsia, 
neurasthenia, debility, tachycardia associated with early Graves* disease or heart 
disorders, affections of tlie nose and throat, and in children enlargement of the 
bronchial elands. The history and symptoms are of great importance in these cases, 
and a careful examination should be made of each system. A test meal, opaque meal 
or blood examination may be required before the correct diagnosis is established. 

On the other hand, there may be defimte signs of disease m the lungs which have 
to be differentiated from those produced by other conditions simulating tuberculosis. 
The cases included in this group embrace the majority of pulmonary lesions, espec- 
ially chronic bronchitis, fibrosis, bronchiectasis, asthma, emphysema, apical collapse, 
pleurisy, new•gro^vths and cysts. Diagnosb depends upon the history and course 
of the disease, together with a careful record of the physical signs in the chest, in- 
vestigation of the sputum for infecting organisms, radiographic examination and, in 
some cases, the determination of the Wassermann reaction. 

A condition of special difficulty is that of the variety of sarcoidosis known as 
Boeck’s sarcoid. The lesion is a benign lymphogranuloma or reticulosis. It affects 
tlie lymph glands, lungs, bones espedally those of tlie fingers, and the skin (see pp. 
1045, 1245). The parotid and lachrymd glands are sometimes imolved and indo- 
cychtis has been recorded in 10 per cent, of the cases. The intestines, spleen and 
liver may be affected. The chief diagnostic points are the character of the 
lesions and the chromdty and tendency to spontaneous arrest. Tuberde bacilli are 
not found and the Mantoux reaction is often negative. The radiological appearances 
in the lungs are tliose of a diffuse mottling — coarser than that of miliary tuberculosis. 
The hilar glands are often markedly enlarged. 

When the diagnosis still remains doubtful the patient should be placed under 
observation, and a series of examinations carried out, the object of which is to deter- 
mine whether or not active tuberculosis b present. The temperature should be 
observed with the patient in bed, a daily rise to 99“ F. or a swing of l-5® to 2“ below 
normd being suspidous. The sputum should be examined repeatedly for tubercle 
badffi by the ordmaiy method, and if not found the antiformm process should be 
carried out, and gastric washings should be exammed and cultivated. 

The sedimentation rate of the erythrocytes b affected in this disease. In active 
cases tlie sedimentation mte b increased, but this reaction b not specific. It is also 
increased in other conditions such as pregnancy, carcinoma, syphilb, rheumatism 
and acute infections. The test is therefore of little or no value m diagnosis, but it 
affords v'aluable indications of the degree of activity, and may assist in determining 
the form of treatment. A normal semmentation rate unfortunately docs not neces- 
sarily mean that the tuberculous is quiescent. As in radiology it is often the 

scriid records that are most valuable. 
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It has also been used as a guide to prognosis, since it is affirmed that arrest should 
not be considered as firmly establish^ until the sedimentation rate has returned to 
normal. This may not occur until some time after the usually accepted clinical 
symptoms and signs of activity have disappeared. 

The Tuberculin Tests. — 1. Cutaneous {the Pirguet reaction). — Scanfiwtions are 
made on the skm of the forearm through a drop of Koch’s old tuber^lini human 
or bovine, and through a drop of saline as a control. A positive reaction is sho_«n 
by the formation of a slightly raised, reddened papule at the site of the scanfication 
through one or other varieties of mberculin, whereas the control is not affectea- 
Unfortunately, except in the first 2 years of life, this affords no indication of active 
disease, but only reveals the presence of prewous infection with resulting tuberculin 
sensitiveness. A positive reaction is therefore given by the majority of adults. 

2. Mantoux's intradermal test. — An injection of OT ml. of a 1 m 10,000 diluuon 
of old tuberculin (Q 01 mg.) is given intradcrmally. If no reaction occurs, the injec- 
tion is repeated m a with 0*1 ml. of 1 in 1,000 dilution (0*1 mg.). If 
negative 0-1 ml. of 1 in 100 dilution may be used. A positive reaction is shovm by 
a red areola with some cedema of at least 5 mm. in mean diameter after 2 or ^ d^®* 

A modification of this test consists in the use of Punfied Protein DenvaUve 
This is supplied in tablets of two strengths, which must be dissolved in a buffered 
solution immediately before use. The advantage of this preparation is its constao 
potency. 

3. VoUmePs patch test. — A strip of adhesive plaster is applied over the stemUDi' 
previously cleaned vnth ether. To this strip are attached three small square b* 
filter paper, the central one is a control of untreated paper, the other two have been 
saturated with undJuted old tuberculin and allowed to dry. The plaster is 

in 48 hours and 12 or 24 hours later a positive reaction is shown by redness, infutra* 
tion and sometimes by papules or vesicles. . 

4. Tubercultn jelly patch test. — The jelly, which contains 95 per cent, old WMr* 
culm, is squeexed out from a tube on to the skin between the shoulder Wades, 

has been cleaned with acetone. It b covered before drying with Elastoplast, 
b removed 48 hours later. A posmve reaction is shown by erythema with sugW 
vcsiculation. This lest is more accurate than the VoUmer test and gives as high 
percentage of positives as docs the Mantoux test- 

Coursc. — The course pursued by pulmonary tuberculosa is variable depending 
upon the type of the disease. In acute miliary tuberculosis before the use of strepW- 
mydn, death could occur within a few days or weeks of the onset of symptoms, lb 
acute Caseous tuberculosis death often follows in a few months. In chronic fibre* 
caseous tuberculosis the disease may be completely arrested or relapse at interv^* » 
in other instances it progresses steadily in spite of all treatment to a fatal temunatioo. 
2n Hbrcid tuberculosis the disease may heootue compfecriy arrested ce 
gently for many years. 

Classification.— That suggested by the Joint Tuberculosb Council has been 
adopted by the British Minbtry of Health. 

Patients suffering from any form of tuberculosis should be divided into : Class A" 
cases in which tubercle baalh haie never been discovered in any exudate, excrcm^*» 
discharge or tissue (T.B. minus). Class cases in which tubercle baalh have been 
found at any time in any exudate, excrement, discharge or tissue (T.B. plus). 

The extent of the pulmonary lesion u best described by radiological zones a* 
follows : The upper xone— that area above a straight line running through the 
borders of the antenor ends of the second nbs. The middle zone— that area boundctl 
by the above line and one running through the lower borders of the antenor end ot 
the fourth nbs. The lower zone— the remainder of the lung below the middle zoac- 
Rcspiralorv cases m boUi Classes A and D should be further sub-dividcd in 
groups os follows; Croup 1— Cases with slight consutuu'onal disturbance, if 
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deletenous effect Imolvement of the gcmto-unnary system mcreases the seventy 
of the disease, espeaally if the kidneys or bladder are affected If the epididymis 
alone is involved the prognosis is not matenally affected, as tlie lesion can be dealt 
with surgically, although the administration of a general anesthetic may cause spread 
of the pulmonary disease For this reason when operations are urgently needed on 
these patients, gas and oxygen, basal anaesthetics, local or spinal anesthesia should 
be insisted on 

The rate of sedimentation of the erythrocytes (see p 1023) has proved to be a 
valuable aid to prognosis A persistently rapid rate is unfavourable 

Treatment — Prophylactic — The prophylaxis of tuberculosis mvolves a con- 
sideration of pubhc health questions dealing with the punty of the mdk supply, the 
inspection of meat, sanitation and housing, the early diagnosis of tuberculosis, the 
examination of contacts and the segregation of “ open ” cases Inoculation with 
BCG vaccme (attenuated Iivmg bovine baalli) is bemg used mcrcasmgly m Great 
Bntam for protective vaccmation of children and especially of contacts It is now 
generally advised for Mantoux negative reactors on hospital staffs All these ques 
tions are considered m the general article on Tuberculosis Mass radiography, usmg 
miniature films, has been used for investigatmg the incidence of unsuspected tuber- 
culosis in certam groups of the population, such as factory workers, and men m the 
forces The average findings in this senes shows that in about 0 5 per cent of those 
cxammed shadows suggestive of tuberculosis are found although the mcidence of 
active disease is considerably lower If Aese cases can be adequately treated it should 
tend to check the spread of infection 

The treatment of Mantoux negauve reactors working m sanatoria or hospitals 
has recently received attention The Joint Tuberculosis Council advises that they 
should be weighed and have their blood sedimentation estimated monthly and their 
Mantoux reacuon tested at least every 3 months, preferably every month When the 
reaction becomes positive they should be examined ramologically and clinically 
According to the degree of the signs and the radiological appearances they may either 
be allowed to work part time and rest m bed when off duty, or taken off duty till it 
is clear that no progressive lesions are developmg Those showmg defimte symptoms 
must be treated as cases of active disease 

Curative — ^This vanes with the type and stage of the disease In all acute or 
fcbnlc cases treatment should be commenced at home or m a nursing home or hospital, 
where the patient can be under careful observation in bed The vanous forms of 
treatment which may be considered are — (1) sanatorium treatment, (2) home or 
msticutionaf treatment, (3) dietetic treatment and personal hygiene, (4) climatic 
treatment (5) graduated rest, exerase and bbour, (6) medicmal treatment, (7) 
specific measures , (8) operative treatment , (9) symptomatic treatment 

1 SANATORIUM Treatment — ^This constitutes the best mode of treatment for 
early and for certam types of chrome disease , but is totally unsuited for acute febnie 
or very activ e cases The advantages obtained are (a) the patient learns the most 
suitable mode of life, and the methods employed to check the spread of the disease , 
(6) the housing is speaally designed and the climatic conditions are good , (c) the 
dictarv IS abundant and adapted to the patient s needs , (d) there is constant skilled 
medical s ipervision, and the daily routine is adapted to the actual phj^ical condition 
of the patient 

On amval a ncAvcomer is kept m bed for a few dajs m order that his resting tem- 
perature may be observed and the necessary exam i na tions earned out. If there is 
pjTCXia, rest in bed must be enforced until the temperature falls to normal If the 
temperature rises above 99“ F when the patient is up, return to bed is usually 
necessary The routine of sanatonum treatment vanes m different institutions, the 
most important divergence being whether or not a sj-stem of * graduated exerase ”is 
cmp!o)ed In nearly all an hou^s recumbent rest is enforced before lunch and dinner 
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After 3 months’ stay it is usually possible to decide whether tlic patient is re- 
sponding to treatment, and, if so, it ^ould, if possible, be prolonged for at least 
ano^er 3 months, or until the sputum is free from tubercle bacilli 

2 Home and Institutional Treatment — Treatment at home, m nursing homes 

or m special hospitals, is essential m early cases with fever, and m cases in which it 
IS necessary to establish the diagnosis Home treatment is also usually necessary on 
return from sarutonum or climatic treatment, if arrest is incomplete An endeavour 
should always be made to carry out the pnnaples inculcatea at the sanatonum, 
and the patient should be under regular medical supervision Advanced cases are 
best looked after m special institutions . 

3 DiEirric Treatment and Personal Hygiene — It is desirable to graduate the 
diet m each case so that the patient is restored to the previous maximum weight, 
but, in order to accomplish this, the food should be slowly increased and all ideas of 
enforced overfeeding discountenanced A total calonc value of 3000 to 3500 is 
usually ample , but, if the patient is performing heavy work, as much as 4000 may 
be necessary Meat, fish, eggs and fats are usually well tolerated It is not often 
necessary to give large quantities of milk when the patient is on a full dietary 

In aU cases m which there is expectoration the patient should be clean shaven 
Great care must be taken in the dtsp^al of sputum to ensure that it does not become 
dry, and that flies do not have access to it All patients who are up should cariy 
speaal sputum flasks, while those who are m bed should have sputum cups suitably 
covered and containing disinfectant. The sputum should be burnt, or, if this is 
impossible, it should be empued into the water closet after disinfection with carbolic 
acid oc other simple or cheap disinfectant 

Smoking is best avoided in cases of active disease or laryngeal tuberculosis, ind 
m DO instance should inhaling be allowed Sun bathing and injudicious uncontrolled 
sun exposure are dangerous and often activate quiescent lesions Patients should be 
strongly warned of this danger 

4 Climatic Treatment — Clunate is not now considered to be so important as 
It used to be Broadly speaking, braang areas with cool dry air, porous soil and 
moderate height promote a feeling of well being, stimulate the appetite and the mmd 
and are more favourable than damp, low lying “ relaxing ” sites Countnes with a 
high mean temperature and high humidity are unsuitable for tuberculous patients 
Witli proper treatment patients are just as likely to recover m the sanalonum tn their 
home area as by travelling far afield There is no special virtue in Switzerland except 
that the mountains are an agreeable background to prolonged bed rest and the air 
and atmosphere are crisper and dcaner than in this country In any case early treat- 
ment and control are best earned out m this country Patients with diminished vital 
capacity due to fibrosis or emphysema should not be sent to sanatona at over 2 000 It- 

5 Graduated IIest and Bxerciss . — Rest ;s sn essential preliminary part of the 
treatment of active tuberculosis Even apyrexial pauents benefit from several weeks 
of bed rest Pyrcxial cases must be kept in bed until the temperature has remained 
normal for several weeks It is an advantage to allow patients up for toilet purposes, 
but acute cases with a high initial temperature may require penods of absolute rest 
when no movement or activity on the part of the patient is allowed Rest treatment 
should be controlled by careful temperature observations Rectal temperatures ot 
5 minute mouth readings must be used and even minor variations should be regarded 
as significant 

1 he patient is allowed to get up by degrees starting with 1 hour daily, mcreasmg 
to 6 or 8 hours. If sull apyrexial the patient is allowed ivalking exercise of 1 or 2 
miles daily The system of “ graduated exercise ” which Paterson instituted at the 
Fnmlcy Sanatorium caused a revolution m sanatorium treatment in that it mtrodui^ 
a progressive occupational therapy into the previously otiose and stcnle stagnation 
of sanatorium life Paterson had the theory that muscular exercise liberated tuber- 
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culous toxins and that if the exercise was carefully |raduated a condition of increasing 
immunity through the use of autogenous tuberculm would ame. However, even if 
the theory has no certain foundation and excess effort is to be avoided, progressive 
occupational therapy is essential. . j • , 

6. Medicinal Treatment. — ^There has been a long senes of drugs used in me 
treatment of tubetculoMS, One no longet nsed width had a long and an ex- 

tensive optimistic literature was sanocrysm. It took over 10 years before it fell into 
virtual disuse because tu. natural course of pulmonary tuberculosis is so uncertain 
that it takes a great many years and a great many cases before one can conclude any- 
thing from studying the results of treatment. 

Streptomycin starts with the very great advantage that it is known to cure many 
cases of two diseases previously incurable : miliary tuberculosis and tuberculous 
meningitis. In pulmonary tuberculosis it is thought to be most effective where there 
is fresh infiltration and less so or ineffective in chronic fibrocaseous tuberculosis. ^ 
Streptomycin is usually given in doses of 1 g. daily* It may be given continu- 
ously over a period of 2 or 3 months at a time, but it is more usual to give two to four 
courses of injections each lasting 2 or 3 weeks with an interval of about 2 weeks 
between each course. The object of the interval is to diminish the likelihood of toxic 
reaction. One of these is giddiness due to labyrinthine damage, ^^other is nerve 
deafness which sometimes muon's the prolonged dosage given in miliary tuberculosis 
or tuberculous meningitis. A less common toxic reaction is an urtican^ or ery^e- 
matous rash with or without pyrexia. The effectiveness of streptomycin is limited 
by the tendency for drug resistance to develop. The organisms rarely become re- 
sistant before a minimum period of 14 days but the number of resistant strains 
rapidly rises in proportion until after about 3 months it is maximal unless me^ures 
are taken to prevent it. It has been found that the simultaneous administration of 
other drugs, such as sodium aminosalicylate (PJ1.S.) or isoniazid, d im i ni shes or delays 
the appearance of strains resistant to streptomycin or to themselves. 

Streptomycin in combination with one or other of the above drugs is given gener- 
ally in cases of miliary tuberculosis or tuberculous meningitis. It is usuaUy given in 
acute caseous pneumonia or broncho-pneumonia. 

Fhystdans differ as to its use in other forms of the disease. Many oppose its use In 
fibrocaseous disease because it is not very effective, because the patient may spread 
streptomycin resistant disease and because, if the patient subsequently requires surgery, 
it would probably not be possible to get a maximal effect in the prevention of Jotm 
spread of infection during surgical intervention. On the other hand, it may serve 
to prevent or limit the local spread of broncho-pneumonia which bring tlie patient’s 
life progressively to an end. Some use it in tuberculous pleural effusion or in 
minimal tuberculous lesions in an attempt to arrest the disease in its mdpient stage. 
They discount the possibihty of losing the eventual protective effect of streptomycin 
by the hope that they will have rendered improbable the necessity of surgical inter- 
vention. Many use it in early Infiltration vvitii the same object. It is rarely given in 
primary tuberculosis, although it is probably wise to give it in very young children, 
or in the so-called progressive primary in which a massive primary lesion slips 
directly into a post-primary stage with incidental danger of miliary spread. It is 
generally used to prevent spread during resection or thoracoplasty. 

It appears^ to be effective in tlie treatment of tuberculous laryngitis, tuberculosis 
of the bronchi, ulcers of the tongue and possibly of the intestines. 

The permanent place of streptomycm in therapy Will take many years to deter- 
mine. Sodium aminosalicylate has a bacteriostatic effect in vitro but is not apparently 
bactericidal. It has been used by itself in treatment and good results have been 
claimed. Probably its only important nse is in combination with streptomycin to 
delay the development of resistant strains of tubercle bacilli. The dosage recom- 
mended is 3 to 4 g. four times a day, making a total daily dosage of 14 to 18 g. Larger 
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doses have been used but they often produce gastnc disturbances \\hich may necw 
sitate the abandonment of the treatment , and the doses given above are usually the 
largest that can be tolerated by the majonty of patients Small initial doses the 
routme administration of the dnig with meals often limit the gastro intestinal disturb 
ances The drug may produce erythematous rashes with pyrexia in a small percentage 
of cases 

Isomazid (isonicoCmic acid hydraztde) is also used in the treatment of pulmonary 
tuberculosis, the usual dose bemg 100 mg m the mommg and 50 mg in the evening , 
but it may be increased to a total of 200 mg per day m divided doses It is marten 
cidal trt iiiro and good results are obtained m treatment with this substance combined 
with streptomycm Resistance to isomazid develops rapidly but appears to 
when It is combined with strcptomyan and there seems to be some probability that 
it delays the development of streptomycm resistance as effectively as does sodium 
ammosalicylate Its status m the treatment of pulmonary tuberculosis cannot be 
finally estimated at the present moment 

The sulphones and woseimcarbazooes are of doubtful value, and liable to produM 
mcthsEmogfobinserma and ana;rma m the first instance, and jaundice and possible 
liver damage in the second 

7 Collapse Therapy — ^Thia form of treatment has the object of relaxing me 
affected lung and allowinc it to contract towards the hilum In this way it provide 
rest, allows cavities to coUapse and therefore heal and probably prevents the spread 
of tuberculous disease in the collapsed luog and prevents the formation of cavities 
The following methods of collapse therapy are available — artifiaal pneumothorax, 
phremc paralysis, pneumopentoneum, extra pleural pneumothorax and thoracoplasty 
(o) Arltjmal pneumothorax -^Tbis treatment is the oldest method of collapse 
therapy, dating from Forhmni of Pavia m 1898 In suitable cases it is still the most 
effective method of coUapse therapy 

If old and dense pleural adhesions are present it is unpracticable If there w 
much emphysema oc carduc embarrassment it involves nsk It is also of value m 
certain cases of repeated severe hemoptysis Tuberculous laryngitis or ententis are 
not contraindicauons, providing that other conditions are suitable Sterile air u 
introduced into the pleural cavity, and the lung allowed to coUapse The method 
of induction of artificial pneumothorax is as foUows A preliminary subcutaneous 
uiiection of gr J of papaveretum (Omnopon) u given half an hour before the start 
The patient lies on the sound side with the head low and supported on a pillow A 
second pillow IS placed under the chest to expand the mtercostal spaces The skin 
and the tissues down to the pleura arc an^tbctised with 2 per cent procaine h>dro 
chlonde solution after the application of iodine The site usually chosen is m the 
sixth intercostal space in the nud axillary region The pneumothorax apparatus is 
carefully tested to make sure that it is ui working order A speaal pneumothorax 
needle is attached to the machine by a rubber tube which is pinched to show that 
the manometer oscillations are free and the needle is then pushed through the inter' 
costal space unul the pleural cavity is reached The apparatus is then adjusted so 
that the intrapleural pressure can be observed No air should be introduced untu 
the manometer shows a normal negative pressure range with mspirauon, of 3 to lu 
or more enu of water This is the test of entry into the pleural space, and when 
IS established 200 to 300 c cm of stenie air may be allowed to enter the pleural caviQ^ 
The final pressures are then recorded and the needle is withdrawn A refill is 
next day and another after 2 more days, the quantities of air mtroduced being deter 
mined by the final pressures, which should be kept slightly negative Subsequent 
refills arc gradually spaced out to a week, then 10 days and later to 2, 3 and 4 weeks 
mtervals The usual custom now is to maintam the collapse for 3 years or longer 
If the condition of the patient is satisfactory, rc expansion may then be peroutted 
cauuously It should be remembered that after expansion pleural adhesion ahno^* 
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invariably occurs and the treatment by artificial pneumothorax cannot be repeated. 
In some cases of bilateral disease, which is active but not very extensive in either 
lung, a cautious use of bilateral artifidal pneumothorax has proved practicable and 
helpful, but \ ery great care is necessary in adjusting the pressures. 

There are certain dangers in the procedure. These are now rare, and they can 
usually be prevented by careful attention to the technique. Death has occurred from 
air embolism when the needle has accidentally been put into a blood vessel in the 
lung. It is for this reason that air should never be flowed to flow unless there is 
a clear negative swing of the manometer showung that the needle is in the pleural 
cavity. If the lung is adherent to the chest-wall, o\ving to pleural adhesions, or if 
the needle is pushed in too far, it may be inserted into Ae lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below the zero line instead 
of entirely below it. Under these circumstances, no air should be allowed to enter. 
The nee^e may be inserted mto a blood vessel. In this case the manometer pressure 
will rise above zero, and blood may appear in the glass section inserted in the rubber 
tube leading from the manometer to needle. The needle should be withdrawn 
immediately, lest rur should enter tlie vessel. 

If the pleura is found to be adherent at the site of the first puncture, another 
attempt may be made elsewhere, e.g. just below the inferior angle of tlie scapula. 
This spot may be selected for the initial puncture in left-sided cases where tlicre is 
marked cardiac displacement. In cases in which localised band or cord adhesions 
prevent adequate collapse, it is often possible to cut them by electrocautery or dia- 
thermy through an operating thoracoscope, thus ensuring completely effective collapse. 
This IS c^led internal pneumolysis. Provided that the lung is sufficiently relaxed to 
permit closure of cavities the persistence of adhesions does not necessarily make the 
treatment ineffective. 

Over-coUapse may lead to atelectasis of a lobe probably due to bronchial obstruc- 
tion. It is not uncommon after adhesion section. Its persistence is a serious complica- 
tion as it may lead to pleural effusion, empyema or bronchiectasis but often the lung 
re-expands as the excess air is absorbed. Pleural effusions sometimes occur during 
treatment. Small amounts of fluid in the costophrenic gutter occur at some time in 
the majority of cases. Large effusions sometunes occur requiring aspiration. They 
do not necessarily prevent continuation of treatment but are often followed by pro- 
gressive obliteration of the pleural cavity and occasionally they become purulent. 

Other rare complications are pressure pneumothorax following injury to the 
lung during induction or refill and very rarely secondary infection of the pleural cavity. 

(6) Phreitic paralysis . — Crushing of the phrenic nerve results in a paraijrsis lasting 
from 8 to 18 months. The paralysed diaphragm is elevated at rest and rises during 
inspiration. The degree of collapse varies very much but occasionally very satisfactory 
lung relaxation occurs. It is rarely used as the only treatment but is usually combined 
nowadays witli pneumoperitoneum. 

The indications are the same as those for pneumothorax and it is used where 
pneumothorax has failed or is being postponed for some reason. Phrenic crush 
should not be used if thoracoplasty is likely to be necessary as the operation cannot 
be performed until the diaphragm Teco\ers its mobility. Occasionally phrenic crush 
is followed by permanent paraljsis. 

(c) Fncumopcriloneum . — Air introduced into the peritoneal cavity raises the dia- 
phragm and produces partial collapse of the bases of the lungs. As in an artificial 
pneumothorax, the injections of air must be repeated at inten'als to compensate for 
absorption. In order to achieve the best results, the diaphragm on tlic afected side 
should bo paralj-sed by crushing or evulsion of the phrenic nerve. In a favourable 
case, a pneumoperitoneum will raise the diaphragm by several inches, and this, 
together with the abolition of the diaphrag^tic movement, relaxes and rests the 
lower part of the lung. The operation w indicated in cases of cavitating tuberculous 
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lesions in the lower lobe when an aruBdal pneumothorax has failed. It is 
laily successful m the treatment of cavities in the apex of the Jouer lobe (dorsal 
segment). Care is necessary in the technique to avoid the risk of air embolism. 
This treatment is used where pneumothorax has failed or as a prelude to 
thorax treatment when the aaivity of the tuberculous disease in the lung has subsided 
sufficiently to make pleural effusion less likely to follow artificial pneumothorax. It 
is less effective than pneumothorax treatment but quite effective in some cases. 

((^ Extra-pleural pneumothorax.^Thh treatment was the logical developm^t oi 
pneumothorax treatment when it was impossible to collapse the lung by orthodox 
pneumothorax treatment on account of adhesions. Collapse is obtained by separaung 
the pleura and the underlying lung from the chest-w all inside the endothoracic 
and then by maintaining the separation by putting air in the space thus formed, it 
fell out of use because of the frequency of scaindary infection and spread of disease 
to the cxtra-pleural space. The development of antibiotics has led to some re\iv 
of the operation. . . . 

(e) Thoracoplasty . — This operation was originally used in cases where artinciai 
pneumothorax had been attempted and failed because of adhesions or because caw- 
ties remained patent in the partially collapsed lungs. It is, however, often used M a 
primary form of collapse. It is particubrly used to collapse apicaJ cavities. The 
operation involves division of a variable number of nbs sometimes combined with 
apicolysis to allow the lung to collapse by mobilisation of the chest*wall. It is a senous 
operation but good results are obuined. The more radical thoracoplasties are not 
so often done nowadays and resection is replaang many thoracoplasties. 

(/) Alf the surgical measures previously desenbed are designed^ to 

put the diseased lung In a^ favourable state for natural healing to occur. Resection 
aims at eradicating the lesion itself. It is a less mutilating operation than thoraco- 
plasty and more effective than thoracoplasty m dealing with cavities of the low^ 
lobe. It U being incrcasingW used to remove apical cavities, tuberculomata 
tuberculous bronchiectasis. Only time can show whether too optimistic a ^ 
taken of its value by some enthusiasts. Its use is limited by the multiplicity of tuber- 
culous lesions. Resection may very well replace many forms of collapse therapy 
but Its least debatable value at present is m putting a full stop to disease already 
arrested by other methods. No form of surgical treatment is a substitute for general 
treatment. 

8. Symptomatic Treatment.— When cough is ineffective it may be relieved by 
a sedative lozenge or Hnctus containing diamorphinc or codeine, or by the welj' 
known hquonce lozenge. If there js difficulty in bringing up the sputum, a simp*® 
salme mixture is of value, such as sodxi bicarb, gr. 10, sodu chlond. gr. 3, sp. cbloron 
nun. 10, and aq, anethi dest. ad fl. oz. 1. 

Nigbi sweats. — Free ventilation is the key to prevention. The windows should 
be widely open. The clothing and bedclothes should be as light as consistent with 
warmth. Feather or rubber mattresses should be avoided. In very severe cases a 
rush or thin cork mattress has been recommended. 

Fever . — Rest m bed up to the extent of " absolute rest ’* is the best means of 
lowenng the temperature. 

Hamoptysu.~1n cases in which the sputum is only streaked no special treatment 
is required. Moderate hsemoptysb with expectoration of 3 or 4 oz. of blood require 
more active measures. The patient should be put to bed and as there is usually 
anxiety, given a sedative, either chloral hydrate or morphine gr. i. In profose or 
persistent hemoptysis, the patient should be confined strictly to bed, and if ‘t ** 
known from which side the bleeding has occurred, he should be on the affected side 
to prevent the blood from being aspirated mto the sound lung. 

He should have one or two pillows and should not be kept too immobile as the 
blood may cause colbpse of one or more lobes unless it is coughed up. Ha:mopt>'S** 
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is rarely fatal except in advanced cases, but causes alarm out of proportion to the 
danger. Reassurances and sedatives help to allay fear, but sedatives should be adapted 
to arcumstances and not oerdone. If the bleeding is severe and continual, drip 
transfusion should be given. 

Artificial pneumothorax has been used to stop haemorrhage when the affected 
side is known, although it is rarely needed and indeed it is probably seldom that it 
could be performed. It has, however, been successfully employed on several occasions 
w’hen all other measures had failed, 

Congo red and other blood coagulants are of no value. 

Gastro-intestinal symptotns. — ^Anorexia or dyspepsia are usually due to toxamia, 
and improve with resL Sometimes the milk diet, mereased fat, cod-liver oil and so 
forth which these patients are often given are the cause of the dyspepsia. Alkalis 
are often helpful. Patients should be advised not to swallow their sputum and told 
why tliey should not, as othemdse they often ignore this advice. 

If diarrheea de\elop3, a low residue diet with a high vitamin content should be 
given. Diarrheea usually occurs in terminal cases, and tincture of opium will help 
to relieve it. 

Insomnia is often a troublesome symptom, and every endeavour should be made 
to obtain a good night’s rest by administration of mild hypnotics, and by relieving 
distressing cough and pain. 

The treatment of the complications of pulmonary tuberculosis is described under 
their respective headings. The rehabilitation of patients discharged from sanatoria 
is an important subject, to which considerable attention is being devoted, and involves 
a consideration of the advisability of establishing training centres or industrial colonies 
for consumptives. These are proving of very great value. 
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As a result of mass radiography, the significance of minimal lesions requires 
especial study. There are vanous definitions of what constitutes a minimal lesion, 
but the exact definition is not important. 

These are usually small nodular discrete lesions found in the upper part of either 
lung usually below die first or second or third ribs : there may be one or more than 
one; they do not give rise to any physical signs and their presence can only be 
detected by racfiological examination, ^ese are post-primary lesions and are not 
sccoinpani^ by glssdulsr eaiargeraenf. Under observation these shacfoivs may 
rarely recede and disappear or may become denser as they are replaced by fibrous 
tissue or calcification. They may, on the other hand, eventually cavitate or there 
may appear in the adjacent lung small areas of infiltration vvith progressive disease. 
These latter charges may occur months or more often years after their first detection. 

Observation has now shown tliat at least 30 per cent develop into progressive 
disease and die proportion may really be higher. At the present dme, pa^y owing 
to shortage of hospital and sanatorium accommodation in many clinics, patients show- 
ing these radiological shadows are merely kept under observation without treatment, 
only recemng treatment when progressive disease has occurred. It is probable that 
most cases of progressive tuberculosis with sputum would at some ume previous 
have shown diesc minimal lesions. These lesions should alwaj’s, therefore, be treated 
seriously as they present a golden opportunity for treatment at an early stage. If 
successfully treated, progressive tuberculosis might become rare and the inadence 
of tuberculosis diminish. 

It has already been stated diat some of these lesions become calcified and give 
no further trouble, but dierc is at the present time no method of determining which 
lesions wall remam static and which will progress. Patients showing tliesc lesions 
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should be put to bed. Five-minute or rectal temperatures should be carefully charted 
and the sputum, if any, should be examined ; if there is no sputum, laryngeal 
or gastric washings should be examined and cultivated, although at this stage tubwcle 
bacilli are rarely found. Observation of the temperature chart will often show minor 
yet important deviations from the normal, even in patients who have no symptoim. 
A raised sedimentation rate should be accepted as evidence of activity, but the sedi- 
mentation rate is rarely rabed and a normal sedimentation rate does not exclude a 
progressive lesion. If all these observations arc negative it may be considered sale 
to discharge the patient and keep him under observation. A wiser wurse, however, 
is probably to give these cases courses of streptomycin and isoniazid.^ Whether 
progressive disease can be prevented by this treatment it is not yet possible to say, 
but certainly it does not always prevent spread of the disease. Artifidal pneumo- 
thorax does appear to prevent spread and cavitation, and should be induced m young 
patients or patients who show definite evidence of activity as shown by pyrexia, a 
positii e sputum or radiological change in the lesion. In the United States of Amcnca 
these lesions are often excised, and incidentally it has been shown that they represent 
a localised broncho-pneumonia. Resection may well become the treatment of choice, 
but the difficulty of adopting drastic measures of treatment or even of admitting the 
patients for observation and assessment b that the patient has no symptoms vrbsteyer- 
The name “ minimal lesion ” is not a happy one, as it suggests an insignificant lesion, 
but once it is generally realised that these shadows, like the cloud no bigger than a 
man’s hand, may be the presages of storms to come, they will receive the serious treat- 
ment which they deserve and the whole picture of pulmonary tuberculosis may be 
altered in our own time. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion^ exists 
m regard to their nomenclatures, and at the present time it is difficult to give accurate 
accounts of them. The pulmonary mycoses have one feature m common, in that 
they produce chronic pulmonary lesions pracucally indisiuiguishable clinically fro® 
those of the chronic forms of puJmona^ tuberculosis. 

Among the varieties of mycotic infection at present separated clinically may be 
menuoned— Actinomycosis ; Sporolnchosis (see p. 196) ; Aspergdlosls ; Torulosis 
(see p. 197); North and South Amencan B^toroycosis (see pp. 198, 199); 
Coccidjoidosis (see p. 200) ; and Histoplasmosis (see Appendix t). 

PULMONARY ACTINOMYCOSIS 

iEtiology.— The general chatartera of the streptothrix group of organisms are 
described m the section on Actinomycosis (sec p. 193). A large proportion of cases 
show the first lesions m the bead and neck regions, but primary pulmonary cases 
occur, and are probably more frequent than is generally recognised. 

Pathology — In the primary pulmonary cases the distribution of the lesions » 
at first very similar to that of tuberculosis, and the disease may extend in an identical 
manner. In the forms due to spread from other organs su^ as the liver, the base 
of the lung may be first involved, while in cases extending down from the neck the 
path of the infecUon is apparent. 

Owing to the tendency of the lesions to spread by contiguity subcutaneous 
abscesses may form and simulate canes of the nbs. Pleural adhesion is the rule, 
but occasionally empyema results. When a subcutaneous abscess ruptures or 
opened, the charactenstie “ sulphur granules ” may be found, although this w no* 
invariable. The skin around the smusea which result is often puckered in a some- 
what charactensUc fashion. 
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Symptoms. — These are in general identical with those of the chronic forms of 
pulmonary tuberculosis, such as cough, expectoration, which may be offensive, 
djspncea, fever and night sweats. 

Complications and Sequels. — ^These are usually due to the other locahsaOons 
of the organism ; but, in addition, empyema and bronchiectasis may be mentioned. 

Diagnosis. — This can only be established by the discovery and identification 
of the organism in the sputum and the disdiarge. The characteristic “ sulphur 
grains ” are not invariably present, and may escape notice unless looked for care- 
fully. In any obscure case of pulmonary disease in which tubercle bacilli we not 
found after repeated search, the possibility of actinomycosis should be considered, 
and direct films should be specially examined. 

Course. — ^This is progressive, and may lead to asthenia, emaciation and death. 

Prognosis. — This is serious, although some cases respond well to treatment. 

Treatment.— (See p. 196). Surgi<^ treatment of local abscesses or of empyema 
may be required. PemcilUn is often effective in doses of 1 million units daily for 
several we^. Large doses of potassium iodide are traditional. 

PULMONARY ASPERGILLOSIS 

Etiology.— Infection of the bronchi and lungs sometimes occurs by Aspergillus 
fumigatus, more rarely by A- nidulans. The disease has been most frequently observed 
in France. It occurs among pigeon breeders and hair sorters and combers. The 
former acquire the disease from die process of artificial feeding, from transferring 
grains in me mouth to the beak of the bird ; the latter from the use of rye flour in 
cleaning the hair. Millers and farm labourers have also been the subjects of the disease. 

Pathology. — ^The fimgus induces nodular formations in the lung tissue some- 
what resembling aggregated tubercles. Bronchitis, patchy lobular consolidation and 
fibrosis result. Emphysema, bronchiectasis and cavity formation may follow. A 
secondary aspergillosis may occur in chronic cases of bronchitis or lung disease, but 
is of little clinical importance. 

Symptoms. — Primary aspergillo}>is produces symptoms similar to those of bron- 
chitis, broncho-pneumonia or pulmonary tuberculosis, according to the localisation 
and degree of the lesions. The sputum may be blood-stained, or definite hiemoptysis 
may occur. There is generally wasting wiUi irregular fever. 

Diagnosis. — ^The condition has to be differentiated from pulmonary tuberculosis, 
and from other varieties of pneuraonomycosis. It may be suspected when repeated 
examinations of purulent sputum do not show tubercle haollu It is, however, a 
rare disease and even if the fungi are found they may be secondary invaders or con- 
taminants. 

Course. — ^Acuie broncho-pneumonic forms may be fatal in a few weeks or 
months. The chronic lesions may extend to years, and arrest with fibrosis is not 
uncommon. 

Treatment. — ^This consists in avoiding further infection, and giving large doses 
of potassium iodide. Open-air measures and general tonic treatment are also to be 
recommended. All AspergUli are completely resistant to penicillin. 

farmer’s lung (seep. 1015) 

OTHER MYCOTIC INFECTIONS 

Fungi of the genera Blastomyces {Oiditan, Coccidloides) and Sporotriclium are well 
known to produce cutaneous affections rimuiiting chronic g umm atous or tuberculous 
lesions. Tiiey may also give rise to pulmonary disease producing sjTnptoms like 
those of tuberculosis. 
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Castellani has descnbcd vanous broncho pulmonary conditions due to species 
of the genus Montlta {Candida) including the “ tea tasters’ cough ” and “ tea factory 
cough*' Another fungus, Mucor mucedo^ has been found in the sputum, and is 
regarded as pathogenic to man 1 1 

All these moulds produce bronchitic symptoms and mild infections, while more 
severe forms simulate pulmonary tuberculosis The diagnosis in each case depends 
upon the recognition of the fungus, and the treatment recommended is large doses 
of potassium iodide 

PULMONARY HISTOPLASMOSIS 
This 13 described m the article on Histoplasmosis (see Appendix t) 


TOXOPLASMOSIS 

This IS described in the article on Toxoplasmosis (see Appendix v) 


SYPHILIS OF THE LUNGS 

Etiology — Clinically recognisable pulmonary syphilis is a rarity , but syphilitic 
lesions occur m the lungs in both the congenital and acquired forms of the dis^c 
Pathology —Even post mortem it is often difficult to establish the syphilitic 
nature of the pulmonary lesions found in cases of syphilis, owing to the fact that they 
tend to the formation of scars presenting no characteristic features 

Congemtal nphtlu —The essential changes are— (1) Round celled infiltration 
with eventual fibrosis, surting round the bronchi and spreading to the inter 
framework, (2) penartentis of the smaller artenes and (3) desquamauon and oc 
ccncration of the cpiihchum of the alveoli and bronchi Gummata may be present, 
but arc rare Spirochastcs can be demonstrated in the lesions by LevadiU s methotL 
The microscopic appearances compnse the ' white pneumonia ” of Virchow, and 
an interstitial pneumonia which is commoner, although both condiuons are fw 
qucnlly associated White pneumonia is found m premature or still born mfanB. 
and m those dying soon after birth The condition may be widespread or localised 
The affected areas arc firm, consolidated, smooth and grcyuh white in colour There 
arc no inlcrstitial changes, and the consolidation is due to the ffiling of the aivcoh 
with desquamated, degenerating roithehal cells 

In the commoner inicrsuual form the luog is finner, harder and darker grey m 
colour, and the connective Ussuc is mainly involved To this condition the terra 
** pancrcatisation of the lung ' has been applied by Rogers 

Acquired i^philu — Syphilmc lesions of the bronchi have already been described 
in the section on diseases of the bronchi Gummata may occur m or around the iDtra 
pulmonary bronchi or m the lung tissue They may be single or muluple, and 
m size from that of miliary granules to a hen's egg They arc said to be more common 
in the deeper parts of the lung near the roots and m the lower lobe They undcip^ 
cliangcs similar to those occurring m gummau elsewhere, but tend more to fibrosis 
and conimcuon than to softemng Owing to iheae secondary chajiges, the following 
condiUons may result broncho pneumonic processes widespread fibrosis and con 
traction wiUi pleural adhesion, bronchiectasis and occasionally*^ excavaUon 

Symptoms —Small gummau ma> be latent and gne nse to no symptoms of 
signs \V hen fibrosis occurs they arc simJar to those of pulmonary fibrosis from oihcf 
causes It is generally recopmed that in tare cases a destructive process occu«/ 
formerly called * syphilitic phthisis *% and almost exactly similar m its climcal mam 
fcsutions to those oi caseous or fibro-cascous tuberculosis. 

CompUcalloos and Scquclx.— Syphiliuc lesions m the larynx, trachea of 
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bronchi may complicate the course. Bronchiectasis has already been mentioned, 
and tuberculosis may occur as a complication. 

Diagnosis.— This is often difficult and sometimes inconclusive. Obscure pul- 
monary signs in a syphilitic subject should arouse suspicion. The Wassermann 
reaction should be determined, and other indications of syphilis looked for in all 
fibrosing and destructive lung conditions when no tubercle bacilli are found in the 
sputum. These cases have never been common in modem memory and are becoming 
rarer. Other syphilitic lesions such as aortic regurgitation are usually present. The 
difficulty of diagnosis is increased by the assoaation of syphilis and tuberculosis 
mentioned above. 

Course and Prognosis. — ^Where the lesions are localised and can be recognised 
early, the course is favourable if anti-syphilitic treatment is applied. Where fibrotic 
changes occur, leading to bronchiectasis, the course is less favourable, and in the 
destructive form it is serious. An inter-current tuberculous infection increases the 
gravity of pulmonary syphilis. 

Treatment. — ^When a diagnosis of pulmonary syphilis has been established, 
vigorous anti-syphilitic treatment should be earned out. Its beneficial effect is un- 
doubtedly promoted by open-air treatment. In cases where tuberculosis coexists 
with syphihs, anti-syphilitic treatment is strongly recommended, especially by French 
ph>’slcians. 

NEW-GROWTHS IN THE LUNGS 

Both benign and malignant tumours may occur in the lungs, the latter being the 
more common. 

Etiology. — Malignant tumours occur more frequently in the male sex in the 
ratio of 5 to I ; carcinoma is rare before the age of 40. The lung is now the commonest 
site of cancer in the male. Some of the apparent increase is due to more accurate 
diagnosis but there is probably a genuine increase. It has been observed that cancer 
of me lung is most commonly found in smokers, and Doll and Hill have produced 
suggestive figures showing that heavy dgarette smokers have a much greater incidence 
than non-smokers. Further studies are necessary to determine the importance of 
cigarettes as an tetlological factor. 

Pathology. — Benign tumours found in the lungs usually arise in the bronchial 
mucous glands or m the bronchi. They include adenoma, fibroma, lipoma and 
chondroma (see p. 972). 

Malignant tumours may be primary or secondary. The primary growths are 
carcinoma or sarcoma. It is probable Uiat all varieties of bronchial carcinoma arise 
in tile basal cells of the bronchial mucous membrane. Certain types are described, 
the squamous-celled carcinoma, the adeno- or columnar-cellcd carcinoma and the 
oat-ceiled tumour. The squamous-celled carcinomata form a clearly differentiated 
group, in which may be included columnar-celled growths with duct and acinar 
formation; the remainder are sometimes known as undifferentiated tumours, con- 
sisting of more primitive types of cells. These types, however, may be combined 
so that any one particular carcinoma may vary histologic^ly in different areas. Sar- 
coma is extremely rare and most tumours thus desenbed prior to 1928 were in fact 
anaplastic carcinomata. Metastatic carcinoma may arise from primary tumours in 
breast, stomach, intestines, liver, pancreas, prostate or kidney and metastatic sarcoma 
most often, results from tumours of bone. Chorion-epithelioma also give rise to 
secondary deposits in the lungs. 

Primary malignant tumours arc usually unilateral; but secondary growths arc 
often multiple. Dissemination in the lungs may occur by spread through the bronchi 
or vessels, and a condition of miliary carcinomatosis is at times produced. The 
pleura is often affected by direct extenrion. Infiltration of, or pressure upon, the 
mediastinal structures frequently occurs. 
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Symptoms -Simple tumours ““P* 
as a mlefonly produce symptoms Mhen ^ cause obstrucuon of a bronco 
on mediastinal stmctures (see pp 972, lim) consist of malaise uito 

The early symptoms of malignant growtlM are sligh^ an extensile 

perhaps, cough and expectoraUon I^ur, "^en " idil“ ™ ^ 

and the 


rno= P-Vdispn^-akdloSofM^^^^^^^^^^ 


;ruroVtogrs;s“rseg:tadu^ 

Liy be found in 60 per cent of cases by Dudgeon s wet . i^„„elu, medi 

no defimte physical signs until the P'f““ffX bSge locaUy, owing 

astmum or deep thoracic veins or nen^ The chest-wall i^ b g 
to the presence of a growth near the autfac^ or it eSg through 

13 obstructed An actual subcutaneous swelbng caused by the mmour ero B 

the chest wall may be visible Enlarged ve^ often mn aOT» “ “ Jj, Vocal 

or other arm may be sivoUen or oedematous if there is mediastinal obsmcu 
fremitus is often unaffected, but is mcreased when the growth “ tt^rainodctate 
and dmnnished if pleural effusion has occurred. The percussion “““ °T/,j^bs is 
sized tumour la unpaired and may be extremely duU, more often tnc of 

due to collapse of the lung The breath sounds vary with the size and ^ 
the growth, and with the displamment or pressure effects producet 1 “ f 
w eak, or loud and stndorous The stndor is usually unilateral Adventmom 
depend upon the presence of compheauons such as bronchitis home “ B 
fever often occurs The supra clavicular and axillary glands are not intr^ , ijo 
ei^ged, and evidence of mahgnant disease may be present m other paiw 
body such as the abdomen. . _ pan 

One speaal vancty of apical caremoma la the supenor pulmonary ^uucal 

coast tumour, which gives nse to a somewhat charactensuc or fore 

picture The chief symptoms are pam m the shoulder, inner side of the a^ ^ 
arm together with weakness and wasting of the small muscles of the banc f 
of the cervicd sympathetic on the same side develops There is usually * 
dullness at the extreme apex. Radiological mvesUgation reveak a sb^ly 
apical shadow with destruction of the posterior part of the first three nbs ana 
tunes localised vertebral erosion Pancoast suggested that these tumours may 
from remnants of the fifth branchial cleft. 

Complications and Sequelae — Bronchitis is nearly always present ^ q- 
degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema, gangr^. 
ty^, pleural effusion, abscess and empyema arc sometimes observed. The en^ 

13 frequently bloodstamed In cases of primary malignant disease of the i 6 
secondly deposits may occur m other parts of the body such as glands, brain, s p 
renals, heart and bones Cardiac arrhythrma, such as auricular fibrillation, 
result from direct mvasion of the pcncardium or myocardium- rehich 

Caremoma of the lung may be accompamed by neurological syndromes 
arc not due to secondary deposits, and which may cause symptoms before „j, 
anoma. Four types of neuropathy are recognised subacute cerebellar 
sensory neuropathy, polyneuntis and motor neuropathy The clmical manifesta 
are not alwaj-s dear cut and there may be evidence of multiple lesions m the jjy 
s>-stem The charactensuc picture of subacute cerebellar degenerauon is of a rap ^ 
progressne ataxia and djsarthna, diplopu, euphona and dementia are 
and there may be pyramidal and sensory changes In sensory neuropathy 
senune sNmptoms arc pam and pancsthesis m the limbs, and ataxia, there is P“ 
nhe^ sensory impairment and ataxia, absent tendon reflexes and only sbgbt 
weakness In polyneuntis there are motor and sensory changes In motor nemv- 


MaligMHt c* 
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pathy tliere is a progressive atrophic paresis predominantly affecting the limb girdles ; 
bulbar p:Usy, diplopia and ptosis may occur ; the tendon jerks are diminished or 
absent; there are often subjective sensory manifestations such as pain, cramps or 
parffisthesUe, but objective sensory changes arc rare. 

Diagnosis. — ^This is difficult in early cases, and not easy in some advanced ones. 
It not infrequently happens that mctastases, especially in bnun or bone, afford ffie 
earliest marnfestations to be recognised. Difficulties may arise in connection with 
pulmonary tuberculosis, fibrosis and gumma of lung, aneurysm, pericardial and 
pleural effusion and enlargement of the mediastinal glands due to Hodgldn’s disease 
or tuberculosis. The whole body should be searched for evidence of malignant 
disease elsevihere. The sputum should be e-vnmin ed repeatedly for tubercle bacilli 
and for cellular elements, and a radiographic examination made of the chest. Local- 
ised pulmonary collapse thus demonstrated may be a very early indication. By the 
stereoscopic method excellent evidence of pulmonary neoplasms is often obtainable. 
Lipiodol injection and radiographic examination or tomography may demonstrate 
the obstruction of a bronchus by the growth which often presents a tapering or “ rat 
tail ” appearance. Bronchoswpy is essential in the diagnosis of bronchial carcinoma. 
Temper^ artificial pneumothorax may be helpful in diagnosis, particularly in 
differentiating simple tumours in the periphery of the lung, growths m the medias- 
tinum and in the <ffiest-wall. 

The Pancoast tumour may give rise to special difficulty. It has to be differ- 
entiated from syringomyelia, cervical rib, apical pulmonary tuberculosis and secondary 
sarcoma. 

Course. — This is progressive, the patient gradually losing strength and dying 
from cachexia or some Intercurrent affection. 

Prognosis.—Apart from those cases in which early recognition may In suitable 
conditions render lobectomy or pneumonectomy, with removal of the growth, possible, 
this is hopeless, death occurring in a few weel^, or being delayed for 2 or 3 years. 
The possibility of a successful pneumonectomy Is more favourable with differentiated 
than vviffi undifferentiated tj'pes of growth. In the latter the growth tends to be more 
infiltrating and the glands are more likely to be involved. 

Treatment, — Benign tumours are often capable of complete removal with gratify- 
ing success. 

In malignant growths lobectomy or dissection pneumonectomy with complete 
removal of the growth is only practicable for cases recognised early in vvhidi there 
are no secondary deposits. 

Radiotherapy may be useful by diminishing local pressure and relieving symptoms, 
but cure by this method is rare. 

^Usi ess rough should be checked by sedative lozenges or a linctus. Dyspneea 
due to j-Ieural effusion may be relieved by tapping with or without air replacement ; 
but the fiuid often reaccumulates rapidly. Pam should be relieved by analgesic drugs, 
and in the later stages those containing opium or its alkaloids may be required. 


TROPICAL DISEASES OF THE LUNG 

Paragonimiasis or Distomatosis. — Paragonimiasis is a disease contracted in parts 
of Korea, Japan, Formosa or China by bathing in, or drinking, infected water, or 
eating raw crabs or crayfish. The symptoms of cough, hajmoptysis and pleurisy are 
caused by the invasion of the lung by flukes. 

Pulmonary Schistosomiasis. — ^This disease is found in North and South Africa 
and particularly in Egypt, It also occurs in South America and the West Indies. 
It is caused by the invasion of the lung by the ova of S. hatnatobium or S. mansoni. 
The ova form “ tubercles ” and there is an obliterating endarteritis of the arterioles. 
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These eventually cause pulmonary hypertension, angiomata and pulmonary artery 

dilatation. ...»•• ii,. 

Pulmonary Amcebiasu . — Invasion of the lung by Entamceba htstolyttca is usually oy 
direct spread from a hepatic abscess although primary amcebic abscesses, p^umabiy 
embolic, have been described. Invasion is usually acwmpanied by eOTSion or 
empyema. The sputum coughed up from the abscess is described as being li^c 
anchovy paste and this is an apt description, although similar sputum sometimes 
occurs m pulmonary abscess not of ammbic origin. ^ . . 

Amojbiasis is a disease of world-wide distribution. It is not strictly a tropical 
disease but it only assumes serious proportions where sanitation is defective or humao 
excrement is used in agriculture. ^ , , 

Emetine is usually effective in this condition combined with penicillin or otne 
antibiotics. 


CYSTIC DISEASE OF THE LUNG 

Etiology. — Cysts may be congenital or aa}uircd. . , . . 

(i) Congenital lyttf arc lined with respiratory epithelium and have a wall in wbicn 
elements of the bronchial wall are present. They do not always possess any obvious 
connection with a patent bronchus and are often associated witn congeni^ abopr- 
malities of the heart or skeleton or with cystic disease in other organs. The foUov'''i'g 
varieffes are described: (<j) The solitary cyst. This may occasionally be inflatco 
to balloon-like size and be mistaken for a pneumothorax. (6) Multiple cysts giving 
rise to either a soap bubble or honeycomb appearance of a lobe or lobes. 

usually contain air but may contain clear mucinous 6uid or they may become full oi 
pus If they arc scconibnly infected. 

(ii) Acquired Cystic Duease.— Some doubt has been expressed as to whether efstic 
bronwiectasis is an acquired condition or represents infection of a congenital QiStic 
condition of the lung. It is, however, probable that cystic bronchiectasis is the result 
of bronchiectasis acquired in early me. Cystic bronchiectasis has a characteristic 
multilocular radiological appearance usually in a lower lobe. Operative removal is 
advisable to prevent complicauons, although this type of bronchiectasis often has a 
relatively benign course. In staphylococcal pneumonia, thin-walled abscesses or 
cjsts often appear and usually disappear by rcabsorpiion. Occasionally the cj'stf 
remain and may give rise to no symptoms, ahbough they are sometimes assoaatcU 
with bronchiectasis. They arc probably caused by local alveolar distension due to 
the chcck-vahe action of a partly occluded bronchus. The "ring" 8had-«« 
tuberculosis zit of a similar nature, and cysts and cavities similar in characi occa- 
sionally occur in asthmatics. 

Symptoms.— These vary with the variety of c}8t present. The Urge ballooa 
cyst, met with in infants or young children, may result in severe respiratory 
cardiac distress. In such cases there is cyanosis, dyspncea and displacement of p® 
traclica, mediastinum and heart to the opposite side of the chest. The percussion 
note over the cyst is h)per-resonam and the breath-sounds are absent. Sohtaty 
often give rue to no sj-mptoms and arc only discovered on routine radiographic csaiU' 
ination. When infected the clinical features may resemble those of lung abscess of 
brondiiectasis. With multiple medium-sized or small cysts no symptoms osuaiy 
appear unul infccuon occurs, though baaimpij-su may occur early. When infected, 
loxxmic sj-mptoms develop, such as loss of weight, irregular fever, cough and cxy<^‘ 
tortuon which a sometimes offensive. Qubbing of the fingers may then soon £>« 
noud. On examinauon scattered areas of slight dullness, and weak air entry v>ith * 
few persistent riles may be detected. 

Course, Complications and Sequelae.— The onset of complications 
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leads to the development of symptoms which call for investigation. Thus spon- 
taneous pneumothorax may result Horn rupture of a cyst. In other cases suppuration 
occurs in the cyst uith the formation of Jung abscess, bronchiectasis or empyema. 
Cerebral abscess may be a late seaueU 

Diagnosis. — ^This is suggested by radiography and by lipiodol exammauons and 
possibly tomography. U space in the cyst is free from fluid the radiographic 
appearances must be differentiated from those of pneumothorax, an emphysematous 
bulla, a thin-walled tuberculous cavity or, in some cases, a diaphragmatic hernia. 
If the cyst contains fluid, further investigations are required to exclude the presence 
of such conditions as lung abscess, encysted pleural effusion or empyema, hydatid 
cyst, dermoid cyst or a blood cysU A definite diagnosis can sometimes only be 
made after operation by microscopical examination of a portion of the cyst. 

Prognosis. — ^This varies with the type of cyst present, the development of com- 
plications, and the treatment adopted. In many cases the jjrognosis is good, apart 
from rupture or infection. In the large balloon cyst there is risk of sudden death 
during an attack of distension. 

Treatment. — ^The large balloon cysts which are causing respiratory and cardiac 
embarrassment call for immediate treatment by the insertion of a needle. Subse- 
quently the only hope of recovery lies in pneumonectomy. 

When the cysts are infected, treatment by postural drainage should first be 
adopted. Failure usually follows attempts at surgical drainage or collapse opera- 
tions. If the cysts are unilateral and infected, the only hope of cure lies in radical 
removal of the portion of lung involved, either by segmental resection, lobectomy or 
pneumonectomy; and so in bilateral cases It necessanly follows that no radical cure 
IS possible. 


SARCOIDOSIS OF THE LUNG 

Sarcoidosis is really a generalised disease, but it occurs often enough in the lungs 
to merit a separate description. 

There are t^Yo main pulmonary forms. One in which the glands are predominantly 
involved and one in which there is generalised pulmonary infiltration. There is, 
however, no hard-and-fast division between the two conditions. The enlarged hilar 
glands are the commonest form and have been found to be common as a result of 
mass radiography. They usually cause no symptoms at all but they may be associated 
with other lesions in the bones, the eyes or the skin. Sometimes the discovery is 
made as the result of a Aest radiograph suggested by the appearance of erythema 
nodosum. The differential diagnosis is from the adenitis of primary tuberculosis, 
lymphosarcoma and Hodgkin’s disease, and other conditions causing mediastinal 
glandular enlargement. 

The glands of sarcoidosis are usually discrete from each other, well demarcated 
and bilateral. They may persist for months but their disappearance can often be 
measured in weeks. The Mantoux test is usually negative. The generalised pul- 
monary form sometimes follows the glandular form but if it always does, the glandular 
enlargement stage is often missed. The infiltration has the radiological appearance 
of miliary tuberculosis, pneumocoiuosis or carcinomatosis. The nodules may be as 
small as the nodules of miliary tuberculosb but arc sometimes larger and coarser. 
The hilar glands are often enlaced but not necessarily so. The commonest physical 
signs are similar to those of miliary tuberculosb, namely, generalised crepitations or 
fine riles. 

Symptoms. — ^There are often no symptoms at all in either form, and the absence 
of symptoms is often stnkingly at variance wth the extensive radiological findings. 
Shortness of breath and slight cough are sometimes complained of. 
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Course.-The enlarged Mar ghnds ^ 

Sometimes the glands remain Msibly enlarccd after ^ ^jje passage of 

f;“aS XUary type of lesion may XP“„Vfflro^ remai m 

Srs'Lvell?: £“cl;bfd-^'^T^S^doS‘t«= IS ofmn no pad.olo.=^ 
evidence at post mortem of any sarcoid changes as sarcoidosis. 

Cavitanon has occasionally been observed “ cavitanon probably 

Naturally such an event suggest a diagnosis “f g of sarcoido® 

occurs occasionally without tuherculoM that sarco.do:.A 

eventually develop pulmonary - *>?' '^T'pXmocon.osis which o 

IS a form of tuberculosis any more ttan is, for eiampie, pnc „ benign. , 
Xn complicated by tuberculosis The course <>' f to e^ta of 

Diagnosis —This is almost enurely radiological and thcretore p ^ 

mterpretanon Occasionally the presence of enlarged f f „ majontf 
esisKnce of other sarcoid lesion confirms the presenpove diagnosis 

of cases the Mantnui test IS negative StreptomJ’®' 

Treatment.— Most cases recover duimg or m spite of ^ bs« 

may be worth trying Calciferol m large doses is sometimes P'™ “ „^„ed 

rcmvereddurmgcitherofthesetreatments ^rucotrophm and cortisro 

to pmduce symptomatic relief with or without streptomyon but are not 
necessary 
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I of the 


Hydatid cysts may develop m the lung m pauents infected by the ova e 

Txitu cchiitacocal , . , becomes mfe«tl 


asua uninowtcui .... j t.iA.sEvmM imeci'-' 

effiuology —Man is ihc mtemcdi^ host of this parasite, and bSorj 

directly or mdtrecUy from the dog The modes of infection and ine lue J 
the parasite arc elsewhere considered (p 324) Males are more often affert . ^ 
condmon is commoner amongst agncultural labourers, espcoally ^ongsi » J^oa 
and dog handlers In Great Britain it is occasionaUy found m Wales it “ ^oa, 
in the more pnmimc rural distncts of the continent and espeaaliy m 
Australia, Neiv Zealand and the Middle East. e fi to 16 3 

Pathology. — Hydatid cysts have been described m the lungs m irom s 
per cent, of cases of hydaud disease m different parts of the world Tbc . gjgh 
IS more often the site of the disease than the left, and the cyst is usually 
It may occur m the upper parts of the lung It is generally suppo^d Uui 
of the lung IS usually secondary to the hicr, the ova rcachmg the lung of 

duphragm, but the occurrence of pnma^ lung hydatid suggests jurg 

the embryo gainmg access to the general blood stream, and thus reacbmg .„p»e 
by the pulmonary artery There is, as a rule, a single cyst m the lung, ‘ as * 
or multilocular cysts arc occasionally observed The cyst may be<»me as 
encket ball, but usually ruptures before it reaches this size. It has the , jj^ood 
as hydatid cysts of other organs, with ectocyst and cndocyst. It may develop 
capsules and daughter cysts, but is often stcnlc in this situauon cveoW' 

The rcacuvc changes in the lungs arc at first imtauvc and congestive, but ^ _je 
ally some fibroid changes occur, produang a more or less definite fibroin ^ 
around the ectocyst. Fbc overlying pleura may become mflamed, 
adherent when the cv-st grows near the surface. Rupture may occur into * “‘‘1 -ul 
mlo the pleura, pencaidium or peritoneum, or occasionally into the , 5i-i* 

monary van. Rarely the contents of a small cyst may become mspiswieoi 
produang spontaneous cure. 
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Symptoms. — Until the cyst becomes large enough to cause irritation, there may 
be no symptoms, but sooner or later cough and expectoration develop. The latter 
is generally mucoid, and frequently bloodstained. Dyspnosa becomes apparent and 
pain results if the pleura is involved. The signs may be : duninished vocal fremitus, 
localised dullness and weak or absent breath-sounds and voice-sounds over a limited 
area, generally in the lower lobe. A few rales may be audible round the dull area. 
Oc cas ion al ly wi^ a large cyst there may be some bulging on the affected side, and 
" hydatid fremitus ” has been described. The heart may be displaced in rare cases. 
Radiographic examination generally shows a suggestive rounded shadow with very 
little diange in the surrounding lung, except in chronic cases where some fibrosis 
may be observed. 

Some degree of eosinophilia is common but not invariable. When rupture into 
a broncius occurs, there is usually sudden copious expectoration of watery fluid con- 
taining booklets. Daughter cysts and parts of the eclocyst may be coughed up and 
lead to dyspnoea and even suffocation from laryngeal obstruction. 

After rupture, spontaneous cure may result if the ectocyst is expectorated. More 
commonly tne cavity becomes infected, and the symptoms and signs become those of 
chronic abscess (see pp. 324, 1002). Rupture into the pleural cavity produces great 
pain, dyspnosa, cyanosis and sho^, shmlar to the condition induced by pneumo- 
thorax. Rupture into the pericardium or into a vein is usually quickly fatal. When 
rupture occurs into a serous cavity, urticaria and severe toxic symptoms sometimes 
develop. 

Diagnosis. — ^The clinical features of pulmonary hydatid may be suggestive of 
pulmonary tubercxilosis, pleural effusion or new-growth. Diagnosis may be difficult 
before rupture occurs ; after this the discovery of hydatid hoollets or pieces of cyst- 
wril may establish tiie diagnosis. In suspiaous cases the radiographic findings may 
be of great assistance, and confirmatory evidence may be obtained from cytologicd 
and serological examination. The former frequently shows eosinophilia, and the 
latter gives complement deviation when a suitable antigen, such as extract of hydatid 
cyst-wall, is used. A precipitin reaction may also be obtained with the fluid from 
another cyst. The Casoni intradermal test with the appropriate antigen has estab- 
lished Itself as having special diagnostic value. 

Course. — ^Thb is generally progressive, though occasionally spontaneous cure 
occurs either before or after rupture. More commonly the cyst causes increasmg 
pressure or irritative symptoms, and eventually rupture or suppuration produces 
acute manifestations. 

Prognosis. — The prognosis is serious owing to the risks of rupture and suppura- 
tion. Spontaneous cure is rare, but can occur. After rupture into a bronchus, 
recovery may ensue, but more commonly abscess formation results. Rupture into a 
serous cavity is frequently fatal. Early surgical treatment either before or after 
rupture improves the outlook. 

Treatment. — Aspiration of the cyst, either exploratory or therapeutic, is to be 
avoided. If the cyst can be diagnosed or localised before rupture, &e lung should 
be exposed by thoracotomy, the pleura stitched together and the cyst inched, the 
endoc^t removed and the cavity drained. Suppuration of a pulmonary hydatid 
must be treated as a pulmonary abscess. Remov^ of a lobe containing a single cyst 
may be the operation of choice. 


THE PNEUMONIAS 

The ideal classification of the pneumonias would be on xtiological one and the 
old morbid anatomical distinction between lobar pneumonia, on Uie one hand, and 
lobular or broncho-pneumonb, on the other, would be even less important than it 
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has already been made by modern therapy 

which Ignores ngid morbid anatomical divisions and divides pneumoui 

mam groups tnown, and 

(1) The acute speafic poaumo”'”? ^ „ be calltd 

(2) The aspiration pneumonias which include most of what u 

broncho pneumonias ^ ^ 

By using the term “ aspiraUon pneumonia” he wished to !?^^erc has 

flammatory changes u ere due to the aspirauonof ^^"^V^nAdio-pneumomas 

been a breakdown m normal defensive mechanisms Most of the bron , has 

follow atelectasis produced by aspiration and the itm ’ _i-iKhed term 

ffitiological significance It is unlikely, however, to replace the \v - . -hial i^« 
broncho pneumonia, which suggests very well pneumonia i.-y and the 

tion No exact classification can be made without certainty ^“tiut -^gg^sary, ^ 
disuncuon between vanous anatomical traes is often impossible fast 

they merge into each other In the descnptions which follow, n -ngunioW^ 
classification has been attempted, but the anatomical division into loo p ^agnostic 
and broncho pneumonias will be referred to smee it has sometim 
significance 


LOBAR PNEUMONIA 

This term has become almost synonymous with pneumococcal 
this condiuon will be desenbed first, although, as will appear, other p 
assume approximately lobar form 

PNEUMOCOCCAL PNEUMONIA _ 

Tt IS COIUI®®^ 

iEtiology ’■’Pndispomg cames — Pneumoma may occur at any age « •f 
in children up to the sixth year, the mcidence being about equal m the ^ ^ 

It IS commonest between the ages of 15 and 40, when there is a preponflc 
the male sex of 2 or 3 to I It is also a frequent terminal malady in 
sexes It may be doubted whether race has much influence, although in 
and in the Rand mines and throughout Afnca the incidence and roort^ity ^ 
the black races are both high Pneumoma is met with all over the world 
country its seasonal inadcnce is well marked, it is uncommon in the 
autumn, and is most prevalent from November to March Although j jjut 
IS, as a rule, endemic and sporadic in its inadence, it is generally 
localised epidemics occur Urban conditions, dcfccUve sanitauon, not 

and msuflicicnt >cntilauon all conduce to the incidence of pneumonia. 
uncommon to obtain a history of several previous attacks Although me ^gg 
often atucks those m normal robust health, there can be no doubt that “®^'“t, 5 t£S, 
condiUons and diseases predispose to it, among them being chronic nephritis, dw 
o\cr-fauguc, exposure and alcoholic excess ^joo- 

Exaling causes — The exciting cause in most cases is the presence of the pD 
coccus (Sir pneumonuz) It may be the only pathogenic organism found m o'® j,. 
lesions and m the sputum, but not infrequently others, such as streptococci, 
lococa or II injluenza arc also present. i.,fCt 

Tht pneumococcus —The pathogematy of the pneumococcus has been the 
of an interesting study by Cole, Dochez, Avery and Gillespie and more re^ 
by Georgina Cooper and her co-workers Ongmally three types were 
'lypes I, II, in, which logetlicr account for more than 50 per cent- of uccfl 
The remainder w ere included in a group referred to as Group IV This has now 
separated into 29 oUicr types, making 32 in all, by means of serological reaction** 
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The American observers have shown that 40 per cent, of contacts with cases of 
pneumonia due to types I and II may harbour the corresponding organism for an 
average of 23 days, and that they may develop pneumonia from it. They have further 
demonstrated tlwt a ranvalescent patient may carry patliogenic pneumococci in his 
mouth for as long as 90 days from the onset of the disease. They have also found 
pathogenic pneumococci in the dust of rooms in which patients suffering from pneu- 
monia have been nursed. The significance of this work is obvious. It confirms the 
view that pneumonia is an infectious disease, capable of being spread by carriers, 
by the convalescent patient, and by the dust of rooms. 

Mthough the pneumococcus is the specific exciting cause, its activities are often 
determined by some other factor, such as cliill, exposure, over-exertion or injury. 
The presumption is that these conditions lower the general resistance of the individual, 
and thus impair the defensive mechanisms. Post-operative pneumonia may be a 
further instance of this, but doubtless some supposed cases are in reality due to 
lobar collapse. 

Pathology. — ^The pneumococcus is found in the pulmonary lesions and else- 
where when complications occur. In some patients it is found in the blood. These 
are referred to as bacteriffimic cases and are usually more severe and often associated 
wtli complications. Experimental investigations on animals indicate that the avenue 
of infection to the lungs is by way of the trachea and bronchi, the blood infection 
being secondary to the pulmonary lesion. Four stages are commonly described in 
the process by which the lung becomes consolidated and returns to normal, namely, 
engorgement, red hepatisation, grey hepatbation and resolution. 

In the stage of engorgement the affected part of the lung is slightly enlarged, deep 
red in colour and heavier than normal, although it still crepitates and floats in water. 
The pleura over it may be Injected and lustreless and may even show early fibrinous 
exudate. On section, the hypersmia is obvious and there may be some cedema. 
On squeezing, frothy, bloodstained fluid exudes. Microscopically, the engorgement 
of the capillaries, and the swelling and partial desquamation of the alveolar epi^elium 
arc the chief changes to be noted. In the stage of red hepatisation the affected area 
becomes completely consolidated, the general aspect on section being remotely similar 
to liver, hence the name hepatisation. The pleura is now notably mflamed and may 
be obscured by yellow fibrinous exudate. The hepatised area of lung is larger and 
much heavier tlian normal and bears the impress of tlic ribs upon it. On section, 
it is seen to be red in colour, solid and completely airless. It does not crepitate and 
it sinks in \rater. The lung tissue is found to be more friable than normal. On 
scraping the cut surface, which has a granular appearance, a reddish fluid is collected, 
containing small fibrinous plugs, which are practically alveolar casts. Microscopically, 
the alveoh are occupied by a coagulated exudate rich m fibrin and red blood corpuscles, 
with scanty leucocytes and a few larger cells derived from the alveolar epithelium. 
In the stage of grey hepaUsation the lung tissue, although still solid, airless and non- 
crepitant, IS greyish in colour, softer in consistence and stdl more friable. The surface 
of the section is less granular, and on scraping, a pale-yellowish, almost purulent 
fluid is obtained. Microscopic^y, the blood vessels are foimd to be relatively empty, 
the alveoh are now incompletely filled, the fibnn and red corpuscles have largely 
disappeared, and the alveoli are occupied by leucocytes and desquamated alveolar 
cells. _ In the stage of resolution, the exudate becomes more liquid and its cellular 
constituents undergo fatty degeneration. The liquefied exudate is laigely absorbed, 
although expectoration may possibly assist in its removal. The lung returns to its 
normal spongy state and the alveolar epithdium is replaced. Some pleural thickening 
or adhesion may, however, result. In very severe and fatal cases, the stage of resolu- 
tion may be replaced by one of purulent infiltration, in which the lung becomes paler, 
softer and in places almost dilBuent. The scrapings arc practically purulent. 

Mthough these four stages are described, it should be remembered that they are 
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not sharply defined from one another, and that they ody a^cSi 

ances in a continuous process Consequently, alth^ghth JO P jecogau- 

area of lung may be chaiartenstic of “y “= ° morl ofSn affected than 

able, espeaaUy in cases of a spreadmg type The base is more o unaffn®} 

other parts, and the right side more than the left, in the ratio ^ 3 m d 1 
parts of the lung may show some catarrhal bronclum, or Mme “S j proceed 
hypcraimia or edema Pleurisy is an integral part of the affe^on b endocarditB 
to serous or purulent effusion Pencarditis and less ftoquen y amte^^^ 
may be found m fatal cases Pneuraococral meningitis, and the 

ociisionally observed The liver and kidneys imy ^how cloudy sneiimB,jy „ 
spleen is often slightly enlarged and soft Jaundire may be obsertCQ, P 
right sided cases The right side of the heart may *>=/ogorg^cd ^ 

“ Symptoms —The followmg description is based on the symp ration 
procress of a patient untreated with anubiotic therapy Inere vw 6 , 

in both c\en before antibiotic therapy, but this has very much ^ butiti* 

the course of the disease The exact meubauon penod w not yet esum^ 
short, being probably from I or 2 days up to a week -^he ®“„-,^lsions tak® 

with chill, shivering or ngor m the majority of cases In chiiaren co 
the place of ngors Vomiting at the onset is not infrequent, occurring 
^ird of the cases Less commonly the onset is insidious, or is precca ^ jyje a 
and catarrhal symptoms yThe temperature rises with the ngor, and, pjia 

short, dry, imtatmg cough develops quickly, accompamed by a severe 
on the affected side The pam often becomes mtense, and cougnmg n»y 
pauent great distress The cough is frequently restrained as much ? __,js less 
the breathing is rapid and shallow By the second or third dw the extre®®^? 

and the cough easier and more effective^ Sputum, which at first ^ altho^S^ 

viscid, tenacious and difficult to expectorate, now becomes more abundant 
remaining visad In tjpical cases it is characteristically rusty at this - jjgyjjjo* 
mucus, altered red blood corpuscles, alveolar epithelium and large numbers the 

coca In a few instances a small but definite hemoptysis occurs Occasi 
sputum IS thinner and of “ prune juice ” type . ]zv 

Sleeplessness is often a distressmg symptom, cspcaally in the goset 

stages^^in some cases there are marked cerebral symptoms Headache at 
IS common Delin um.m frequent, particularly in the asthenic type, m ap* ^gaieo** 
and m alcoholics In the latter it may be violent and is often like 
The temperature is usually of high contmuous type throughout, reaching ^ ^ per 

and even 105* F or more on occasions Defervescence is by crisis m fare 

cent, of the cases The most common day for the crisis is the seventh A jjofnial 
before the third or after the mnth day At the crisis the temperature fa^ jjjiJ 

or subnormal m about 12 hours Tbc patient often sleeps soundly at Oo 

may sweat profusely , respiration is slower and easier and the pulse rate ^f^tfcss 
waking, a tlramatic change in the condition is usually noticeable Pained 
arc ameliorated, cough is loose and easy, and the patient feels better, although critical 
Looseness of the bowels and free diuresis arc not infrequent, constitutmg the ^ , 

csacuauons” The crisis is sorocUmes preceded by a pseudo-cnsis, '„eijcr»l 
considerable fall of temperature occurs with little or no improvement m 
condiuon A sbght post cnUcal nse of temperature of 1* or 2* F w 
seen, but, as a rule, the temperature remains subnormal for a ^ew days ^faily 
returns to normal Die pulse rate may be slow for a time Convalescence is 
rapid, although m cases which base had marked delirium, some mental 
may be present for a day or two Defervescence by lysis is more common m qj 
pauents The temperature remits and may take from 2 to 4 days to reach no 
subnormal levels 

_,Tbe physical signs vary with the stage of the disease. At first there » 
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restlessness, but soon the patient assumes a dorsal decubitus, or lies more on the 
affected side. The cheeks are flushed, often markedly so on the side of the lesion. 
The eyes are bright, but the expression is one of pain or anxiety. A crop of herpes 
on the lips is very common. The tongue is thickly coated and white, becoming dry 
and cracked in bad cases at a later stage. The skin feels dry and pungently hot. 
The aliB nasi are in acdon, and in children a puft or gnjnt accompanies eadi expira- 
tion, while the pause follows inspiration, instead of expiration. The respiration imd 
pulse-rate are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 to 1, instead of the normal 4 or 5 to 1. 

In the early stage the pulmonary signs are slight. At the most there is lessened 
movement and diminished vocal fremitus over the affected ^ea, with dubious im- 
pairment of note, weak air entry and possibly a few crepitations (indux) or pleural 
friction sounds, vocal resonance being unaltered. Of these, lessened air entry is 
probably the most common. Slight hyper-resonance of the opposite lung, with harsh 
breatliing, may lead to error in diagnosis as to the side affected. 

The signs of consolidation (hepatisation) are generally apparent on the second 
or third day, except in cases where the dis^e starts deeply (cen^ pneumonia). 
There is defoite limitation of movement on the affected side,^ which is, however, 
slightly increased in size, as can be demonstrated by inensuration. Vocal fremitus 
is markedly accentuated over the affected area, except ut massive pneumonia, and 
friction fremitus may he palpable. The note on percussion is dull, but has not the 
resistant stony character of that over an effusion. The note above or below the 
consolidated area is sometimes skodaic. The breath-sounds are tubular, and a few 
crepitations may be heard, but frequently adventitious sounds are absent. In some 
cases a friction rub is audible. Bronchophony and pe^oriloquy are usually \e^ 
marked over the consolidated area. Whispering pectoriloquy usu^y corresponds 
exactly to the area of bronchial breathing and often draws attention to it. The 
breath-sounds in other parts may be vesicular or harsh* and a few rhonchi may be 
present. The heart is usually in its normal situation, hut is sometimes slightly dis- 
placed away from the affected side. In later stages the $igns of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during Ijsis, the tubular char- 
acter of the breath-sounds disappears. Coarse moist sounds, known as redux crepita- 
tions, are heard both with inspiration and with expiration. The dullness gradually 
diminishes, and the voice-sounds return to normal. 

In basal cases, in which the diaphragmatic pleura is involved early, there may be 
pain, tenderness and abdominal rigidity simulating pentonitis, perforation or appendi- 
citis. It is rare for the spleen to be sufficiently emarged to be palpable. The blood 
shows a leucocytosis up to 20,000, occasionally up to 50,000 in young patients. A 
low W’hite count in a very ill patient is an ominous sign. Blood culture may yield 
pneumococci, although this was successful in only 30 cent, of cases at the Rocke- 
feller Institute. The urine is diminished m quantity, und there is a great reduction 
in the sodium chloride excretion until the crisis. Albumin and albumose are fre- 
quently found in small quantities in the urine during the febnie stage, and a few 
granular casts may be present. The uric add excretioU is increased to two or three 
times the normal, commendng the day before the crisis and generally falling to 
normal during the ensuing week. Tliis is probably due to disintegration of the 
exudate in the alveoli, and so forms a measure of resolution, although some authorities 
maintain that it runs parallel with leucotytosb and not with cell destruction. Pneumo- 
cocci can sometimes be obtained from the urine at the height of the disease. 

The stages of the disease are very coodderably modified by the early administra- 
tion of penicillin, and to a less extent by the use of sulphonamides. Thus, if the 
pcnidllin injections are begun on the first day of the disease, when the physical signs 
arc slight, the temperature will often fall to normal within 24 to 48 hours, with a 
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conespondmg reducUon m the pulse and 3 

“'Sdt?^e d^ittXays tuoS course, and cetMintanene 

““i?.:^;LMoaM-The tnnsohdauon ™y be 

of oiw lung This IS more common in children, the aged an 

often associated with marked cerebral aympto^ -QsohdatioD 

Creeping pneumonia {Migratory or vsat^ering there is o'* 

spreads irregularly in one or both lun^ Partial i ^j’the tempenW^® 

true crisis, and as successive portions of the lungs become invo 
exacerbates, eventually fallmg by lysis in ca^ that recover jnay suggest 

Central fnromonw —The symptonw and appwrance o/ ^nsomc 
lobar pneumoma, and yet no abnormal signs can be detected in revealed 

of these cases there may be a deep seated consoUdation, which can usuauy 
by radiography A typical cnsis may occur .11 he filled wth a 

Masuve pneumoma -The bronchi, as weU as the ^^wl dia^os.s, as tke 

fibrinous exudate. It is a rare condition and leads to difficult in d ^ 
physical signs resemble those of pl^nsy with e^ion, vocal frcmiws jjsp^ccd, or 

ished and breath sounds weak or absent The heart, however, is n P 

only slightly so . . . , *1,.,*. were {ortae^^l 

Poit operative pneumonia —It is probable that some cases that jobar 

described as post operauve pneumonia were m reahty mst^ces or 
collapse (see p 992) At times a pneumococcal pneumoma follows tne 
tion of a general ana»thetic, but it docs not present any pecuhar sfttf 

Traumatic pneumoma —The fact that an mjury to ^e chest may be l^o 
a short interval by a pneumomc process m the lungs has long been rex^ shoi'ed 
condition was called “ contusional pneumoma by Littcn m 1881 , biefflo^ 

later that the changes m the lungs m dogs following local trau^ w ere ^ ; , ^jj^re- 
rhagic, and that the lung opposite to the side injured may be j-Lrcnuateil 

coup ” In the recorded cases of traumaUc pneumoma two types can be mu 
— (f) those with harniorrhagic lesions only, and (2) those showmg hiemo 
w iih a superimposed bacterial infertion The former recover rapidly, me ^ jjuce'l 
lead to a fatal issue Both these types arc found m blast injury to the lung p 
by close proximity to explosions m air or in water r », rM 

Pneumonia in children —This often presents certain charactensuc onset 

13 rarely any sputum, the expectoration being swallowed ConvuUions ^ are 
arc common The lesion is often at the apex of the lung Cerebral symp 

frequent, and empjema or outis media often occurs as a complicaUon ofte® 

Pneumoma in the aged —This occurs frequently as a terminal msidio*^ 

leading to a rapid and comparatively painless death The onset may b 
and the phjsical signs slight- 

In pneumonia in the insane, lobar consolidation is often observed, wimo 
constitutional disturbance other than fever course 

Secondary pneumoma — Lobar pneumoma may develop during me 
certain acute specific fevers, notably entenc, typhus and plague It 
whether a true lobar pneumoma occurs m influenza, the condition to whico 
influenzal pneumonia is applied being due to coalesang lobar pneumo 
hxmorrhatne extravasauons . of 

Complications — Delajed resolution not infrequently occurs, me -boul® 

sobdauon persisung for weeks instead of da)-3 Trequent careful «aminaUom 
be made and possible errors m diagnosis considered, sucli as the „yoj;5. 

culosis or empjema Gangrene and abscess arc rare but recognised coropum 
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Dry pleurisy is an invariable accompaniment when the consolidation reaches the 
surface, and in a considerable proportion of cases slight serous effusion oca^. This 
occasionally becomes frankly purulent and an empyema results. Broncliitis is com- 
mon and may be due to a complicating seconds^ infection. Cardiac failure is a 
grave occurrence and can be recognised by increasing cyanosis, lividity and dyspncca, 
i\ith signs of enlargement of the right heart and with enfeeblement of the heart- 
sounds. Pericarditis is not very uncommon and is a serious complication. It _may be 
dry or proceed to serous or purulent effusion. Acute endocarditis, sometimes of 
infecti\e type, occurs. Abdominal complications are comparatively rare. They 
include pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually rapidly fatal. Meteorism is more com- 
mon and, although serious, is more amenable to treatment. Jaundice, due to hepatitis, 
or to hjemolj sis, is sometimes present. 

Pneumococcal meningitis supervenes in rare cases, and was invariably fatal before 
the use of sulphonamides and penlalUn. Delirium has already been referred to, 
and is especially serious when occurring m alcoholics. Periphery neuritis has been 
described, but is very uncommon. Otitis media and arthritis, proceeding sometimes 
to suppuration, occur as complications, both being commoner in children. A paro- 
titis, sometimes going on to suppuration. Is an occasional and serious complication, 
especially in old people. During convalescence, thrombosis of the veins of the legs 
may occur in rare instances. 

Sequclm of lobar pneumonia are uncommon. Perhaps the most remarkable is 
the liability to subsequent attacks, although a history of repeated attacks of “ pneu- 
monia” often suggests a diagnosis of bronchiectasis with recurrent pneumonitis. 
Some permanent pleural thickening or adhesion may occur, and after an empyema 
tlie usual sec^ucls may result. Pulmonary fibrosis (chronic interstitial pneumonia) 
is rare, cspeaaUy in comparison with its frequency after broncho-pneumonia ; this 
may lead to bronchiectasis. 

Diagnosis. — IVhen the disease is W'ell established and the history is available, 
diagnosis is, as a rule, easy. To prove the pneumococcal origin, sputum examination, 
lung puncture or blood culture is necess^. 

At the onset, cspcdally before the signs of consolidation develop, diificuldes in 
diagnosis often occur. The initial rigor or convulsion with vomiting may suggest 
scarlet fc\cr. In children, especially those with early apical pneumonia, headache, 
\omiung, convulsions, head retraction, squint and even slight Kemig’s sign may 
lead to an erroneous diagnosis of meningitis. Pain in the side and cough, the altered 
pulse respiration ratio and the presence even of slight abnormal physii^ signs in the 
chest, usually suffice in both instances to suggest Uie correct explanation. 

- Occasionally the onset of pneumonia may simulate an acute abdominal condition, 
such as appendidtis or perforation of a gastric ulcer, owing to referred abdominal 
pain, sometimes with rigidity. The diagnosis may be very mfficult, and laparotomy 
has not infrequently been carried out in error. The history, the pulse respiration 
ratio, the absence of tenderness on rectal examination and the presence of pulmonary 
signs usually enable a correct dedsion to be made. 

Influenza may start acutely and simulate pneumonia, but tlie distribution of the 
signs and the esamination of die sputum generally serve to distinguish between them. 
Typhoid fever less often gives rise to difficulty, but some cases of pneumonia pass 
quickly into a tj’phoid state, while some cases of typhoid fever develop consolidation 
in the first week. 

\Vl\cn consolidation is well established, the chief conditions to be differentiated 
Broncho-pneumonia. The slower onset, the more prolonged course, the 
bilateral patchy physical signs, and the mari^cd predominance of the bronchitic mani- 
festations^ usually suffice to differentiate this group of conditions. (2) Secondary 
pnemnonias, such as those in plague, typhoid fever, and influenza, can be diagnosed 
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only from the history, the assoaated symptoms and signs, and from the bacteriological 
examinations (3) Fnedlandcr's pncumoma » rare Its course is short, its prognosis 
grave, and it can only be recognised by bacteriological investigation (4) Massive 
collapse The diagnosis of this condition and its differentiation from pneumonia 
are discussed on p 993 (5) Acute pneumonic tuberculosis The onset imd early 

Signs may be identicil with those of pneumonia The persistence of the fever, its 
tendency to become remittent or mtenmttent and the occurrence of night sweau 
should suggest looking for tubercle baciUi in the sputum (6) Pleural effusion ana 
empyema Differentiation is generally easy, except m cases of massive pneumonia 
Investigation of the position of the cardiac impulse, and of vocal fremitus and reson- 
ance, affords the most valuable aid Grocav's triangle may also assist In some 
cases the diagnosis can only be established by the exploring needle (7) Infarction 
of the lung in cardiac disease, causing pain, «)ugh, bloodstamed expectoration mu 
dyspnosa, may simulate pneumoma. The absence of fever, the presence of the cardiac 
condition and the localised physical signs arc generally characteristic (8) Acutt 
ttdema of the lung, especially in imtral stenosis, may suggest pneumonia. Fever is 
generally absent, the sputum is typical, and the primary cause may be app^ent, 
Atj attack of paroxysmal tachycardia may give nsc to difficulty, when it leads w 
dullness and crepitations at the bases, but careful examination should establish the 
very rapid action of the heart and the evidence of venous engoi^mcnt m other parW 
Course— The course depends on the type and virulence of the infection, on the 
resistance of the patient and the method of treatment emploved Since the use oj 
sulphonarmdes and penicillin m treatment, the course is much more favourable and 
the temperature usually falls to normal or subnormal in 2 or 3 days la fatal cases, 
death commonly occurs between the fourth and tenth days, although severe castf 
may prove fatal as early as the first or second day After the tenth day a fatal result 
13 ^nerally due to complications ,, 

— LaiKif pnciisMwa a a senaas <?is« 2 se T.*w is pixifoundly 

influenced by age and by recent methods of treatment It is frequently fatal ui 
childhood, except m the first years of life After the age of 60, the mortality, imUl 
the new chemo therapeutic measures were employed, was from 60 to 80 per cent- The 
New York mvcstigauons at the Rockefeller Institute demonstrated the importance oi 
the type of pneumococcus m prognosis , thus, it was found that the mortality of cases 
With types I and 11 was about 25 to 30 per cent., of those with type III 50 per cent, 
and of other types collectively only 12 per cent. The mortality in Great Bnt^ 
before the use of sulphapyndine about the year 1938 was never as high as in the 
USA, being at the outside about 16 to 20 per cent, m groups of all ages 
the sulphonamides and penicillin the average mortality of all types has been reduced 
to about S per cent 

The previous habits and history of the patient influence prognosis considerably, 
chrome mcohoUsm doubles the nsk of a fatal issue, and the outlook is grave in pauenw 
who are the subjects of diabetes, chrome cardio vascular disease, nephntis, marked 
debility or obesity Unfavourable indications durmg the course of the disease 
profound toxaemia, a pulse rate persistently 130 or more, a blood pressure m 
metres of mercury lower than the pulse rate, and a temperature r emainin g at 105 r 
or over for seveim days Absence of the usual leucocytosis is generally of smistef 
import Dilatation of the right heart, with cyanosis progressing to hvidity, ismost grav e 

Of complications, meningitis is senous, unless it responds to treatment by sul 
phonamides or pemcillm, while septic enihscarditis is extremely grave Cases witn 
abscess or gangrene, although senous, sometimes recover, especuUy if operative 
ment is practicable The prognosis of those with pencarditis is senous, but aot 
uniformly unfavourable. Cases with bilateral empyemata show a high mortaht) 
Late delinum is a very senous indication 

Treatment. — ^Tbe pauent should lie m a narrow bed away from a wall to facihtaW 
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nursing. The room should be well ventilated, and the temperature m^ntained at 
60® to 65® F. Treatment in the open air is not advisable except in very mild weather. 
Two important factors are rest and sleep. The patient should, therefore, be dis- 
turbed as little as possible by the examination of the physician and by the attentions 
of the nurse. His position in bed should he dictated by his own preference but 
most patients prefer to be propped up on two pillow's. In severe cases where the 
patient tends to be immobile on his back, he must be turned to either side to prevent 
postural collapse. The patient usually has no appetite during the acute stage. He 
should, however, be encouraged to drink 3 or 4 pints daily of sweetened fluid flavoured 
with fruit juice. Sweetened milk suitably flavoured should be given if liked, but too 
much milk is not well tolerated. Soups with a little extra salt help to prevent salt 
depletion. As the temperature falls and appetite returns a digestible but high calorie 
diet should be encouraged. 

The irritating cough which is so painful at the outset should be checked by a 
sedative linctus, but it may be necessary to inject gr. diamorphine hydrochloride 
or gr. i morphine to reduce the pain and induce sleep in the early stage. The applica- 
tion of a kaolin poultice or Anriphlogistine is traditional and may afford some relief. 
Severe pain can be controlled by properly applied strapping. This has the theoretical 
disadvantage of diminishing movement and thus encouraging collapse, but nothing 
is more likely to prevent coughing up of sputum from the affected lung than severe 
pain. If strapping is applied it should be removed as soon as possible. 

The sulphonamide group of drugs is very effective. Sulphadimidine is probably 
the best for an adult and the treatment should be started with an initial dose of 3 g. 
followed by 1 g. 4-hourly until the temperature has been normal for 36 hours and 
then progressively diminished until the treatment stops about 5 days after the fall of 
the temperature. The sputum should be taken for cmtivation before treatment starts 
so that if there is no response to treatment the results of sensitivity will be available 
to ^ide any change in therapy. 

^^he dosage in children depends on the body-w eight, but as a rough guide an 
initial dose of O-S g. should be given to a child from 0 to 1 year witli a maintenance 
dose of I’O to 1*5 g, in the 24 hours, and from age 1 to 3, I'O and 2*0 g. to 3*0 g. as 
maintenance and so up in proportion. 

If there is any doubt about the response, or the patient is sensitive to sulphona- 
mides or is >eiy ill, it is to give penidUin instead of, or as well as, the sulphona- 
midcs. Particular care must be taken to see that these dehydrated patients ha\ e an 
adequate fluid intake and output during sulphonamide therapy. 

If there is any cyanosis the patient should be ^iven oxygen preferably in an oxygen 
tent. The B.L.Q. mask, unless carefully supervised, is often ineffective, and in any 
case the cough and sputum complicate the use of a mask. If a tent is not available 
the n^al catheter in the naso-pharynx is better than the mask in most cases. 

Digitalis is often given in small doses but is probably of no value. Injections of 
nikethamide (Coramme) are not of proved value but they are sometimes comforting 
to the patient and the doctor. Sleeplessness is a frequent and distressmg symptom. 
In the early stages gr. 10 of Dover’s powder or an injection of gr. or J morphine are 
usually effective. It is best to avoid morphine if the patient is cyanosed. Chloral 
hydrate gr. 20 and potassium bromide gr. 20 can be tried, or amylobarbltone (Sodium 
J^ytal) gr. 3 to 6. Paraldehyde min. 120, wth syrup of orange in 2 oz. of water, 
is safe, or it can be given rectally in doses of 4 to 6 drams in 6 oz. of water. 

If there is any tendency to delirium, the patient should have tepid sponging and 
be given any of the sedauves mentioned previously. They should not be left un- 
attended as they arc liable to get out of b^ and faU down stairs or out of windows. 
Tympanites, when present, is distressing and exhausting and should be treated by 
the passing of a rectal tube or by giving an enema. Pituitary extract (0’5 ml.) or 
neostigmine (1 mg.) may be tried. 
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Streptococcal pneumonia.— Thh is often lobular but may be confluent so ^ to 
appear lobar. It usually follows streptococcal infection in other parts of the jjody, 
especially the throat or the skin. It is sometimes found as a secondary invader in 
nasal infections of the respiratory tract such as influenza or measles, but it oewrs 
as a primary infection of the lung. The symptoms are often severe and the patient 
may appear more ill than in pneumococ^ pneumonia. Thin purulent enusions 
(sometimes bilateral) occur at an early stage and require aspiration. 

General treatment is as for pneumococcal pneumonias. Most streptococci 
respond readily to sulphonamide drugs or penicillin. 

Staphylococcal pneumonia. — Staphylococci arc foimd as secondary invaders^ m 
viral pneumonias but they also cause a particular type of pneumonia. Thc_ infection 
is usually blood-borne but may be bronchogenic. It may occur as a complication oi 
a septicemia or a pysemia arising from a carbuncle, perinephric abscess, mastoiditis 
or some other focal lesion, but someumea the source is not obvious. There is con- 
solidation of varying degree not often conforming to any exact lobar pattern, with a 
tendency to necrose and form thin-walled distension cavities. Several areas of the 
lungs may be successively involved. Spontaneous pneumothorax may occur through 
rupture of the thin-walled cavities but it is not always followed by empyema as mighl 
be expected, and the cavities often disappear spontaneously. After recovery the 
cavities sometimes remain as thin-walled cysts. Bronchiectasis may be a comphcatioP* 
General treatment is the same as described above, but large doses of penirinui 
and sulphonamidcs should be given. Many cases are resistant to penicillin but 
respond to the tetracyclines or emhromycin. _ , 

Friedldnder bacillui pneumonia.— 'Tim organism causes pneumonia with a _h}gh 
mortality, espedally In older patients. Prostration and cyanosis are often stnkinS 
and the most seriously ill patients have little pyrexia and often a leucopeoia.^ Death 
often occurs within 48 hours of onset. The organisms arc not sensitive to penicillin or 
the sulphonaraidesbut may be to streptomycin, chloramphenicol or chlortetracychne' 
There is a chronic form of lung infection due to this orMnism which sometimes 
follows the acute infection but may also occur insidiously. The cases are often mis- 
taken for’fibrocascous tubcr^Iosts which they resemble. 

P. pestis pneumonia. This Infection sometimes assumes a pneumonic form wh«m 
is particularly lethal and infectious. It has been described in epidemics in Manchona 
and West Africa. 

Myco. iMieTca/oJM,— Pneumonia due to this organism is described elsewhere, but 
although it is now rare in Great Britain it is occasion^y mistaken at tlie outset for 
pneumococcal pneumonia and it must be remembered as a possibility when a lobar 
pneumonia docs not quickly yield to treatment. 


PNEUMONIAS OF V.IRAL ORIGIN 
Injluertsal pneumonia. — In 1933 Smith Andreivs and Laidlaw showed that iu' 
fluenza was due to a fijtrablc virus of which two main strains labelled A and D respec- 
tively have been isolated. Influenza, a highly contagious disease, usually present* 
with fever, marked prostration, general aches, and inflammatory changes in the 
respiratory tract. Although it is often followed by marked depression, it U rarely 
faul in olhcr\\isc healthy adults but occasionally pandemics o«mr in which pneu- 
monia occurs and the disease is rapidly and frequently fatal. The pneumonia m 
these cases has been ascribed to secondary invaders amongst them Ilamophihi* 
injluenaa, streptococci, staphylococci, etc. 

Primaxy atypical pneumonia.— ^yaoaymt Virus Pneumonia.— This diagnosispro^ 
ably includes a varied group of diseases. It was recognised before the war of 191+' 
1918, but came into prominence during the recent war as a result of the large cpidcn““ 
which occurred amongst soldiers cspcaally in tiic Mediterranean theatre. 
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Pathology. — Little is known of the post-mortem findings, as the mortality rate 
is low, about 0-2 per cent. Observations which have been made indicate that there 
is an interstidal broncho-pneumonia, with assodated bronchitis, and areas of collapse 
and emphysema. The associated bronchi are filled tvith muco-pus. The inter- 
alveolar septa are infiltrated with monocytes. 

Symptoms. — ^The incubation period varies from 2 to 21 days, or longer. The 
onset is often insidious with cough, malaise and muscular pains. Coryza may be 
marked at the onset, or there may be pain in the chest with dyspncca. Some cases 
have been deteaed by routine radiographic eicamination of the lungs. Generally the 
temperature rises to 100® to 103® F. for about a week, but some cases are apyrexial. 
Cough may be very distressing, occurring in paroxysms and with severe headache. 
There is usually some mucoid sputum, at times blood-streaked, but never rusty. 
The sputum contains no predominating oiganisms, but mononuclear cells arc often 
present. The physical signs in the lungs are ratlier indefinite. One or more areas 
of slight dullness may be detected, frequently at the bases, with weak air entry, and 
showers of medium riles heard after cough at the end of inspiration. The pulse-rate 
is often lower than would be expected from the pyrexia. The white cell count is 
usually normal or there may be slight leucopenia, and the sedimentation rate of the 
red cells is increased and may remain raised for some weeks or months. The 
Wassermann reaction may be positive for a short time. Cold agglutinins (auto- 
haemoagglutinins) have been found in the blood from the second to the fourth weeks 
of the illness. Severe cases are also described with liigh irregular fever, prostration, 
a racking cough, cyanosis and dyspnoea. The temperature may remain raised for 
2 to 3 wee^. There are no typic^ radiological findings. Woolly areas of consolida- 
tion of varying size may be seen, often at the bases, resembling those seen, in chrome 
disseminated or local pneumonia. The hilar shadows arc usually enlarged, more so 
they are In early tuberculous lesions, and this may be of diagnostic importance. 

Complications and Sequelae. — ^The majority of cases are uncomplicated but 
a pleund effusion may be expected in about 9 per cent, of cases, and this may be 

E urulent. Rarely there are symptoms of encephalitis or meningism, venous throm- 
osis in the legs and polyarthritis. 

Diagnosis. — Some cases have been diagnosed as tuberculosis, especially when 
the soft shadows arc seen in the upper lobe. The prolonged febrile type with relative 
low pulse-rate and absence of leucocytosis may suggest typhoid fever. The presence 
of eosinophils in the sputum or the blood %viU help to difTerentiate LoefBer’s syndrome, 
which sometimes resembles atypical pneumonia. 

Comae. — ^Febrile Ttcwncnccs are not •uncommon iS the patient is aiiowed up 
too soon. Usually the patient is able to leave hospital in about a month from the 
onset. In some cases the radiographic shadows take 2 months or longer before they 
disappear. 

Prognosis. — ^Thb is usually very good, although recovery may occasionally be 
slow. 

Treatment. — ^The patient should be kept in bed for a few days after the tempera- 
ture has returned to normah He should not resume work until the sedimentation 
rale is normal and the radiographic findings are clear. Penicillin and the sulphona- 
midcs are useless and the sulphonamides may be harmful. Some cases respond uell 
to chlortctracyclinc or chloramphenicol. Steam inhalations usually relieve the cough. 
Severe cyanosis or dyspncca may be treated by oxygen inhalations. 

Psittacosis . — ^This disease is transmitted by birds of the parrot family as its name 
implies, but it may be transmitted by other birds such as pigeons or canaries. The 
disease is similar to atypical pneumonia but b more severe and carries a mortahty 
of up to 40 per cent. The diagnosis should be remembered where pneumonic symp- 
toms arc found in someone who b in close contact with birds kept as pets or pro- 
fessionally. 
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Chloramphenicol and chlortetracycUne are often effective 

Q fever — ^This is a rickettsial disease whidi resemoles primary atypicm pneumoiw 
from which it can only be distinguished by agglutination reactions Some of me 
epidemics of atypical pneumonia described m the Mediterranean theatre were of this 
charaaer 

PNEUMOCOCCAL LOBULAR PNEUMONIA 

Synonym — Pnmary Broncho pneumonia , 

Etiology — Pneumococcal infection m infants usually has a lobular form inste& 
of a lobar one as in older children or adults. Lobular pneumonia is reaUy a more 
correct name than broncho pneumonia m this case, smce there is no antecedent Dron- 
chial inflammation before the lobular pneumoma It occurs equally in the two 
and IS commoner in the winter and the spnng Ridiets, malnutrition and debility 
are predisposmg conditions . , 

Pathology — Widely scattered patches of consohdation arc found m one or botn 
lungs These may be small and separated by areas of collapse or emphysema Occa 
sionally they are almost confluent and at first sight appear like lobar pn^mo^ 
constituting the pseudo lobar form , but careful observation shows that the distnbu 
uon 13 lobular and that zones of incomplete consolidation or of normal lung tissue 
separate the solid areas If the process reaches the surface some degree of pleunsy 
IS present, although this is less than in lobar pneumonia. , 

Microscopically, the appearances approximate to those of the lobar form, o'® 
alveoli are found to be filled with exudate, m which leucocytes and desquamated 
cpiibcUal cells are present, together with some fibnn and red blood corpuscles Cataf 
rnal changes are present m the bronchi 

Symptoms — ^The onset is acute, with vomiting and chill or convulsion as ‘O 
lobar pneumoma, but may be more gradual Cough, cyanosis and dyspnoa develop 
rapidly There is no expectoration, since infants and young children swallow the 
sputum Cerebral symptoms simulating meningitis are common The temperature 
rises quickly to 103®, 104® F or higher, and the range is of the same character as m 
lobar pneumonia Dcf«n'escence by lysis is the rule 

I he physical signs arc variable In cases with widespread consolidation they 
arc \ery similar to those of lobar pneumonia with dullness, tubular breathing 
creased voice sounds and crepitauons In other cases although the aspect of the 
infant appears characteristic of pneumoma, with rapid breathmg, cyanos^ reversed 
rhythm of inspiralion and expiration, sotiing in of the lower nbs and dilation of the 
ala: nasi, the signs arc more scattered. Tubular breathing and increased voice sounds 
may only be heard in localised patches, especially m the lower lobes CrepiUtio^^ 
art commonly present and ihonchi may be audible over both Jungs 

Complications and Scquchc — These are similar to those OMobar pncurnoois 
Diagnosis —Pneumococcal lobular pneumonia has to be disunguished from th* 
lobar form to whicli atiologically and pathologically it is so closely r^ted the acute 
onset without previous respiratory symptoms wjll suggest its pnmary cbaractw, 
while Uie patchy dislnbuuon of the signs generally sutiiccs to establish its Jobu^ 
distnbuuon The cerebral symptoms at the onset, and the early absence of pulmonary 
signs may give rue to ddEcuIty, as m the first stage of lobar pncumonia- 

Coursc — Ihis u usually short, the temperature falling m from 3 to 7 dav-s, bm 
It may be more prolonged and be suggesUve of tuberculosis, or some other for® 
secondary bronchitis 

ProcQosis.— Ihc prognosis is generally unfavourable, cspcaally in very 
or dcbibutcJ infants, but has been unproved by the use of sulphonaimdes or pc® 
cillin 

Treatment.— Thu is pracucally idcnucal with that of broncho-pneumonia m 
cluidren. 
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BRONCHO-PNEUMONIA 

Synonyms — Lobular Pneumonia, Aspiration Pneumoma, Secondary Broncho- 
pneumoma 

In tlus condition tliere is inflammation of the bronchi, spreading down to and 
mvolvmg the dveoli It is generally a catarrfial process, but may go on to septic 
or suppurative mamfestations 

iEuology. — secondary broncho pneumonia may occur at any age, but is much 
more common m early and advanced life It is equal m its mcidence m the two 
sexes It frequently occurs as a comphcauon of measles, whooping cough and 
influenza, less commonly in cases of diphtheria, scarlet fever and the enteric group 
A bronchitis startmg in tlie larger tubes may spread downwards to the alveoli 
Broncho pneumoma may develop dunng the course of acute gastro enteritis A 
secondary broncho pneumonia occurs as a terminal mfection in many old and debili- 
tated persons and m those witli chronic wasting or cachectic diseases, and also m 
chronic cardio vascular conditions, chronic renal disease and m many progressive 
nerve degenerations 

Bacteriology — This is, as might be expected, very varied Streptococci are fre 
quently present, espeaally the lijemolytic variety, generally associated with other 
organisms, sudi as the pneumococcus, H tnfiuenzcs^ staphylococci and those found 
m catarrhd conditions of the upper air passages H pertussis may be found m cases 
assoaated with whooping cough and occasionally C diphtheria m diphthentic 
broncho pneumoma The importance of Fncdlander’s baallus was formerly over- 
esumated m tlus connecuon 

Pathology. — ^\Vhen, from any of the above mentioned causes, an inflammatory 
process reaches tlie finer bronchi, the alveoli become affected in three different ways 
Owing to the blocking of the bronchi by secretion or exudate, small areas of collapse 
of lobular distribution are produced The inflammatory process extends into some 
or all of these, and areas of lobular ojnsohdation result 5jot infrequently the adjacent 
groups of alveoh become distended and are thus in a condition of acute emphysema 
The lungs are normal in size or slightly enlarged The surface presents a somewhat 
uneven, mottled appearance There are small projecting patches of firmer consistence 
and reddish grey colour, due to the consolidated lobules Adjacent areas may be 
depressed and slaty blue, from lobular collapse, while the xntervemng lung tissue is 
normal or pinkish and emphysematous There may be rfimneiss or slight roughening 
of the pleura where the consohdated areas reach the surface, but serous or purulent 
effusion IS uncommon On section, the lung is found to be congested and sometimes 
cedematous, espeaally at the bases, while the bronchi exude pus or muco pus from 
their cut ends The reddish grey areas of consolidation are found to vary in size 
from a pm’s head to a hazelnut. They are generally more abundant m the lower 
lobes, espeaally posteriorly The consolidated and collapsed areas both sink m 
water, and do not crepitate There is often some jpen bronchitis, and the bronchial 
glands are usually enlarged Microscopically, the finer bronchi and the consohdated 
alveoli are found to be filled with an exudate contammg large numbers of leucocytes 
and desquamated, proliferating epilhehal cells, but m wlych few red blood corpusdes 
and little or no fibrm are found 

In the very acute condition to which the name capillary bronchitis was formerly 
applied, consoUdation may not be apparent, but microscopical exammauon invariably 
demonstrates the involvement of the alveoh In influenzal broncho pneumonia the 
patliological diangcs probably commence as an exudative broncluoutis, assoaated 
witli capillary haimorrhagcs Secondary mfecUons are probably responsible for the 
consecutive broncho-pneumonic process, which results m floodmg of the alveoh 
witli an exudate contammg red cells, but htde or no fibrin 

Symptoms — In the cases ensumg on bronchitis m infants or old people (formerly 
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called capillary bronchitis), miUal symptoms may be slight, and simply those of ordm 
ary bronchitis, namely, malaise, slight fever and cough, with or without f 

The imphcauon of the finer tubes and alvcoh is usually marked by a 
temperature, great prostration, quick breatiung and an irritating persistent ana o 
meffcctive cough In children the ahe nasi work, the lower ribs are su«ed m 
the pneumonic type of breathing develops The patient becomes cyanosed, me p 
is rapid, 120 or more, and the respirations SO or 60 per minute In old peome, cj 
osis restlessness and delirium may occur, and later the cough becomes less frequ 
the patient being drowsy and tending to sink down in the bed, wher^ previo j 
there was orthopneea These symptoms are ommous and indicate failure o 


respiratory centre j 

The physical signs are often those of bronchitis, harsh or weak inspiration 
prolonged expiration sibilant and sonorous rhoneJu and crepitations or ^ 


r&les especially at the bases Patches of tubular breathing with mcreased 
sounds may develop, but arc not always present , . 

In other forms of secondary broncho pneumonia similar symptoms and 
develop more insidiously m the course of toe primary disease Broncho 
should be suspected when cough, expectoration and dyspnoea, together with a 
iruttent type of temperature, develop in the course of an acute specific fever ® ^ 

severe illness In all forms, anorexia is common, the mouth and tongue be** 
dry, and thirst is complained of The unne presents the usual high coloured 
centrated character of febnlc conditions It is often diminished in quantity* i 
contain a small quantity of albumin and not mfrequcntlv deposits urates 

Complications and Sequel® —These are relatively infrequent. Pleurisy in ; 
proceed to ciTusion, and when this occurs it is often purulent Abscess and gangw 
arc rare, but develop rather more frequently than after lobar pneumonia 
complications, such as pcncarditis, endocarditis, meningitis and nephritis, are pw 
ably due to blood borne metastasis •. 

The most important sequel is bronchiectasis which sometimes follows this ^ 
tion, although it may not give symptoms for a long time afterwards Pulmona^ 
tuberculosis is frequently desenbed as a sequel, espcaally after measles, and may n 
due to inflammatory changes in the bronchial glands activating a quiescent 
culous deposit there In many cases of tuberculosis described as following on bronen 
pneumonia, it is more probable that the original lung affection was tuberculous 
Diagnosis —The development of pulmonary symptoms, and of more 
cliaraciensuc physical signs in the course of measles, whooping cough or one or ^ 
other diseases mentioned above, usually renders the dugnosis easy DifHculty nw 
arise in regard to tuberculosis, which m one form produces lobular pneumonic 
w ith symptoms and signs inUisUnguisliablc from other vancties of secondary 
pneumonia. In any case where the fever lasts more tlian 3 weeks, or where the sig® 
show no tendency to resolve or arc chiefly apical, tuberculosis should be suspccte 
Unfortunately m children sputum is rarely available An attempt is somctirncs ro^ 
to obtain it on gauze held in forceps aUcr exciUng cough by touching the 
I he mucus m the fauces may also be examined for tubercle baciHi The diagno^ 
may however, remain doubtful unUl signs of softening become esubhshed , r 
lironchius rarely cues nsc to difficulty The fever is usually less high, ® 
sboncr duration, wlulc the physical signs arc different, signs of consoUdaUon bc’fjS 

cnurcly absent. Uypostauc pneumonia may have to be considered ihereuus'^* 

some obvious cause lor this, such as cardiac disease and failure, or prolonged conin'' 
mciit to bed I he temperature is generally lower and Uie distribution u lobar 
Pleural effusion and empyema can generally be dilfcrcntiated by the 
of vocal fremitus and tl c displacement of tiic cardiac impulse In case of dini*^^^ 
the exploring synngc ciublcs a rhstioctioa to be made. . ^ 


Course — becondary broncho-pneumoma gcntnUly has a longer course than ei^ 
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the primary form or the lobar variety of pneumonia* The fever often persists in 
remittent type for 2 or 3 weeks, and sometimes even for 2 or 3 months, although 
in this case tuberculosis should be suspected. The decline^ is almost always by 
lysis. Convalescence is often slow, the patient being left thin, weak, anemic and 
debilitated. 

Prognosis. — ^The prognosis in secondary pneumonia is serious. Many deaths 
occur from this complication in the acute speafic fevers, particularly with measles 
and influenza. Even the form following on severe bronchitis is frequently fatal, 
especially in old people and in wrongly fed or debilitated infants. The development 
of delirium, of a pulse-rate over 150, of marked cyanosis and dyspnoea is unfavour- 
able. In old people, drowsiness, sinking down in the bed and cessation of cough are 
very grave indications. 

Treatment. — ^The treatment is very similar to that of lobar pneumonia, except 
that stimulant and expectorant drugs may be necessary from the first. In cases due 
to pneumococcal infection sulphadiazine or one of the other sulphonamides should 
be employed (see p. 22). If streptococci are established as the infecting agent, 
one of the sulphonamide preparations should be given at once. Penicillin may be 
given alone or with the sulphonamide preparation, but antibiotic preparations are 
much less effective than in pneumooiccal pneumonias. The sputum should be 
tested as soon as possible in order to determine the sensitivity of the predominant 
organisms. 

The patient must be in bed, and the position should often be changed so^ as to 
prevent hypostatic congestion. The room should be well ventilated, but without 
draughts, and the temperature kept at 65“ F. boUi night and day. Oxygen should 
be given if tivere is any cyanosis, however slight. The most effective method of giving 
it is by oxygen tent. The next most effective is by post-nasal catheter. The B.L.B. 
mask IS rarely used effectively. The diet should be restricted to fluids and semi- 
solids, os in pneumonia. The dry, distressing cough at the onset may be loosened 
by giving a simple alkaline febrifuge mixture, sucli as liq. ammon. acetat. min. 120, 
pot. citrac. gr. 10, sod. bicarb, gr. 10, with flavouring agents, such as syrup of tolu 
and cliloroform water. Later, ammon. carb. and tinct. ipecac, may be given, but 
large doses of expectorants are to be avoided because of their irritant effect on the 
stomach. Opiates should not be administered except as tinct. opii camphorata or 
possibly Dover’s powder in the early stages. In infants they should not be given 
at all. 

When in infants or children llte bronchi arc becoming blocked by the secretion 
witliin them, as evidenced by increasing dyspntca, an emetic should be given. For 
this purpose tinct. ipecac, or ammon. corb. in emetic doses is the most effective. 
In old people, ammon. carb. may be given in milk in doses of gr. 10 two or three 
times a day. Deep breathing at regular intervals should be encouraged. 

Nikethamide (Coramine) or camplior injections and cardiac tonics are of limited 
value but sometimes give comfort. 

INU.VLATION AND DEGLUTITION BRONCHO-PNEUMONIA 

Acute broncho-pneumonic processes may be caused by the inhalation or aspira- 
tion of fluid or solid particles, derived from the upper air-possagcs or from other 
parts of the lung. To tins form the name of aspiration, or inhalation pneumonia 
is applied. When from any cause food particles arc drawn into the brondii and 
bronclio'pncumonia results, tiie condition is referred to as deglutition pneumonia. 
The resultant processes arc similar, and arc in effect analogous, to those caused by 
otivet Sttptic ot vnCected foreign bodies into die bronchi. 

fEtiolofpr.— These conditions may occur at any age, but arc moriJ common in 
adult life. They result from septic prowsscs in the mouth, naso-phaiynx, larynx or 
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trachea, and from any morbid state leading to anesthesia of the phar>aa, or to diS- 
culty in deglutition. They occur in assodatjon with ulcerating growths of the mouin, 
tongue, tonsil, pharynx or larynx, and after operations for these conations or 
the nose and throat, including tracheotomy. They occur as a complication of aca^ 
lasia or cesophageal pouches. Aspiration broncho-pneumonia may also result iwm 
vomiting during or after the ad^nistration of an anaesthetic. Cardnoma oi tc 
tesophagus eroding the trachea may be a cause. Diphtheritic or other 
paraljsis, coma from any cause, espedally wrcbral vascular lesions and ursmia, may 
lead to the passage of food particles into the air-passages. Recent work mto 
substances has shown that aspiration of foreign particles occurs more 
dental extractions and other surgical operations than is usuaUy realised- U 
cerebral lesions, such as abscess or tumour and bulbar paraljsis, can also P™ 
the same conation. Infected material may be aspirated from diseased w 
parts of the lung, as in hasmoptysis, abscess, gangrene and bronchiectasis, or alter 
rupture of an empyema into a bronchus. . . 

Pathology. — Any material reaching the air-passages in this manner 
be laden wiUi infective micro-organisms, which may mducc bronchitis and 
pOCTimonia. Since pyogenic organisms arc often present, suppuration is 
and single or multiple abscesses result, or e\cn gangrene. If the pleura becomes 
mvolvcd, empjema may de\clop. 

Symptoms. — ^Thesc are in ecneral similar to those of secondary broncho-pc 
moma and are superadded to those of the primary condition. There is gcnc^J 
high temperamre, someumes with rigors, cough and expectoration 
sionally ouensive. It may be mixed with food material and with blood. The phy« 
signs are those of bronemtis and wide^read broncho-pneumoma. . ^ 

Complications and Sequel®.— These are somewhat similar to those of otn» 
inhaled foreign bodies, and comprise abscess, gangrene and emp>ema. < 

Course.— The course is often short, owing to the se\enty of the proctes jm 
the gravity of the primary cause. In the comparauvely rare cases that recover, m 
course may be severe and protracted. ^ . , 

Prognosis.— From the nature of the primary condition and the intentity of t» 
rcsulung broncho-pneumoma, this Is usually grave. c 

Treatment.— Prophylactic, — The utmost care should be paid to the 
the mouth and ph^nx in disease of, or operauons upon, these parts. In 
or unconsdous patients it may be necessary to resort to feedmg. In bsmopt)"®^ 
or bronchiectasis the pauent should he rather on the affected side. 

In most instances the general treatment is similar to that of broncho-pneumoma 
Postural drainage should be given. 


TUBERCULOUS BBONCHO-PNEUAIONTA 
This constitutes one form of pulmonary tuberculosis (see Acute Caseous Tubet* 
culosis, p. 1019). 


PNEUMONITIS 

Pneumomtis is a term sometimes used as a general term for infiamniatory 
tions of the lung. It has some convenience m desenbing the inflammatory ebao? 
which arc found m direct spread from a suppurative bronchiectasis, or m assocut^® 
with a neoplasm of the lung, winch arc nather broncho-pneumonia nor lobar. 

R- A. Yom.c. 

G. E. BEAUMO.^■T. 

E. R. Bola^- 
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DISEASES OF THE PLEURA 

PLEURISY 

Pleurisy or pleuritis is an infl ammation of the pleural membrane covering the 
lung, or of its parietal reflexions. 

An setiological classification, based on the bacteriological findings, would be the 
most satisfactory one, but is at present impracticable, cmefly owing to the difficulty 
of establishing the bacteria concerned in many cases. The classification usually 
adopted depends upon the effects produced. If the process leads only to fibrinous 
deposit it is described as dry pleurisy. If, in addition, much serous fluid is poured 
out, the condition o£ pleurisy xvith elusion results, while if pus is formed, the affection 
is described as purulent pleurisy or empyema. 

It IS, however, important to recognise that, although such a classification is con- 
venient from a clinicd standpoint, tlie three conditions are in reality only stages^ or 
degrees in the pleural response to irritative or noxious agents. The form occurring 
in any given case depends upon tlie nature of the cause, the extent of the infection 
and the degree of resistance possessed by the individual affected. Further, pleural 
inflammations may be primary or secondary to local disease or to blood infection, 
and they may be acute or chronic in course. 

A. ACUTE DRY PLEURISY (ACUTE FIBRINOUS OR 
PLASTIC PLEURISY) 

Etiology. — ^This affection has been described as primary and secondary. It is 
doubtful if such a condition as primary pleunsy e.xists and it is wise to regard it as 
scconda^ to some pulmonary condition. At all events the alleged predisposing 
effects of exposure to cold and ivet probably play no part, other than by reducing the 
general resistance and precipitating pulmonary disease. 

Dry pleurisy secondary to pulmonary disease. — Dry pleurisy is a frequent complica- 
tion or concomitant of many diseases of the lungs, notably of pulmonary tuberculosis 
in any form. It is almost inrariably present in lobar pneumonia. It occurs in associa- 
tion with pulmonary collapse, interstitial pulmonary fibrosis, bronchiectasis, abscess, 
gangrene, infarcts and new-growths of the lung. Injuries of the cliest-vvall, disease 
of toe ribs, chronic nepbrids, septiesania or pyaimla may all be complicated by acute 
dry pleurisy. 

Pathology.— The inflamed area is often localised, but the process may be wide- 
spread or even involve tlie whole pleural surface. Either the visceral or parietal 
layer may be first affected, but, as a rule, both become involved. There is at first 
hyperaimia with exudation of serum into the subpleural connective tissue. The 
pleura then appears slightly dull or matt, instead of shiny. Further exudation leads 
to the deposit of fibrin on the roughened pleural surfaces in the form of a thin false 
membrane, which often presents a rough or even shaggy appearance. This mem- 
brane Consists of fibrin entangling leucoc^es, a few red blood corpuscles and desquam- 
ated endothelial cells. 

During the process of resolution, localised adhesions commonly form, but this 'is 
not invariable, and a patch of tliickcniog without adhesion may be Uie ultimate result. 

Symptoms. — ^Thc onset is usually sudden, vnth acute pain in the side, often 
dwenbeu by die patient as a “ stitch Occasionally a sense of malaise may precede 
the development of the pain by a few bouts or even days, but tliis is not toe rule. 
The pain is aggravated by deep inspiration, by coughing or even by movement. It 
IS often very severe, sometimes agonising, and the increase of pain, which sometimes 
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comes as a result of an involuntary cough on deep inspiration, is often descnbed as 
if a knife was being driven into the chest It makes the paUcnt catch his breath, or 
cry out, and he often claps his hand to his ribs m an involuntary effort to prevent 
the movement of his chest wall Cough is generally an early symptom, and it is 
characteristically short, dry, meffective and distressing The temperature is usually 
raised, but, as a rule, only to 100“ or 101* F , and some cases are practically 
apyrexial 

The decubitus is variable The patient may he on the affected side, but m some 
cases this aggravates the pain, and it is more comfortable to he on the back or suguUy 
turned towards the sound side There is diminished movement on the affected side, 
and breathmg may be rapid, although not dyspnceic On palpation, votal frcinitiu 
13 unaffected, but local tenderness of the skin or muscles is sometimes found, an 
occasionally a friction frermtus may be found, although this is likely only m the stag 
of recovery when the pain has almost disappeared The breath sounds are 
unaltered, but they may be short or lerky m the neighbourhood of the lesion In 
sign of dry pleurisy is the friction rub The characteristics of these rubs depend oij 
the stage of the inflammation and extent of the area involved The most pauu^ 
rubs are often nearly inaudible because the patient s respiration is inhibited 2*^ 
time of contact All that may be heard is a sound like a smgle localised rale, 
can only be recognised by its tendency to remain in the same place and to coma 
with the catch m the patient s breath as he feels the pain At other times the ru 
sounds like a senes of superficial dry crepitations As the fncuoa rub become^ ^ 
painful It becomes more hke creaking or rubbing leather, or like the sound of a 
step on crisp, crunchy snow The louder the rub the less the pain as a rule ID 
friction sounds may be quite localised or very widespread and they may not ce 
present >Aith every respiration In the acute stage it is inadvisable to ask the 
to take a deep breatli or, worse still, to cough in order to produce the sound. 
voice sounds are not altered 

Complications and Sequelae.— Dry pleunsy may proceed to effusion but m 
most cases results m the formaUon of pleural adhesions The most common sequ^ 
IS pulmonary tuberculosis sometimes after an interval of years, the explanation being 
that the onginal pleunsy is frequently tuberculous Aching pain in the side witn 
some dyspnoa may be a temporary sequel of dry pleunsy 

Diagnosis. — ^The differentiation of dry pleurisy from the other causes of 
produced in, or referred to the chest waU is not always easy and requires carem* 
observauon of the case. The distmcuon is important, smee an erroneous diagnosis 
of pleunsy may arouse a suspiaon of tuberculosis m subsequent febrile jJiseas^ 
The term pleurodynia has been used to include fibrositis of the intercostal muscles 
and membranes and intercostal neuralgia. The term should be avoided, since it 
has a sound full of pomp, signifying, most often, ignorance The terms it compn^ 
arc themselves suspect for the some reason 

It 18 wise to treat any chest pam which has the charactcnsucs of pleunsy as bciDg 
pleurisy until it is proved otherwise. It u, however, quite true that inflammatory/’^ 
traumatic changes m intercostal muscles may produce pain on respirauon rather 
similar to the pam of pleunsy InflammaUon of the mtercostal nerves does al^ 
occur, but pain and tenderness tends to follow the distnbuUon of the intercostal 
nerve or its antenor or posterior branches, and sometimes when there is infection 
of llie poslcnor ganglions it is followed by herpes zoster Other condiuons inducing 
pam referred to the chest wall are tumours or aneurysm pressing on the mtcrcosW 
nerves, malignant disease of the spmal cord or of its membranes, and cancs of the 
V encbrai. \\ here the pam lasts more than a few daj-s, and no fncuon is heard, th»« 
conditions should be borne m mmd 

Bornholm disease is an epidemic disease which causes acute pam of a plcuntic 
nature. Usually the pain appears to be m the muscles of the chest wall but m 
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cases pleural rubs have been described. In the absence of an epidemic an isolated 
diagnosis of Bornholm disease should be made with reserve or it may become as 
unsatisfactory as the diagnosis of pleurodynia. 

Occasionally, adventitious sounds of extra-pleural origin may give rise to some 
difficulty. Contraction of the muscles of the chest may cause a rauscolar “ susurms '* ; 
grating sounds may be produced in the shoulder-joint or in the fascial planes of the 
back muscles. The origin of these sounds can usually be determined by causing the 
patient to cease breathing while carrying out movements of the shoulder or back 
musdes. Occasionally true friction sounds may have a cardiac rhythm m well as a 
respiratory one, when the area of pleura involved is near the pericardium. It is 
then referred to as pleuro-pericardial friction. 

Having established the evidence of dry pleurisy, a careful search should be made 
for the pnmary condition. Pulmonary tuberculosis, pneumonia, bronchiectasis and 
the other causes mentioned above should be considered and excluded. 

Course. — The temperature and pain may subside in 2 or 3 days and convalescence 
may be rapid if effusion does not occur. Occasionally the pain persists off and on 
for a few weeks but these cases are usually tuberculous and terminate in effusion. 

Prognosis. — Depends entirely on the primary condition of the lung or the disease 
of which it is a complication. 

Treatment. — “The patient should be kept in bed, no matter how mild the attack. 
The diet will depend on the general condition and appetite of the patient. The pain 
can often be relieved by strapping the affected side. Strips of adhesive j;>la3ter are 
moulded to the chest wall about 2 in. from the vertehne on the sound side of the 
^est. The patient is asked to breathe out and while in this position the strapping 
(nicked to make it Ue flat) is stretched round the affected side and moulded over the 
sternum on to the sound side again. The application should be from below upward 
and, properly applied, one or two strips will often be enough to relieve the pain. 
They should be removed as soon as possible to prevent irritation of the skin. If the 
strapping is Ineffective and it is certam that it has been properly applied. It should be 
removed. 

If the pain is intense, an injection of gr. ^ or J of morphine should be given and 
a small injection of morphine or heroin is often the best ^\ay to start any treatment, 
since the patient is often tired and terrified. Local applications to the chest such as 
capsicum ointment or capsicum tissue arc of little value, but a large kaolin poultice 
if well made docs often give some relief and many patients denve comfort from 
them. 

Pain, however severe, can usually be controlled by sedatives and strapping, but 
an artificial pneumothorax has been induced in cases where these resources failed 
and the pain has been especially excruciating. Such occasions must be extremely 
rare, and the operadon under such conditions might produce empyema. A linctus 
should be prescribed for the cough that often accompanies pleurisy, and a sedative 
given at night. 

Convalescence is usually rapid, but the patient should not be allowed to resume 
work until fully restored to health, and if a tuberculous origin is suspected, prolonged 
treatment on sanatorium lines should be advised. 

Certain localisadons of dry pleurisy require separate notice. These are the 
diaphragmatic and interlobar forms. 

DIAPHRAGMATIC ACUTE DRY PLEURISY 

/Etiology. — ^This affection may occur under conditions similar to those causing 
dry pleurisy in other parts; not Infrequently it is secondary to pathological changes 
m abdomen. Thus hepatic cirrhosis, perihepatitis, perisplenitis, hepatic abscess, 
perinephric suppuration or peritonitis may lead to a spread of infection through the 
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diaphragm to the adjacent pleura. It may aloO occur as a localised vanety of seconda^f 
dry pleunsy, when the primary lesion is situated near the base of the 1 ^ 8 ®* , , 
Symptoms — Pam is usually very severe and may be referred to the . 

to the abdomen. The former is caused by noaccptivc impulses ascendmg tbe P . 
nerve to its ongm m the third to the fifth cervical segments of the spinal cord, i 8 
to pain and hyperesthesia referred to the cutaneous area of distribution ot tne 
cervical root, at the sumiiut of the shoulder. The abdominal pain is in the ^ 
and hypochondriac regions, and m addition there is a localised tender spot, Kno' 
the “ bouton diaphragmaiique ” of Guencau de Mussy. This is situated m tn 
costal plane, about 2 in from the mid*line The diaphragm is nearly j 
the affected side, and there is often some ngidity of the corresponding hraetn, 

muscles. Hiccough may be a noticeable and troublesome symptom The diap 
being nearly feed m the inspiratory position, may cause a slight downward isp 
ment of the liver if the pleurisy is on the right side. A pleural fnction 
heard, the only abnormal signs commonly present being diminution of air ' 
and possibly slight dullness over the cortespoodmg lower lobe of the lung . . ^ 
Diagnosis. — ^This is often difhcult, owing to the fact that the seventy 
symptoms and their localisation frequently suggest the occurrence of some 
abdominal catastrophe, such as perforation of a hollow viscus The abdomen s 
be most carefully exammed m every case The history, the collapsed 
patient and the evidence of free gas m the pentoneal cavity m perforation ^ 
m disunguishing between these condiuons The symptoms, however, ate 
any means always as severe as is suggested by the foregoing , „ 

Often this form of pleurisy can only be uifferentiatcd from ordinary . 

the fact that the pain is made especially severe by any involuntary movement an ^ 
the diaphragm such as laughing, yawning, sneezing or coughing, when the p 
like a knife thrust in the upper abdomen jjjar 

Treatment.— This is similar to that of sunple dry pleunsy elsewhere, save 
morphine should be withheld until the diagnosis is conclusively established. 


INTERLOBAR DRY PLEURISY 

Just as inflammauon may be limited to the diaphragmatic portion of the 
so the membrane m the cleft between two lobes of the lung may be 
This docs not give nsc to definite symptoms and signs by which it can be diagn ^ 
dunng life, though its effects arc not infrequently seen m radiograph fihiis 
frequently discovered on necropsy, but is generally secondary to pulniooafy 
culosis or pneumonia, and there is usually evidence of pleurisy elsewhere 
assumes climcal importance when followed by effusion, and this condition is consi“ 
later. 


B CHRONIC DRY PLEURISY ^ 

Under this heading a variety of conditions are included Strictly, A ,jje 
rcstnclcd to those rare cases, probably usually tuberculous in ongin, m '' j judi 
signs of dry pleunsy persist for long penods, or recur at frequent mtervals. t” 
cases coarse, dry fncuon may be heard over large areas of one lung, often wid* " 
or no accompanying pain. uronic 

ricural adhesion and ihickcnmg are usually included in the group of 
dry pleurisies There may be no symptoms, or, at most, slight dyspncea on 
with aching or pain on straimng or on lifting weights Signs suggesting 0 
are local flattening and limitation of movement of the chest-wall Littcos 
also absent or dumnished when the adhesion is basic, that is, the shadow <=^5 u^nb* 
moicmcnt of the diaphragm, best seen m the region of the seventh and 
in tlic anicnor and mid-axillary Imca, is not present or is much restricted 'I be 
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fremitus may be diminished and the percussion note impaired. _ The breath-sounds 
are often slightly weaker, and the voice-sounds may be diminished over the area 
where the thickening or adhesion exists. 

Chronic diaphragmatic pleurisy or adhesion majr give rise to a group of symptoms 
simulating chronic gastric ulcer. There is pain in the hypochondrium extending 
through to the back and aggravated by food. Radiographic examination may be of 
value in demonstrating limitation of movement of one cupola of the diaphragm, 
together with an angularity due to alteration of its normal contour. Investigation 
of the gastric functions may also prove of value in diagnosis. 

The treatment of chrome dry pleurisy is mainly symptomatic. 


C. PLEURISY WITH EFFUSION 

Many cases of pleurisy, possibly the majority, proceed to effusion. The effusion 
is usually serous in character, but may be hremorrhagic. Inflammatory effusions 
must be distinguished from passive transudates, which will be considered separately 
under the heading of hydrothorax. 


SCRO-FIBRINOUS PLEURISY 

Etiology. — ^This is in the main identical with that of dry pleurisy, of which it 
is, in effect, a later stage. It has now been established that the majonty of cases of 
sero-fibrinous pleurisy are due to the tubercle bacillus. The evidence on which this 
conclusion has been arrived at is — (1) the subsequent history of the cases shows 
that a considerable proportion develop active lung signs within 5 years ; (2) the cyto- 
iogical and bacteriological examination of the exudate ; (3) post-mortem examination 
offatal cases; (4) the results of tuberculin reactions. 

Other conditions which may give rise to serous effusions are lobar and lobular 
pneumonia, pulmonary infarcts and new-growth. It may also occur in the course 
of generalised infections such as the enteric group, acute rheumatism and septicaemia 
due to streptococci or staphylococci. In most of tJiese conditions the exudate often 
becomes purulent. Inflammatory serous effusion may also occur os a complication 
of severe anxmios, leukxmia, chronic nephritis, injury to the chest- wall and inflam- 
matory conditions below the diaphragm or in the pericardium. It is also a common 
feature of polyorrhomcningitis. 

Pathology. — ^Tbc affection commences with dry pleurisy, spreading over tlie 
visceral and parietal pleura, the fibrinous exudate soon iorming a thick, rough layer 
on the surface. Further exudation of fluid occurs and accumulates in the pleural 
cavity, the lung collapsing pari passu to accommodate it. Owing to the hilar attach- 
ment of the lung, it retracts upwards and inwards, allowing the fluid to accumulate at 
Uic bases and in tlic axillary region, where it reaches its highest level unless previously 
existing adlicsions prevent it. The lung retracts in this way owing to its elasticity, 
until ihe pleural negative pressure is completely abolished. In like manner tlic 
mediastinal contents, including the heart, arc displaced away from the affected side. 
If fluid continues to be effused after the lung has retracted to the full extent, and after 
the negative pressure has become abolished, a positive pressure is produced. The 
lung is now compressed, and the diaphragm with the liver and spleen arc pushed 
down, while the mediastinal structures arc now displaced further towards the sound 
side. In long-standing cases Uic lung may undergo the change known as camification, 
as ilic result of the compression apneumatosis. The lung appears dark red or slaty 
grey in colour, is firm, airless and heavier tlian water. If old adhesions arc pr«cnt, 
Uic effused fluid may be loculatcd and the colbpsc of the lung may bcjonlv partial. 

If there is much positive pressure, collateral hj-pcncmia of the sound lung may 
tcsult and progress to (xdema. The fluid in Uic pleural cavity is pale and dear; it 
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often coagulates after withdrawal Its characters are further described on p 1070 
The quantity may amount to as much as 5 or 6 pmts 

Symptoms — The onset is usually similar to that of dry pleurisy, but the mo 
stitutional symptoms are often more marked There may be an initial Jigor. hut, 
as a rule, patn a nd dry cough are the earliest symptoms Th e fever is of mod erate 
degree, arthoueh it may reach*^ 1 Q3° F or more When eihisjon develops the pain is 
often reiieved owing to the separation of the inflamed pleural surfaces If a large 
quantity of fluid is poured out rapidly, distress of another kind becomes apparent, 
namely dvsnocea caused by the mechanical effects of the fluid, collapsing the lung 
and displacing the mediastinum In more slowly developing effusions there iwy 
be little or no dyspneea, except on exertion Expectoration is not common, unless 
there IS coexisting pulmonary disease, or unless c^ema of the sound lung develops 
The patient often lies on th e affect^ side o r may be propped up m bed Cjanosis 
IS not a marked feature even in large effusions, unless there is collateraLhYpg^^fll^ 
of the sound side There is generally some prominence on the side of the effusioo* 
but the mtercostal spaces are rarely bulged Movement i s restricted or ab^n tjn 
the lower pan nf tho rhpst the affected Side , although with a moderate effusion 
the apical region may expand The cardiac pulsations may be seen m an abnorroaj 
position, the impulse being displaced away from the side of the fluid In left sidcil 
effusions, the pulsation may be most marked in the .fourth space on the 
ps far out as nipple line On palpation, the position of the impulse should be 
venfied, and then the amount of chest movement and the character of the >oC" 
fremitus determined The latter is dirmnished or completely absent over an 
of moderate or large size, although it may be obtamed over the area w here the coUaps^ 
or relaxed lung is in contact with the chest vtall The percussion note over^* 
fluid 13 one of sinny and the scnsc of resistance is greatly increased The 

exact luniU of tiffs area of dullness should be determined witti the pauenr sitting 
up and recumbent With moderate effusions the upper border of the dull arc* 
follov s a cursed line with the convexity uppermost known as the S shaped curv® o* 
Elhs or Damoiscau s line This is lowest at the back near the spine and reaches its 
summit in the mid axilla , it then slopes downwards as it passes anteriorly toward 
the sternum In large effusions, the dullness may extend up to the level of tJie clavicle 
and reach across the mid line of the sternum , moreover, m left sided effusions it 
blends with the cardiac dullness and the area of gaslnc resonance, known asJTraubSi. 
space m ay be encroached on or obliterated The relaxed lung above the effusion 
In iroot often jields a skoduc note, which becomes dull if the quantity of fluid in 
creases At Uic back tlierc is a triai^br area of unpaired resonance or relauve dull 
ness above the stony dull area of fluid This is known as .Garlanr^ « tnanglci. *t 
also corresponds with the relaxed or collapsed lung U the p^cnt"is ' cxamin^^hue 
sitting upright ilicrc is often found at the base, on me sound side opposite Uve effusio^ 
a sm^l area of dullness known as Grocco s tnangic The base of this tnanclc extends 
outwards from Uic vertebral column along me lower margm of the lung for one u 
three inches the vertical side extends upwards at a right angle to ilic base, alongside 
the spinal column to about the highest level of the effusion , the hypotenuse joins 
liicsc two lines T his paravertebral dull area is caused by the bulge of the fluid forming 
flic effusion Elscwl ere over the sound lung the note may be slightly bvpcr rcsoiuotj 
The area of deep carduc dullness should be carefully marked out. In left «dcd 
effusion* It IS displaced to the nght and extends beyond the sternum in the flutd 
and fourth spaces, even to the nipple or bejond it. In right sided effusions, the 
displacement may be very obvious the left margin of the duUncas extending a* 
out as the left mid axillary hr' t. . . 

less cluractcruuc than those 
the breath so inds ov er the d 
they 'arc loud and bronchial 


obtained by palpation and percussion In some 
uU area a re liisunt a nd wgj^ nf rVrn -.l.cy nt. in oihtf> 
or tubular 1 his inconstancy probably depends upoo 
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the extent of pulmonary collapse and the degree of patency of the bronchi With 
marked collapse and patent bronchi, bronchial breatlung is heard, with partial 
collapse and obstru'^ted bronchi, the breath sounds are almost or quite abolished 
As a rule, no adventitious sounds are heard, but rales may be audible m the lung 
above the effusion Conducuon of spoken \oice is diminished or abolished but 
towards the upper part of the effusion and just above it, tlie sound produced is heard 
distantly and w ith a peculiar nasal or bleating twang, a condition known as gpophonv 
The breath sounds heard under the clavicle over me relaxed lung above the effusion 
are frequently harsh or pucnle In tlie contralateral lung the breath sounds may be 
vesicular or exaggerated, and m cases of large effusions, where there is marked circu- 
latory obstruction, there are frequently signs of congestion or cedema at the base 
Similarly, pressure on the descending thoraac aorta may cause lowering of the blood 
pressure in the leg as compared with that m the arm (O K Williamson) There 
may be a systolic murmur over the cardiac region (displacement murmur) The 
abdomen should be examined to determine any downward displacement of the liver 
pr Rplppn The blood count in sero ffbnnous pleurisy rarely" shows any leucocytosis, 
apart from complications 

Complications and Sequela: — ^Acute cedcma with albuminous expectoration 
IS rare but is a dangerous condition unless treatment is prompt Permanent collaps e 
and camiffcation of the lung may remam after absorption m prolonged cases, and may 
pmgr^ to dht'use mterstiual fibrosis More commonly some degree of pleural 
thickening a nd adhesion perelsa and expansion of the lower lobe may never be 
com'pletely restored bero ribnnous effusion due to tuberculosis rarely becomes 
purulent, but this sequence is common in other forms Tracking of the fluid exter 
nally Uirough the chest wall and rupture through the lung occur but rarely An 
mfrequent complication is hemiplegia, probably due to an embolus demed from a 
trombus onginating m a pulmonary vein hliliary tuberculosis occasionally follows 
rapidly on an effusion, more commonly acuve tuberculosis of the lungs occurs after 
a lapse of some years 

Diagnosis — The recognition of the presence of fluid m the pleural cavity is 
generally easy, but with small or localised effusions it may be difEcult The most 
valuable signs are the displacement of the heart, the absence of vocal fremitu s and 
the stony, resistant dulfhesi fhe auscultatory signs are^of less value, and mny even 
be misleading The chiel conditions which may simulate effusion are.£hrQi£i_liing. 
witli thicken ed pleura and bronchiectasis , pneumoni a, particularly the massive form, 
malignant dhease ot the lung , p leura m ediastinum, massive rnllap se, a large pen- 
cirdial crtusion~a nd an aneurvsm pres5m>g on onfTnr nthpr mnin hmnphnc Sub- 
phrenic abscess may also give nse to difficulty (see Empjema) Fibroid disease can 
usually be recognised, smee there is generally flattening and sinking in of the affected 
side instead of bulging The heart, il displaced, is drawn towards instead of aw^ 
ftom the affected aide, \ocnl frrm>^is ts present although pOSSlbly diminished and 
tlie QuUncss is mrely nf thp stony charnrter obtamcd over fluid The breath sounds 
may be weak or bronchial, and if bronchiectasis is also present, the charactenstically 
variable signs ot that condition should be helpful m diagnosis. In massive pneumonia 
the differentiation may be difficult, since breath soun^ and voice sounds are some- 
times completely absent if the bronchi arc also occluded, but the posiuon of the cardiac 
i mpul^ 13 generally of dea sive importanc e In malignant'‘3isea5e~and aneurysm, 
caxuul'QbsJfvailon should aliord diagnostic mdications, such as glandtdnr «»nt arr>ft 
ment or abnormal pulsation, a nd in both instances the radiograph may establish tlie 
diagnosis iviaiignant disease of the pleura may first show itself as a pleural effusion , 
the tendenej to recur after tappmg the presence of blood m the effusion, and the 
onset of cmaaation may help to suggest the cause. In massive collapse there is, as 
a rule but little difficulty owing to the displacement of the cardiac impulse to the 
affected side In pericardial effusion the shape of the cardiac dullness may be sugges 
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tive, and the dislocation of the impulse may indicate the real condition , momo\er, 
Ac dullness over the lung behind is rwely of extreme degree unless pleural eiiiwioQ 
coexists ^diographic exammation is uways desirable The shadow of fluid is 
generally dense , but does not obscure the rib shadows completely. The upper leieJ 
tends to be curved and shifts to some extent wiA Ae patient. It merges into the 
shadow of Ac collapsed lung above The diaphragm i s immobile on the aife c^ 
side A further aid to diagnosis consists m exploratory punctur e,. which has the ^van- 
tage of establishing Ae nf the fluid ^ wll ^Jits pmsence. The teclmiqcc 

of puncture is sumlar to that of paracentesis” described below sa\c that a 
hypodermic synnge ivi A a Record 1 or 2 needle is often quite suffiaent for diagnostic 
purposes Preliminary local anasAesia bv procame (Novocain) or some simil^ 
preparation, should be employed m every case The same synnge and needle used 
for anaisthcsia may also be used for the Aagnostic puncture Serous pleural 
of inflammatory origin vanes in colour from pal e greenish-yellow 
spcafic gravity is usually 1 018 or over .. Protein is present a s serum albumin ,jgr^ 
gl obulin and nbrmogen. Ae total qua^ty being, as a rule, over ^ c^ tit The fluid 
generally clots spontaneo usly a fter wiA drawal The cytology ot the fluid is 
showing lympnocv tcs. ^lymorphonucfear c ells, erythrocyte s and altered endoAeual 
cells in varying proportions A marked preponderance ot lymphocytes is very sug- 
gestive of a tuberculous ongm, while Ae presence of large numbers of polyroorpho^ 
nuclear cells is usually an indication of some oAcr infection, generally by a pyogeme 
organism In rare cases large numbers of eosinophils have been found The ongiu 
of these cases of so-called ^ eosinophil pleurisy *’ is at present doubtful Culn^l 
examination of tuberculous fluid usually proves sterile unless Loevvenstcin’s or 
medium is used, but in fluid from oAcr causes Ae infecting organism can often oe 
grown To establish the tuberculous nature of a pleural fluid, inoculation of 1^ 
ml of Ac fluid into a guinea-pig may be tned The methods of dilTcrentiation ol 
an inflammatory exudate from a passive transudate are given on p 1076 

Coitfse. — In effusions of raoacrate size Ac temperature usually subsides in iron* 
7 to 10 d ^a- and spontaneous absorption is complete in 2, 3 or 4 weeks In 
ctiusions robbing up to Ae second nb or higher, the cooi5e'may be less favourable 
Tht fever may persist even for weeks, and absorption of Ae fluid may be slow or 
wanting entirely Aspiration may accelerate Ac resolution, and usually only on® 
tapping IS necessary, Ac fluid left behind being absorbed rapidly In rare 
fluid rcaccumulatcs quickly after repeated tappings, and a so-called incAaustiblc 
effusion occurs In some such patients fluid may remain m Ac pleura for the rest 
of life 

Prognosis —Ihc immediate prognosis is good, alAough vviA large effusions of 
4 pints or more, sudden dcaA somciuncs occurs from acute cedema of Ac lungs, 
cardi«c failure or embolism The ultimate result depends on Ac cause A 
tuberculous effusions, recovery may be complete, save for pleural adhesion, or d‘®y 
may progress to empvcma- in tuberculous effusions arrest may remain complete* 
but, as already suted, a considerable proportion of Ae cases develop pulmonar) 
disease after jears 

Treatment.— Paracentesis can be earned out in vanous wavs Ihc simp'®=‘‘ 
method is tlut of siphonagc. a long rubber tube filled wiA stcnlc saline soluuoa 
u aiudicd to a trocar and cannula whidi arc passed into Ac pleural cavity and th® 
fluid IS siphoned into a rcccpuclc at a lower level Tins method has Ac great aJ‘afl- 
tljit Uic degree of sucuon employed is under control and Ac lungs 
graJujU) as Ac fluid u withdrawn When Ais method works it is very effcrti'® 
hut It soracumes fads for vanous reasons. A doubic-acung svrinEC or a svnngc 
a two-way lap u more ofwn used and some still use Potam’s apparatus, ishdi ^ 

c Icctivc if Ac corks and connections arc in good con Auon 

In ;xrforming aspiration Ac patient should sit up m bed or he shohtly 
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on to the unaffected side. The skin should then be prepared as for an operation 
and the whole procedure should be carried out as a sterile operation. The skin and 
muscles should be well infiltrated down to the pleura \vith procaine 2 per cent., and 
the needle used for the aniesthetic should be pushed into the pleural space to make 
certain that anaesthesia is complete and to confirm the posifion of the fluid. A sharp 
needle or a small trocar and cannula should be pushed into the pleural space, just 
above a rib, in order to avoid the intercostal artery on the under-surface of the^ rib 
above. The site chosen depends on the position of the fluid, but the most convenient 
ones are the sixth space in the mid-axilla, the seventh space in the posterior axillary 
line or the eighth space just below the angle of the scapula. Aspiration should be 
stopped if cough occurs or the patient complains of any general malaise or discomfort. 
Aspiration is exhausting to the patient so should not be too prolonged. Removal of 
1 to 2 pints is all that it is safe to remove at one aspiration and removal of more and 
too rapid removal of as much may produce cedema of the lung and albuminous ex- 
pectoration by affecting the pulmonary circulation. Removal of only part of an effusion 
sometimes seems to accelerate the absorption of the whole probably by the chain 
effect of increasing mobility. One of the risks of paracentesis is said to be sudden 
death from pleural shock. Sudden death does very occasionally occur but is probably 
due to air embolism, a risk inseparable from the use of a hollow needle. Otlier 
risks are also due to faulty technique and comprise entrance of air into tlie pleural 
cavity from ill-fittiog needles or wrong connections or from puncture of the lung. 

The operator must always keep in mind the danger of infecting the pleural cavity 
through a failure in sterility. 

Exploratory puncture is advisable to permit the examination of the fluid. Opinions 
differ somewhat as to the indications for paracentesis, which, however, is nowadays 
performed earlier and more frequently tlian was formerly the case. It is unnecessary 
m cases in which absorption of the fluid is apparent within 10 days. The following 
conditions may be considered to suggest its employment : (1) if the effusion is large 
and causing positive pressure, as shown by dullness up to the clavicle, marked dyspnoea, 
downward displacement of the liver or spleen and collateral hyperemia of the sound 
lung ; (2) if absorption is slow, the fluid remaining at the same level for a fortnight 
or more ; (3) if acute cedema with albuminous e:^ectoration occurs ; (4) in cases of 
bilateral effusion w itli increasing dyspnoea, the side with the lai^er effusion may be 
aspirated; (5) if the effusion is accompanied by persisting high temperature and 
constitution^ symptoms. 

The old clichd that the pleural effusion is Nature’s splint and other old saws 
have been responsible for a great deal of unnecessary permanent disability as a result 
of not aspiraung large effusions. Generally speaking, large effusions should be aspir- 
ated early and tlie aspiration repeated if necessary. Often, however, the aspiration 
of a moderate amount of fluid facilitates the rcabsorption of the rest through in- 
creasing tlie momentum of the pulmonary movements. There are, however, still 
many different opinions on the subject of whether or not to aspirate a tuberculous 
effusion. It has long been a common custom to leave the effusion unaspirated on 
the ground that it acts as a form of collapse therapy. There is no evidence that this 
is truc and it is certain that this belief leads to unnecessary discomfort and avoidable 
disability. If collapse tlicrapy is necessary in these cases, air replacement would be 
a more logical and effective remedy. 

General Management. — Patients with large effusions should be nursed propped 
up on pillows; they should be discouraged from sudden lateral alteration in position 
as tlic sudden displacement of Uic mediastinum may cause distress and cardiac 
embarrassment. The patient should be told tliat he v\jll be away from work for not 
less tlian_6 months. For about the first 3 montlis, he should be kept in bed, although 
if live fluid has reabsorbed and the temperature and the sedimentation rate have been 
normal for 3 weeks he may get up by degrees towards the end of the period. He 
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should spend the next 3 months in the most healthy circumstances possible, obsen iflg 
daily rest and early hours During all this time he must be under stnrt ,1’. 
control, which will be necessary for at least S years The radiographs 
monthly at first, then 3-monthly and eventually at 6 months’ intervals ihe w - 
valesccncc of some patients will be delayed by persistence of temperature or 
or both f 1 

Since statistics show that between 20 to 30 per cent, of pleural effusions are 
lowed by pulmonary tuberculosis inside 5 years and smce streptomycm has 
found to be most effective m recent, presumably vascular lesions, it appears lop 
to treat these patients with it during their period of resL Streptorriycm^ in J 
doses of 1 g should be given m two courses of 21 doses, separated by 14 days mW 
To diminish the likelihood of producing streptomycm resistance, isoniazid in hW 5 
doses twice daily should be gi\eQ at the same time as the streptomycm 

ANOMALOUS PLEURAL EFFUSIONS 

Two unusual forms of pleural effusion require brief mention— they are enc^'S^ 
mtcrlobar and encysted diaphragmatic sero fibrmous pleunsy The former can o j 
be recognised by radiographic examination followed by exploratory puncture 
cysted diaphragmatic sero fibrinous pleunsy is rare, but a case has been erronw J 
recorded as acute serous medmtmitis This condition is simply one of pw 
effusion localised to the space between the mediastinal pleura, the diaphragm . 
lung Both of these conditions, if diagnosed, should be treated on general pnocip 
The effusion may absorb spontaneously, but if not, aspiration maybe necessary 

PURULENT PLEURISY (BMPYEMA) 

In this condition the pleural exudate becomes purulenL The fluid may be 
and the presence of pus be apparent only on microscopical examination, or it to*/ 
consist of typical pus 

Etiology — Predisposing Causes — Empyema is common in children 'tn^t 
years of age, and the younger the child the greater the probabdity that any 
will be purulent. In adults it is commonest between the ages of 20 and 40 
probably owing to the heavy inadcnce of pneumonia m this age period ^5^ 
pleunsy is but rarely pnmary, except m the form due to the pneumococcus tt 
most commonly due to extension from the lungs, especially from lobar pneumo^ 
and from broncho pneumonia. Other pulmonary causes are tubcrcidosis, 
cctasis, abscess, gangrene, new growth or septic infarcts xn mfecuve 
It may develop in assoaauon with mediastinal lesions, such as suppuraung 
ulceraUng carcinoma of the ccsophagus, or from suppuration m the neck iraciaflS 
downwards Infection of the pleura may occur through the chest wall as a rcsui 
of gunshot wounds, subs, fractured nbs and faulty technique m aspiration of a serous 
effusion The primary source of pleural mfecUon may be in the aMomen, the orgiu 
isms passing through the diaphra™ from apennephne, subpbrenic or hepauc 
or from locahsed or generalised pcntonitis consequent on rupture of a 
duodenal ulcer The involvement of the pleura may take place through the bl^ 
in scpucxmia, suppuratmg gunshot wounds, compound fracture of the femur, aa® ^ 
otitis media with lateral sinus thrombosis 

Empjema may develop durmg the coune of many of the acute specific fc«rt 
such as scarlet fc\cr, \anola, measles and the entcnc group, but smce m tliese conUj' 
Uons it IS usually secondary to broncho-pneumonia, it belongs stncUy to the P" 
monary group 

Exciti>c Causes — ^Thc orgatusms most frequently found purulent cffuno» 
are U»e pneumococcus and the streptococcus, the former accountmg for mor* 
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half of the cases. Occasionally the pus proves to be sterile on culture; such cases 
are generally the result of the tubercle bacillus^ or of a pneumococcus which has died 
out. Other organisms less commonly found arc staphylococci, .ff. influenza, Saint, 
typhi, Bact. coli and Friedlander’s bacillus. Streptothrix organisms are occasionally 
mund ^see Actinomycosis), also various saprophytes and anaerobic organisms, 
especially in fetid empyema. 

Pathology, — The inirial stages are similar to those of dry and sero-fibrinous 
pleurisy, but when the effusion occurs, it proves to be rich in leucocytes undergoing 
disintegration and to contain the infecting orgamsm. It varies from a slightly turbid, 
semi-translucent fluid to typical thick, opaque, creamy pus. Its colour ranges from 
pale amber to green or greenish grey. It may be odourless or extremely offensive. 
In cases secondary to gangrene, it may be thin and horribly fetid, while in pneumo- 
coccal cases it may be curdy and of slightly sweetish odour. The pleura is covered 
with a more or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, leading 
to encystment or loculation of the pus. Such adhesions also prevent tlie lung from 
expanding after evacuation of the pus, with the result that the lung becomes camifled 
and interstitial fibrosis results. There is usually some enlargement of the bronchial 
glands. In long-standing cases there may be lardaceous disease of the liver, spleen, 
Udneys and intestines. 

Symptoms. — Since empyema usually develops in the course of, or as a sequel 
of, some other disease, its symptoms are often masked by those of the primary disease 
and may easily be overlooked. In primary cases due to the pneumococcus me onset 
may be like that of pneumonia ; in the more common secondary cases a rise of tem- 
perature and increase of signs develop after the crisis. In general, it may be stated 
tliat the symptoms are similar to those of sero-fibrinous pleurisy, but more severe. 
There is more malaise, and the patient may appear profoundly ill, \vith rigors, sweats 
and dyspneea. The temperature ranges higher, up to 103® F. or more, and may be 
of septic type with marked daily renusslons, but some cases are almost, if not com- 
pletely, apjTcrial, The signs are usually exactly similar to those of sero-fibrinous 
effusion, but in some instances special features may be noticed. In neglected or 
prolonged cases, ^vasting, pallor and cachexia become marked. The intercostal spaces 
may be found to bulge, and cedema of tlie chest-wall is sometimes apparent. The 
pus may track through an intercostal space, generally the fifth near the nipple, pro- 
ducing a fluctuating swelling known as a pointing empyema or empyema necessitatis. 
This may infiltrate the skin and simulate a superficial abscess. The swelling so 
induced may pulsate, especially if it be on the left side — a condition known as pulsating 
empyema. ^ Pulsation communicated to the cliest-wall may also be observed in some 
large left-sided purulent effusions witliout local swelling. The displacement of the 
liver or spleen may be greater than with serous effusions, probably owing to the 
hiehcr specific gravity of the pus, which is usually 1 030 or more, and to the associated 
intummation of the diaphragm. In fetid empyema, the breath and sputum may 
be oifenstve, even before rupture into a bronchus occurs. Clubbing of tlie fingers 
and toes occurs in empyema of long standing, but may develop in a few weeks. Blood 
examination tcveala a moderate Icucoi^losis in the majority of coses. Counts of 
15,0^ l^cocytcs per cubic millimetre arc usual, and in some instances figures up 
to 100,000 per cubic millimetre arc obtained. 

Complications and Sequela;, — In neglected or untreated empyema the pus 
r^y track and become discharged in various directions. The commonest is rupture 
through llic visceral pleura into the lung and discharge tlirougU a bronchus. This 
may lead to sudden death from suffocation ; on the omer liand, in small empyemata 
spontaneous cure may follow this evacuation of tlie pus. In oUicr instances pyo- 
pneumothorax results, and occasionally gangrene of the lung. A second method of 
discharge is llirough the chcst-wall, as an empyema necessitatis. Perforation may 
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similarly costal penostitia may be or sums result This 

tion the cavity may fail to close and a chronic py adherent, and thereic 
generally clue to the lung being ^SstithVveloprocnt of bronc 

failing to expand It subsequently S’™'® r? of the infecUi 

‘ .ft the failure to close may be due to tne naim ^ 


be clue to a broncniai nsiuia, ui lo .. ■“■“b- ; r - > ot very uncon-- 

13 rare, but cerebral abscess, probably osteoarthropathy » 

cspcaally in cases due to sttcptococa Chronic pulmraapr ok ^ 

ocLsionil compheation, and lardaecous “^"‘Xe-nS paralysis, has b 

duration Diphtheritic infection of the wound, '''d''X.X S influenzal bronc 
recorded aftcj operauon, more cspeaaUy in cases secondary to inn 

'’"‘XTequda: M untreated cases may be fistulx, ' 

asophageal or external, and various deformities The sequej® and rc-expan 
be a^small amount of pleural thickening, or if operation were ^ ’ f the shon 
incomplete, there is fallmg-in of the chest, with flattening, f '“Xlsmus may rn 
and secondary scoliosis In other c^s, as mentioned abo^j^a chron^ p„bUroa- 
Diagnosu.— rho diagnosis of empyema ^ftXSe^cd under i 

the recogmtion of the presence of fluid m the pleura, "X ’? S chaSetcr. I" ^ 
fibrinous pleurisy , the other, the demonstration of its Pd™'l,.d even by phy»',‘ 
of the more severe symptoms, empyema is fie insldi 

of experience. This is partly due to the fain that its chara 

with signs increasing but little from clay to day, and partly to lU semndary , 
ita onsM being obscured by the clinical features of the primary X, Specially t 
therefore, to suspect lU existence m any case of obscure lung ‘ ^ of 

With dullness, carduc displacement and fever, consequent on pncuiuv 

'^""‘Therc arc a few special difficulucs as compared with sero-fibrinous 

ment separate mention. The first of these is subphreme abscess , 

to immobilisation of the diaphragm on one side, more commonly tne ngi . 

collapse of the lung and even pleural effusion The difficulty ‘\Sraaw 

subphreme abscess contains gas as well as pus The history, the 

ment of tlic heart’s impulse and radiography may all assist, but tne uiu 

IS often extremely difficult. , u ibout : 

Empyema may simulate a tuberculous or other abscess a 

and empyema should always be suspected in any case of local 
about the chcst-uall Pulsating empyema rcauires to be disunguishca i ^ 
aneurysm , the pulsaUon is less forablc and little, if at all, expansile in i ^ 
'1 he cardiac displacement, the radiograph and cautious exploratory punctu . 
the nature of Uic condmon to be recognised v be t 

In any case in eshich empyema is suspected three examinations may ^ 

a blood count, radiographic in>csUgation and exploratory puncture. 

morphonuclcar Icucocytosis of 15,000 per cubic millimetre and ^j. 

shallow in the radiograph obscuring the nos, together with cardiac 
be \cty suggestive, vvmle punaurc may prove the presence of pi^ , 
however, puncture may fail, although pus is present This ““X-H nua 
pus being too thick to pass through the needle, to loculation “vP-c. 
wrong choice of tlic site for puncture. The latter explanation is usually tne ^ 
since quite Uuck pus will often pass through quite a thtn needle, lu Oua 
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the other signs indicate pus, repeated punctures with a larger needle under anassthesia 
are called for, but it is well to be prepared to proceed to operation if pus is foimd. 

Course. — Apart from spontaneous cure of small empyemata by inspissation of 
the pus, or discharge through a bronchus or through the ^est-v\all, death generally 
occurs in untreated cases within a month or two. As in sero-fibrinoi^ pleurisy, 
sudden death may occur. Death may occur after operation, from exhaustion or from 
cerebral abscess. 

Prognosis. — ^This depends upon the primary cause, the method of treatment 
adopted, and the duration of the effusion before the operation. The most favourable 
forms are those due to the pneumococcus, which are reco|nised and treated at an 
early stage. In neglected cases, wth profound toxremia, wth gangrene of tire lung 
or lardaceous disease, the outlook is extremely grave. Empyemata due to streptococcal 
i^ection are serious, unless recognised early ; similarly with cases of fetid empyema 
due to anaerobic infections. Iniected hxmothorax consequent on gunshot wounds 
of tlie chest is of grave prognosis. The outlook is serious in cases of bilateral empyema, 
but recovery may follow evacuation of the pus on the two sides. 

Treatment. — ^The pus aspirated should be sent for cultivation and the organisms 
identified and examined for sensitivity to various antibiotics. In the meantime, as 
much of the pus as can be conveniently and comfortably removed should be aspirated, 
and in the absence of more definite information as to the susceptibility of the organ- 
isms up to 500,000 imits of penicillin should be put into the pleural cavity at the end 
of aspiration. Cultivation of the organisms may show that other antibiotics would 
be more appropriate if there are to be subsequent aspirations. 

Some cases of empyema may clear up with aspiration and antibiotics alone, but 
it is wise to assume that operation will probably be necessary when the empyema has 
become localised in the chest. Indications that suggest that operation might not be 
necessary would be that the Huld showed signs of cusappearance, that the fluid had 
become sterile, and from being purulent and thick was becoming serous and thin, 
while the leucocytosis and temperature had subsided. Neglected or missed empye- 
mata are rarely seen in Great Britain nowadays, but the desperately lU case with a 
large empyema is often best treated at first by the use of a trocar and cannula and 
the insertion of an intercostal catheter which is led off into a drainage bottle with a 
water seal. Controlled drainage of this sort is less exliausting to these patients than 
aspiration, and soon makes them fit for operation which would probably have been 
fatal beforehand. 

Before the use of antibiotics, treatment consisted in the evacuation of the pus 
by operation as soon as the diagnosis was established in pneumococcal cases. In 
those of streptococcal origin, operation was not resorted to while the fluid was of 
thin sero-purulcnt character, but was postponed until it was definitely purulent. 
Premature operation in streptococcal cases has been shown by the American Empyema 
Commission to be a very dangerous procedure, since the fluid is not shut off by 
adhesions and operation may lead to open pneumothorax, with flapping mediastinum. 
At this stage, tiie condition is described as pyothorax. A preliminary aspiration is 
of advantage in large effusions, and may be repeated in streptococcal effusions until 
they are ready for operation. The operation consists in drainage by removal of a 
piece of rib subperiostcally and incision of the parietal pleura. 

' In cases of chronic empyema, or of sinus tailmg to dose, the question of some 

, plastic operation must be considered. Various forms of operation have been devised, 
mvolving removal of portions of many nbs, and the decortication operation of Fowler 
j and Delorme, The general condition of the patient must be carefully considered 
j before tiicse operauons are advised. 

ji Special Varictiis of Empyema. — Certain special localisations of purulent pleurisy 

’ require separate consideration, notably apical, interlobar and diaphragmatic empyemata. 

I Apical empyema . — ^This condition is usu^y secondary to apical pneumonia, less 

i 
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commonly to pulmonary tuberculosis. It is one variety 
pus being shut off from the rest of the pleural cavity by adhesions. Ihe symp 
and signs are not characteristic, but may be suggestive. There 
ness below the clavicle, not transgressing the middle line, with weak ® ^ 

sounds, and possibly some indicarions of mediastinal displacemenL latter 

as a rule, be established only by the radiograph and exploratory puncture, 
being carried out in the second space near the mid-clavicular line, t n 
consists m drainage by indsion as near the lower limit of the effusion as 
Interlobar empyema . — Pus collecting between two of the lobes nuy oe 
to differentiate from pulmonary abscess, gangrene and broncniectasi^ 
not diagnosed until rupture into a bronchus draws attention to it. 1 he g 
generally most marked in the axilla or near the angle of the scapula. 1 hey , 
slight until rupture occurs, and even then there may be only a srnall area o ^ 

in the line of an interlobar fissure, with distant or weak bronchial ^ tc 
few rMca. The pus expectorated may be fetid, and the patient’s breath ? 
offensive a few days before rupture occurs. The condition simulates raohi'^ 

lung and may be almost impossible to differentiate from that affection. g^est 

examination gives the greatest help in the diagnosis. Recent observations s^ ^ 
that interlobar empyema is much less common than abscess. The treatm 
identical with that lor pulmonary abscess. deeply 

Diaphragmatic empyema.— The pus is usually encysted, and may be so 
situated as to give but few signs, 'fhe initial symptoms are generally severe, 
tliose of diaphragmatic pleurisy, but hiccough is often a troublesome 
pus forms there may be marxed consutuiional symptoms, and obscure sigM^ 
develop, such as dullness, at a point just above the base behind, with ^jjca 

bronchial breathing. With such a hUtoty and obscure basic signs, 
they occur after an attack of pneumonia, the use of the radiograph and of the exp 
needle should not be neglected. In cases not recognised and treated, _ ^ 

a bronchus or through the diaphragm may occur. The treatment is sinulaF to 
for ordinary empyema. 

HYDROTHORAX (DROPSY OR HYDROPS OF THE 

Hydroihorax is the name applied to a collection of clear fluid in the pleural cavnO' 
the result of passive transudaUon from the capdlancs. ^ 

Etiology.— -The commoniist cause of hydrothorax is cardiac failure. R 
in acute and chronic renal disease, under conditions similar to those leading W . ^ 
in lhe« affccUons. It » someumes found in severe anemias, especially fj 

anxmla. Obstruction to the azygos veins may lead to transudation into one p ^ 
cavity or into both. This obsuucuon may bo induced by pressure from 
by a mcduiunal or pulmonary new-growth, or by internal causes such as thromb^ 
iVn ovarian fibroma may be comphcaurd by asciics and hydroihorax, a conoi" 
known as Mcigi’ syndrome. ^ 

Pathology.— Ihe pathology of hydroihorax b that of dropsy elsewhere. 
produced by mcdiaiucal or chemical conditions affecting tlic blood flow mrowfa 
the capiliancs, and it must be disungutthed carcfuUy from inflammatory 
compoMUon as well as in the origin of Uic two 
pleural fluid. Hie characters of inflammatory effusions have been dcscnbed uo'' 
pleunsy with effusion. The fluid in hydrothorax is pale vcllow in colour, anJ ^ 
speofic gravity u I OU to l-01l> or Jess. It is dear and <1m not dot a/ler 
There IS liulc protein, often not more than I per cent., but transudates due to 
obstruction may contain as much as 3 per cent. ITjc celJubr cJcmcni* are 
although some cndothclid CeUi nuy be present, often united togcUier m pR'l^ 
'n»e fluid may be dcimiuly Llood-slained, when it U described as hxtDO*byd^“^ 
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Hydrothorax is usually bilateral in cases due to cardiac or renal disease, but in 
the former there is often more fluid on the right side, or the fluid may be confined 
to that side. The explanation of this is somewhat obscure. It has been suggested 
that it is due to pressure or traction on the vena azygos major by the enlarged right 
heart, but according to Fetterolf and Landis, a more likely explanation is pressure 
of distended right auricle upon the pulmon:^ veins. Fluid may also collect 
in greater quantity on the side upon which the patient lies most constantly. In cases 
with unilateral pleural adhesion, aedema of the lung may occur on that side, while 
hydrothorax occurs upon the other. 

Synaptonas. — The symptoms of hydrothorax are generally overshadowed by 
those of the condition causing it, but the occurrence of d^pncea and cyanosis in any 
case of cardiac or renal disease should suggest careful examination of the bases of 
the lungs. In the -absence of inflammatory complications the condition is afebrile. 
The signs are identical wth those of sero-fibrinous pleurisy, save that no friction 
sounds are audible at any stage. It is, however, more diificult to assess the signifi- 
cance of displacement of the cardiac impulse, owing to the increased size of the heart 
in the cases of cardiac origin. 

Diagnosis. — ^This depends upon the presence of signs of fluid in the pleura in 
association with cardiac or renal disease, with absence of fever, and also upon the 
characters of the fluid withdrawn by puncture or aspiration. Meigs’ syndrome is 
liable to be mistaken for a malignant ovarian tumour. 

Treatment. — Removal of the fluid may give great relief. It may be necessary 
to repeat the operadon, since the fluid often reaccumulates. The treatment of the 
prim^ condiuon should also be carried ouL Mercurial diuretics are sometimes 
elective and may be gh'CR where there is no evidence of renal disease. 

H7EMORRHAGIC PLEURAL EFFUSIONS 
All fluids poured out into the pleura contain a certain number of red blood cor- 
puscles. It is only when a number sufficient to give a definite red colour is present, 
that the fluid is regarded as hxmorrhagic. 

For convenience of description three forms may be differentiated — (1) Hemor- 
rhagic pleurisy or hemo-serothorax; (2) hemo-hydrothorax and (3) hsemothorax. 

1. HiEMORRHACIC PLEORISY, 

Th^ is simply a pleurisy with effusion, in which the exudate is blood-stained. 
Etiology. — The usual causes are malignanr disease oS the pisasa or jnedi- 

astinum, and sometimes tuberculosis of the lung and pleura. Hasmorrhagic pleurisy 
may occur in association with hepatic carrhosb, but in this case it is often the result 
of a terminal tuberculosis. It occurs less frequently in association with blood diseases, 
such as purpura, and with the malignant or haunorrhagic varieties of acute infectious 
fevers such as scarlet fever and sroall-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a sero-fibrinous effusion for the second time, it is found that 
the fluid, which was originally clear, is now blood-stained. This is not necessarily 
an indication of increase in the severity of the process, but may be due to injury of a 
blood vessel at the first operation. 

Symptoms. — ^The symptoms and signs are identical with those of serous effusion, 
aod^ the hamorrhagic character can only be recognised by withdrawal of the fluid. 
An interesting point is the frequency of excess of eosinophUs in these effusions. Diag- 
nosis and treatment are the same as for sero-fibrinous pleurisy. 

2. Hemo-hydrothorax. 

This tendition has been refeircd to under hydrothorax. It consists simply in 
blood-staining of a passive transudate into the pleura. 
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DISEASES OF THE RESPIEATORY SYSTEM 


3 HaawTHOEAJt. of the vessels 

Htemonhage mto the pleural ut the result of tnjury 

rre'‘.n 3 U.y. such 

fracture of^e nbs, rupture of au aneurysm and ^ ff 1914-1918 and 

of the traumatic group has been largely fh^t®70 per cent, of chest 

War of 1939-1940 Hxmothoran was noted m about 7U and it is a ra« 

OceasionaUy it occurs after the spftW^^^ ™p‘m^f a £3 rare compheauon of 
complication of artificial pneumothorM tratment and a les 
adhwion section in pneumothorax treatment. vessels, less corn 

PaSiology -The effused blood generally comes from lung 

rung^uXtfe^STfibnL^depmSm 

therefore does not clot, unless a second^ collapsed and ctentui* 

The loner lobe of the lung on the affected side ^”5 The upper lobe 

carmfied, unless absorption occurs or unless fonn m the P'e^. 

may show some compensator emphysema, and ‘"oa, „f the bron* 

separating it from the hiemothonut below When secondap. ,1 lower lobe 

or lungs occur, such as bronchitis or broncho pneumonia, the couap 

“ “lyropU^M —The symptoms of hamionhaM into the P''“” ffl ”5 

such as mpture of an aneurysm or erosion of a large vessel, are mmp 
death , “ dS“i?'anrthe otL“Ldtcano« 


death When due to disease or mjury of an intercostal % “®LTindicatioD»^‘ , 
and slowly ingravescent until dyspneea resUessness and the otner m 
internal himorrhage develop Wfien due to injury, W 

mav be masked or overshadowed by the shock fmnopt>sis and coug^ ^ 
the -wound of the lung or chest wall The signs are those ^pleural ^eQdcO'^ 
traumatic cases certain special features may be nienuoned There a gr . 
to retraction of the chest wall on the affected side, and the cupola ox ui r 
on this side is displaced upwards ImtaUon of the duphragmatic P‘ -jj.g 3 gives 
presence of blood may cause ngidity of the upper abdomen which som usually 
of intpstinal oprfnTatinn Vocal frCnUtUS 


presence oi uiouu w^ov v. w.v B.^v.c/..ien mtois is 

rise to an erroneous dugnosis of intestmal perforation Vocal iremi^ farcatiu^S 
diminished or absent Breath sounds will usually be absent but broncinai 
may be heard and m these cases the voice conduction is also mcreased fectioo 
Complications and Sequelae — The most senous comphcation is ,^youD‘l» 
tlie effusion This IS cenerally due to orramsms mtroduced at the tune ot me ^ ^ 


the enusion l ms is generally uuc w organisms muuuuee^. bi. w... , ^ci— 

cither by the missile or by portions of the clothing or skm earned m w 
organisms, such as a streptococcus, or anaerobic ones, as the Clostridium ^ 
or Cl sporogenes may be present. A haemo pneumothorax may wall- 

entenne the pleural cavity from the wound m the lung or through the c 

... ° f--. namfemom the effusion. 


cmciiug ulc VB.../ irora uie wounu m me lung or mrougu 

Gas may also be formed by gas produemg mfectmg organisms m the sucb 

collapse may occur m the contralateral lung or other comphcations may the 

as bronchitis, broncho-pneumonia, lobar pneumonia or cedema of the lo 

effusion IS small and not mfected there are usually no permanent royi 

severe cases sequels similar to those of sero-fibrmous pleurisy and empjem^ 
result. j«r-ploP* 


Diagnosis — Hxmotborax should be suspected when basic duUne^ W to 
shortly ^tcr a gunshot wound of the chest. The mistake that is most^^ 
made in such cases is to confuse haemothorax with lobar pneumonia. joosl 

displacement and the dimmution of vocal fremitus over the dull area are 10 ^ 

valuable diagnosuc signs An active lobar collapse is distmguishcd by the 
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the heart is displaced totNards the affected side. Radiography affords valuable con- 
firmatory evidence in most cases. When air and blood are present, the upper border 
of the dark area in the radiograph has a sharply defined edge, while the pleural 
cavity above is very translucent, use of the exploring syringe generally settles the 

diagnosis, except in certain cases in which, altliough a considerable quantity of blood 
may be present, none is removed by aspiration owing to the needle entering the clot. 

Course. — ^This depends upon the cause and size of the hiemothorax, and upon 
the mode of treatment adopted. It is profoundly and gravely influenced by infection 
of the effused blood. A small sterile hxmothorax is generally absorbed spontaneously. 
Medium-sized and large effusions may not disappear unless aspirated. An infected 
luemothorax will inevitably prove fatal, if untreated. 

Prognosis. — In a sterile haimothorax due to a chest wound the prognosis Is good. 
If infection occurs, the prognosis depends upon the promptitude with which this 
condition is recognised and radically treated. 

Treatment. — ^The blood in the pleural cavity and the fluid exuded from the pleura 
in response to the irritation of the blood form an ideal culture medium for infecting 
organisms. All hsmothoraces should therefore be aspirated at short intervals unUl 
the pleura remains dry. It is probable that the blood in the pleural space clots in 
most cases quite quieWy; that it is then defibrinated by the whipping effect of the 
movement of tlie heart and lungs ; then the fibrin sinks to the bottom of the pleural 
^ace on the diaphragm or is deposited on the pleura and pericardium. The de- 
fibrxnated fluid can be aspirated and its presence causes dilution with serous fluid 
until eventually the fluid becomes dear and yellow as the percentage of blood falls. 
Incidentally the serous effusion contains fibrinogen so that the whole contents may 
dot again unless they are aspirated. Such a clot becomes organised and forms a 
firefc Sbruotf fining on cfie vtsceraf ami parrelaf pfetrra wiircfi impedes re-expansfon. 
In such cases tlioracotomy to evacuate the dot and decorticate the pleura is necessary. 

In view of the dancer of infection it is wise to give penicillin or the sulphonamides 
from the start. If infection takes place, treatment is the same as that for empyema 

Hxmothorax due to rupture of adhesions or to trauma may on occasion cause 
severe blood loss and thoracotomy accompanied by transfusion may be necessary 
in order to find the bleeding point and save life. Patients should be given adequate 
doses of iron, but it is often wise to start convalescence with a transfusion of blood. 


CHYLOVS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspiration of a 
pleural effusion. It is usual to dassify such fluids into three groups — (1) Chylo- 
thorax ; (2) chyliform fluid ; (3) pseudo-chylous fluid. 

1. Chylothorax. 

There is an effusion of pure chyle or of serous fluid mixed with chyle. 

Etiology. — Chylothorax is usually the result of injury to, or disease of, the thoracic 
duct. The traumatic form is, as a rule, seamdary to crushing of the chest-wall with 
fracture of the nbs. In disease, the thoradc duct may be pressed on by a malignant 
or enlarged mediastinal glands, or the flow may be obstructed by tlirombosis 
of the left subdavian vein. Invasion of the thoracic duct by Ftlarta bancrofti may 
also be a cause. 

Pathology. — ^The fluid in true chylothorax is a milky emulsion which remains 
so on standing, although a crcam-like layer may form at the top. With the micro- 
scope fat globules can be seen, which with usual fat stains and can be dis- 
solved by ether. 
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2. CUYLIFORM EFFUSION. 

In this cond.Uon fat is present, but it is not Merit ed ear- 

iEtiology.— Chyhform effusions occur m associauon with tuberculosis 

cinema of the pleura or lung. . , . i • in smaller 

Pathology.— The fluid u milky and conUins fat m emulsion, although , 
quantities than in true chylothorax. On microscopical exammauon “‘'8 • ^ It 

are seen and numbers of cells, cliicflv Icucoqrtcs, undergomg fatty dcgcncra 
is, no doubt, from this process that the fat is derived. 

3. PSEUDO'CUYLOUS EFFUSION. 


In this condition the milky appearance is not 


due to fat, but to other particlo 

'^'’StfolSg^pSido-chylous fluid has bccen obseraed in chronic effusions due 
to heart disease, nephritis, tuberculosis and malignant disease. olobulm 

Pathology. — ^Tne milky appearance is due m some eases to a Icauim g Ljj 
complex (Wallis and Scholberg). Other rare causes of milky, opalescent o * 
effusions are the presence of particles of calcium phosphate, cholestcnn 
embryos. These fluids arc disunguished from the above by showmg a nepo 
standing. ^ , tnvesO* 

Diagnosis. — This can only be established by rnicroscoplcai and cncmicai 
gation of the fluid withdravi-n. , . , owins 

Prognosis.— The prognosis in most eases of milky effusions is senou » 
to the gravity of the primary condition. Some traumatic eases of true cnyi 
recover. . , ,iM>endeat 

Treatment— The treatment is for the most part symptomauc ano 
upon the prinu^ condition. In true chylothorax, removal of the fluid » iMQ 
unless It IS causing dyspnera or other symptoms of pressure. The drain ot lat 
by It is a serious loss, especially if the tapping has to be rep«ied frequenuy. ^ 
chyliforra ef^ions there is a marked tendency to recur after removal o 
fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, usually air, collects between the layers of the pl^^ 
■which now becomes a r^, instead of a potential, space. When serous fluid is pre^^ 
as well as the gas it is called a hydro-pneumothorax, when pus forms the 
is described as pyo-pneumothorax, and when blood and gas collect the term 
pneumothorax is applied, . , ^ 

Etiology. — Pneumothorax is more common in men, and the maximum 
is between the ages of 20 and 40 years, but it may occur at any age. The ^ 
gain access to the pleural cavity m the following ways : (I) Through the 
pleura from the air m the lungs and bronchi. Thu accounts for 95 per cent, or ® 
of the cases. The commonest cause is probably the rupture of a subpleural 
sematous vesicle. Pulmonary tuberculosis is a much less common cause, altbo g 
the ruptured vesicle may be m the scar of a healed lesion. Smee emphysema « 
almost mvanable concomitant of asthma and the severe pneumoconioses, 
pneumothorax is a not uncommon comphcation m these conditions, although 
diagnosis is more often made by radiological examination than by any other w J* 
Other pulmonary causes arc rupture of an empyema into the lung, gangrene _ 
lung or pulmonary abscess rupturing mto the pleural space. Acadental 
of Uie lung during paracentesis is an extremely common event. A broken nb 
foratmg the lung can also induce it. It may alro occur as a complication of artm 
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pneumotliorax treatment, especially when this is bilateral (2) Through the chest- 
wall, as a result of penetraung wounds, although pneumothorax is not a common 
result. An abscess in the chest-wall opemng externally and through the pleura, or a 
discharging empyema necessitatis, may be a cause (3) Through-the mediastinum, 
by ulceration of an oesophageal growth, or of a diseased bronchial gland, into the 
pleura, or from acadental perforation of the oesophagus durmg the passage of an 
oesophageal bougie or oesophagoscope (4) Through the diaphragm, from some 
hollow abdominal viscus, e g an ulcer of the stomach or duodenum may perforate, 
leading to the formation of a subphremc abscess, which in turn may break through 
the diaphragm into the pleura, or through therapeutic pneumoperitoneum where 
there IS a amgenital pleuro-pentoneal smus (5) Gas may accumulate in the pleura 
owing to infection of a pleural effusion by gas producing orgamsms This is generally 
the result of wounds 

Sudden spontaneous pneumothorax m apparently healthy persons is not \ery 
unusual and is occasionally found m the course of routine radiography It is usually 
known as simple benign pneumothorax The causation is not certam, but it used 
to be regarded as tuberculous with the same significance as a pleural effusion , tius 
behef has now been discarded Brock performed thoracoscopy m some of these 
cases and m a proportion of them he was able to see ruptured vesicles in either 
generalised or locahsed emphysematous areas In some he found ruptured bulls m 
apical scars presumably tuberculous , m some a cystic appearance of the lung, and 
vn others a pcoiUar * cuckoo spit " appearance wmch leaJwed air The probability 
IS that, m the maionty of cases, bemgn spontaneous pneumothorax is due to the 
rupture of an empnysematous bulla however caused In most cases the lung rapidly 
re expands, although there is a tenden^ to recurrence usually on the same side but 
occasionally on tlie opposite side Complete recovery is the general rule although 
m rare cases re expansion takes a long time and may not occur Very occasionaOy 
spontaneous hsmopneumothorox occurs The symptoms are usually more severe 
and a fatal result is not uncommon 

The exciung cause of pneumothorax may be physical strain or violent cough, 
but many cases occur while the pauent is at rest or ev cn dunng sleep 

Pathology — ^The entrance of air between the layers of the pleura disturbs the 
pressure relations m the thorax m a sumlar way to the effusion of fluid , but whereas 
with tlie latter the process is gradual, m pneumothorax it is rapid, and the pressure 
within the pleura changes from the normal ne^tive figure to that of the atmosphere, 
often m a few minutes or less Mediastmal and cardiac displacements hke those m 
p\eurai fusion, and due to the unopposed traction ol the sound side, are also rapidly 
produced The subsequent pressure relabons depend upon the source of the air 
If the opemng is m the chest wall, the intrapleural pressure will remam equal to the 
atmospheric, until the openmg becomes dosed If the opemng is m the lung, three 
vaneties occur (1) the openmg may remom patent, when tiie pressure keeps at 
atmosphenc level , (2) the opemng may be valvular, permitting the entry of air into 
the pleura dunng mspiration, but preventing its escape dunng expiration In this 
case the pressure m the pleura nscs above that of the atmosphere, and the air witliin 
It IS at a posiuvc pressure, causmg furtlier cardiac and mediastinal «hslocaUon with 
downward displacement of the diaphragm, (3) the openmg becomes scaled, and 
there is a condiUon of dosed pneumothorax m which the pressure may be equal to, 
greater or less than, that of the atmosphere 

To demonstrate pneumothorax post mortem, the necropsy may be performed 
under water, or by a flap bemg made of the skin and musdes at the side of the thorax, 
this being filled wiUi water before punctunng the intercostal spaces A third 
method is to dissect carefully through an mtcrcostol space down to the pleura, when 
the lung will be found to be retracted On opemng the thorax tlie appearances vary 
If tlic air entermg the pleura is stcnle, no inflammatory reaction occurs, the pleura 
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omckiv and the pulse becomes small and weak. Tbc m a few 

Sm/d and unaL or afraid « ap=^^ O^ioigUy to* °'^«,%eratura 


S3 unaSr. or“afra.d to apeak. Occaa.onaUy d«* 

As a nile the more acute symptoms subside in a j'^l^^tion the 

and the rapid breathing usuady pereisto for some umc ^^"^g^^sbaUoW br^ 
will usually be found siiung up, wth alx n^i working and wi^ rap 

'-8 . Tha affa«cd aida^^a tooat « en^ely 

. r ..AYTY/ant. au“ 


hsplacemcnt of the carduc impulse towards the unaffected side is , ^and 

T^aTmost immediate PafpaUon con^ the absence m cof^ 

■ Trt Vie ahsent. exceot where the collapsed lung ramau 


and 13 almost immediate k'alpauon con^ ine ui 

fremitus is found to be absent, except where the “>''“5“'U?“®^?^itioo S 
with the chest wall, over which area it mav be mctcasei The c^ R f„uod » 
cardiac impuUe should also be detcnnuied in nght sided ‘V^ °ght mPP’^ 

the left axillary region , m left sided cases it may be under orbeyond m | 

thorax is charactcnsucally tympaniuc or drum hkc as a rule, but m gliould b^ 

me pressure the tympany may 1» flat and muffled The to eocro^ 

caremllv mapped out , it may be found to extend across the ^ne 

Tn or Erate the liVer dullness m nght sided cases. On the other banj 
pneumothorax, the area may be smalf and ^ily escape re^piuon ^ 

^ the cardiac dullness may be c^pletely wanung on tlut f»de, an ^goo^ 
foSd to the right of the sternum This may give a ^ful ^ “ Resent at ^ 
. »Vi^ hreath sounds ate often absent, but they may be P**^ uudibJ® 


found to the right of the sternum This may give a ^ful mnt M w ^ at ^ 
On auscultauon, the breath sounds are often absent, but they audibly 

aoex, although weak. In other instances distant tubuUr breathmg may 
fKim the coUapsed lung , m cases with a large patent operung bmlow ^ 
brwthiDg may^be heard. The voice sounds have an amphonc o|; 
an? an ^pbonc echo may occur with any sound produced near or o'^. 

Metallic unklmg is an example of this being the quality conveyed to i5 

advratiuous sounds produced m breathmg The bell sound or bruit 
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valuable sign, but is not invariably present. It is elidted by listening to the chest, 
near where a coin is placed flat on it and tapped with another. Where the acoustic 
conditions are right for the production of these musical sounds, all sounds which 
produce rhythmic vibrations m the pneumothorax cavity wU have a ringing quality, 
whether they are rales, voice-sounds, breath-sounds, coin-sounds or even heart-sounds. 
The displacement of the heart can be confiimed by auscultation, and the heart-sounds 
may be found to have a metallic character. When air and fluid are present in ^e 
pleura tlie signs are somewhat modified. There is dullness at the base, which shifts 
its level with the patient’s movements, the upper limit being straight, in contrast 
with the curved line of ordinary effusions. A marked succussion splash may be 
heard and felt on shaking the patient, or the patient may demonstrate the sign by a 
sudden shake or jerk. 

Complications and Sequels. — Cardiac failure and rapid death occur occasion- 
ally. The chief complications are due to the entxy of infective organisms into the 
pleura, leading to pleurisy and the ef^io n of sero-fibrinous fluid or pus. The sequels 
may be pleural aabesiop s in cases that" recover, especially if effusion occurs. There 
may be also permanent collapspr nf in long-standing cases, and in pyo-pneumo- 

thorax a fistula, pl^rnpnlmnnary or external, may remain in spite of treatment. 

Diagnosis.— The recognition of a large or of a complete pneumothorax is easy 
as a rule, the signs being characteristic. When a large quantity of fluid is present 
in an open pneumothorax, the presence of air may not be recogmsed until after para- 
centesis and radiographic examination. The latter gives information of the greatest 
value and sometimes demonstrates the presence of local pneumothorax where it has 
not been suspected. The air space between the lung and pleura shows most clearly in 
radiograms, and if fluid is present as well, the dead level of the upper border of the 
shadow, varying with position, is most characteristic. Diagnosis is more difficult 
in cases where pleural adhesions exist, or where the pneumothorax is small and 
localised. Sometimes very careful positioning of the patient and very close scrutiny 
of the radiographic film may be necessary before the shght collapse can be seen. The 
foUowingronditions may give rise to difficult and should be considered in doubtful 
cases. ^^Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympanitic, the breath-sounds amphoric and the rdles 
metallic or tinkling, while the coin-sound may be obtained. These conditions can 
usually be distinguished by the flattening and retraction of the chest-wall over them, 
and the absence of cardiac displa^meat . or il it exists, the traction of the heart to- 
wards the attected side by fibrosis. (2) Advanc^ emphy sema . with complete oblitera- 
tion of the cardiac dullness, may be confi^d with pneumothorax. Large bilateral 
bullai may be mistaken for bilateral pneumothorax. (3) Massive collapse of one 
lung, with compensatory emphysema of the opposite side, may also belnistaken 
for It. In both these conditioQS careful examination will establish the real nature, 
(4) A subphrenic abscess containing gas (subphrenic pyo-pneumothorax) ; in this 
condition the diaphragm may be displacea upwards, and the note over the lower 
ribs may be markedly tympamtic. These signs are more suggestive when nght-sided. 
Succussion splash and beli-sound may be cliated. Th e heart, i f displaced. ls pus hed 
u pwards,. . The history of previous abdomia^ ffiseas e may be helpful, and s radio- 
gram may give conclusive evidence of the subphrenic origm of the condition. (5) A 
be'mta of the stomach or bowel through the diaphragm, or eventration of the dia- 
pnragiu, all rare conditions, may simubte pneumothorax, but in all there is generally 
abdominal flattening an d little if any cardiac displacement. A barium meal 
cS^niiwtjfiB will, as a nile, establish the nature of the condition. 

Course and Prognosis. — ^The course and prognosis of pneumothorax are pro- 
foundly influenced by the cause. In cases due to rupture of an emphysematous 
veside, or of a small localised healed tuberculous focus, where the pleura remains 
sterile and the aperture of entry doses, the air is usually complctdy absorbed in a 
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Treatment —{See p 196) The pidtaceous pleural contents should be removed 

as far as possible by operation PemoUm should be given as for acunom>cosis ol 
the lung and injected intrapleurally 


SIMPLE TUMOURS OF THE PLEURA 

These are very rare and arc, as a rule, only discovered after death Th^ ar® 
almost invariably of extrapleural ongm and their presence in the pleura is due to 
the direction taken by die grovrth Lipoma of the subpleural or of the medii^w 
fat may occur as small pedunculated tumours or very rarely as a large mass 
can be differentiated from tumours of the lung by radiographic examination alter 
diagnostic pneumothorax. 


MALIGNANT TUMOURS OF THE PLEURA 
Primary malignant disease of the pleura is rare, and may take the form of endo 

thclioma caremoma or sarcoma Secondary carcinoma and sarcoma are more commo^ 

Etiology —Primary endothelioma of the pleura is more common m late adul 
life and in the male sex. Sarcoma is more likely to occur in children and in young 
adults Secondary growths may occur at any age, but more commonly m later Iiic 
Pathology — Endothelioma of the pleura is a grovrth of obscure origin It ^ 
not been conclusively established that it is derived from the pleural endothehai ecus 
and by some writers it is classed as a caremoma It is at first unilateral, but it invoJv» 
the affected pleura over a wide area, sometimes umvcrsally The membrane app^” 
to be overlaid ivitK an irregular, rough bard covering, sometimes nodular In otaw 
cases there is more thickening and the condition may be localised There is neanf 
always a large amount of blood stained serous effusion The condition may 
to the bronchial or supraclavicular glands the Jung the spine, the diaphragm and me 
pentoncufo. 

Primary caremoma of the pleura has also been described, but is very rare Pnioaty 
sarcoma is also extremely uncommon, but the round celled and spindle celled varieties 
may occur, and angio sarcoma, fibro sarcoma, myxo sarcoma and chondro sarcoma 
have all been recorded 

Secondary carcinoma and sarcoma of die pleura are relatively common, and 
occur from direct extension in growths of the lung, bronchi and mediastinum, by 
metastases of growths in almost any distant part, or by lymphatic permeation m 
mary caremoma. In the last named condition pleural and pulmonary growths are 
a not infrequent form of recurrence sometimes occurring months or years after 
removal of the primary growth 

Symptoms — These arc not charactcnsuc, and mcreasmg dyspnoa due to ^ 
accumulauon of fluid may be the first indicauon More commonly pain and cougo 
similar to those of pleunsy, may occur acutely or develop more gradually Alt^t^S 
afcbnlc, as a rule, the occurrence of fever does not exclude m^ignant disease 
exia and wasting arc often not marked until the condition is advanced The 
are generally mmstinguishable from those of ordinary pleural effiision unless 
ary growths become manifest in the cemcal or axillary glands Sometimes 
dry fncuon may be heard, or there may be signs of pleural thicxemng without flui 
T here is often local pain and tenderness owr the chest, ^ploratory puncture Cw 
demonstrate the haimorrhagic character of the effusion The speeme j 

generally 1 018 or over and the cytology of the fluid nuy be suggestive, especially u 
excess of endothelial cells, often aggregated into plaques, is found. , . j 

Complications — ^The growth may spread to the Jung and cause cough » 
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expectoratioD, often blood-stained, or it may involve the chest-w^. Metastases 
sometimes develop along the course of the needle track after aspiration of the fluid. 
The secondary growths, especially those in the glands, may exert pressure, e.g. the 
axillary glands may ca\ise cedema and swelling of the arm. A primary growth of the 
pleura may cause intense pain as it may spht the costal cartilage from the sternum 
and invade the periosteum. 

Diagnosis. — ^A chronic pleural effusion in a middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant disease 
of the lung and pleura. Evidence of flxiid in one pleura, at an interval after excision 
of the breast for malignant disease, is very suggestive of secondary pleural growth. 
A hannorrhagic effusion, not due to tuberculosis or renal disease, should also arouse 
suspicion of malignancy, especially if reaccumulation after tapping is rapid, and if 
the subsequent tappings show increasingly haemorrhagic characters. When aspiration 
of a considerable quantity of fluid gives little relief to symptoms, or when irregular 
dull areas remain where resonance might be expecrted, the probability of growth 
must be home in min d. Growth involvmg the ciiest-wall, or the presence of cervical 
or axillary glandular metastases render it certain. Radiological examination after 
removal of some of the fluid may show characteristic plaques on the pleura. 

Course. — ^This is almost invarbbly progressive, the duration bemg rarely more 
than 2 years, and occasionally much less. 

Prognosis. — Malignant growth of the pleura is invariably fatal unless removal 
is possible. 

Treatment. — From the nature of the condition tins can only be palhative. Anal- 
eesic drugs may be aiven freely for the rehef of pain, morphine being reserved for 
the severe forms and later stages, as far as possible. Repeated tappings may be almost 
compulsory, if there is much distress from tlie reaccumulation of the fluid, but it 
must be remembered that In hamorrhagic effusions the loss of blood by this means 
is considerable. Air replacement may sometimes give rehef for a longer period than 
simple aspiration. In rare cases, removal by operation may be practicable if the 
diagnosis is made early and the grow^ is localised in an accessible position. Deep 
X-ray therapy may rcheve the p:^. 


INJURY 

Inju^ to the pleura may occair in fracture of the nbs, the fragments piercing or 
tearing it. Siimlarly in penetrating wounds of the chest, the pleura may be exten- 
sively lacerated. It may also be tom by direct violence without breaking of the nbs, 
Md m rare cases a henual protrusion of lung may occur, forming a small swellmg 
in an intercostal space, protruding with inspiration and emptying with expiration. 

R. A, Young. 

G. E. Beaumont. 

E. R. Boland. 


DISEASES OF THE DIAPHRAGM 

SPASM OF THE DIAPHRAGM 

Diaphragmatic spasm may be cither clonic or tonl^ the former being termed 
hiccough. 

Clonic spasm , — ^This may be due to a variety or causes, namely : (a) Alimentary : 
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from xmtation of the tesophagus or stomach by pungent or imtant substances sudi 
as pepper, pickles or tobacco It occurs also as a symptom in gastritis, diiatetion oi 
the stomach, enteritis, intesunal obstruction, tympanites and pentoniUs, and m tee 
late stages of debilitaUng disease (*) Nervous as in hjstena, cerebrd tumour, 
memngitis, hydrocephalus, epilepsy and alcoholism It may also result from pen- 
pher^ nerve irritation, in such conditions as mediastinal tumour, medias^us, 
eidargcd thoracic glands, diaphragmauc pleurisy or pericardial effusion 
epidemics of encephalitis lethargica, hiccough has occurred as a symptom, loere 
13 usually some slight pyrema, and the condiuon may persist without intermission 
for several days (c) Renal as in chronic nephritis and urairma. 

Tonic spasm —This may be met with m tetanus, strychnine poisomng, laryngismus 
stridulus eclampsia, epilepsy and hydrophobia. If there i;> associated intercostal o 
laryngeal spasm, there is grave risk of death from asphyxia. t. u th 

Treatment — Simple hiccough may often be relieved by holdmg the brea^ 
pressure on the chest or by simple inhalations, such as of ammoma, ether or spin 
of chloroform Hiccough due to or^nic disease or to peripheral irntation may omY 
be relieved by removal of the cause In epideimc luccough, m obstinate cases o 
hiccough due to other causes and m the tonic form of spasm, various antispasmodJC 
measures may be tried, such as trmitno, brotmdes or phenobarbitone, by the rooutn, 
adrenalme, or adrenaline and pituitary (postenor lobe) extract hyp^ernucally , 
the inhalation of chloroform. In some cases relief may be obtamed by spraying 
the skin above the clavicle with ethyl chloride Injection of the phremc nerve witn 
procame has been used with success when all other methods have faded 


DIAPHRAGMATIC PLEURISY 
This condition is described on p 106$ under the headmg of Pleurisy 


PARALYSIS OF THE DIAPHRAGM 

Definition. — Paralysis and loacuvity of either leaf of the diaphragm, or of botl^ 
}EUo\Q&y — Paralysis of the diaphragm may be caused by disease damaging the 
centre m the spinal cord, by conditions affecting the phrenic nerve in its course oS 
by reflex inhibition of the ccutxe Causes involving the centre mclude polionijeh^' 
hemorrhage mto the spinal cord and tumours of the spinal cord or its membraues, 
or of the spme itself The phiemc nerves may be affected by diphtheritic neuntis. 
Either or both of the nerves may be compressed by mediastmal tumours, or by 
flammatory exudates. They may be severed or injured by woun^ in the 
Evulsion or crushmg of the phretuc nerve is imjw frequently employed therapeutica^ 
in order to promote collapse of the base of one lung and closure of cavities m cases 
of tuberculosis and in bronchiectasis Occasionally no cause for the paralysis 
be found 

Symptoms — Diaphragmatic paralysis results m the affected leaf of the diaphr^ 
becoming immobile and remaining at a higher level m the thorax normah ^ 
showing paradoxical movement, i e ascending with inspiraUon This can easily ^ 
seen on radiographic examinauon Sometimes this is noted as a reversal of ^ 
ordinary abdominal movements during respiration, with the result that there » 
epigastnc recession during inspiration In elderly patients the diaphragmatic paraljs» 
someumes causes dyspneea on exeition and some discomfort after meals. 

Treatment,— This is, m general, that of the condiuon causing the paralysis. 


EVENTRATION OF THE DIAPHRAGM (seep. 6+7) 
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DISEASES OF THE MEDIASTINUM 

The mediastinum is the interpleural space, and occupies the medi^ part of tlie 
thorax, from the superior aperture above to the diaphragm below. Strictly speaking, 
any affection of any of the important structures occupying this space, such as the peri- 
cardium, heart, great vessels, ^r passages and the ^ymus, might be included under 
tills heading. They are, however, more conveniently grouped under the various 
systems to which they belong, and diseases of the mediastinum are commonly re- 
stricted to conditions arising m, or affecting the coimectivc tissue and glands found 
in this space. 


MEDIASTINITIS 

Mediastinitis or inflammation in the mediastinal coimective tissue, may be acute 
or chronic. In tlie acute forms there may be an inflammatory serous exudate causing 
cedema, or the inflammation may progress to abscess formation. The chronic forms 
arc indurative or fibroid in character, although chronic abscess may occur. 

ACUTE SIMPLE MEDIASTINITIS 

.Etiology. — Acute mediastinitis without suppuration may result from injuries to 
the chest-waii or sternum, and from lacerating wounds of the ccsophagus or trachea. 
It is sometimes secondary to inflammatory pro(%sses in the lungs, plcune, pericardium 
or peritoneum, and to periostitis of the sternum or vertebrs. Pneumonia is a not 
uncommon cause. 

Pathology. — ^There is a hyperxmla of the mediastinal connective tissue with 
inflammatory cedema. Mediastinal serous effusions have been described, but these 
are, \vithout doubt, enc^'sted pleural efliisions encroaching on the mcchastmum. 

Symptoms. — ^The clinicd manifestations of acute mediastinitis are vague and 
not (diaracteristic. There is a rmld pyrexia, the temperature reaching 99* or 100“ F. 
Pain under the sternum may be complained of, and on auscultation over it a few fine 
crepitations may be heard on deep breathing, or they may occur synchronously with 
the heart beats. 

Diasnosis. — Mediastinitis is often not recognised or suspected, since it is masked 
or over^adowed by the chnical manifestations of the primary condition. 

Course.— The affection may subride or proceed to abscess formation. It may 
result in fibroid thickening or adhesions. 

Treatment. — No special treatment is required, apart from that appropriate to 
the condition inducing it. 


ACUTE SUPPOnATIVB MEDIASTINITIS 
/Etiology. — ^jVeute suppurati\e mediastinitis or mediastinal abscess is more com- 
mon in males and may occur at any age, although it is more frequently seen in early 
adult life tlian at other periods. Some cases are of traumatic origin, and follow per- 
forating wounds or blows on the sternum, not necessarily causing fracture.' Perfora- 
tion or injury of the oraophagus is a comparatively frequent mode of access of pjogcnic 
organisms to tlic mediastinum. This may occur from ulceration of an ccsophageal 
n.c\v*growtli, from injury due to a swaUowed body such as a tooth-plate, or from the 
passage of an tesophagoscope or bougie. Perforation of the traclica or main bronchi 
by an inlulcd foreign body is sometimes the cause of mcdiasunal suppuration. Various 
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pulmonary conditions may lead to pjogemc infection of the mediastinum, such as 
pulmonary abscess or gangrene, pneumonia and bronchiectasis Penosum or osteo- 
myehtis of the sternum, vertebra or nbs suppuration in the mediastinal gla^, or 
tracking down of deep cervical abacesses may im lead to mediastinal abscess hxtCT 
sions of pyogenic processes from the pencardium, pleura or pcntoncum may aiso 
be causes A suppurating hydatid or dermoid cy&t may rupture into the mediastinuni, 
and, lastly, the mfection is blood borne m some cases from infective endocarditis 
pyiemia, erysipelas or enteric fever Dieulafoy pointed out that certam cases o 
empyema, onginating near the mediasunum, may, by encroachmg 
induce predominating mediastinal symptoms, which be described as the ‘ mediastinal 
syndrome Such cases, although abscesses encroaching on the mediastinum, src 
not mediastmal abscesses but are m reahty speaal instances of encysted empyema. 

Pathology — The suppuration may be hmted to any part of the anatomical 
divisions of the mediastinum, or may spread from one compartment to another 1^ 
pus sometimes trades m various directions, e g upwards to the neck, downwards m 
the abdomen, or it may pomt in the chest The abscess may rupture into to 
(Esophagus, trachea, aorta, pleura or pericardium. . 

Symptoms. — The onset may be insidious or acute In the latter case it may 
ushered m by severe pam under the sternum, raduting to the bati and shouI(«rs* 
The symptoms may be divided into those due to the inflammatory process, and those 
resulting from the pressure exerted by the collection of pus. The former compnse 
malai&e, fevcT and sometimes ngors, while blood examination may demonstrate a 
leucocytosis of 10,0(X) per cmm. or over The pressure symptoms vary sccorm^ 
to the amount of pus produced and its situation. They mdude dyspneea and 
mal or brassy cough, from compression of the vagus nerve or direct 
trachea. There may also be dy sphagia from obstruction of the cesophagus, and 
ness from pressure on the left recurrent laryngeal nerve Pressure on the 
roots, intercostal nerves or brachial plexus may lead to severe neuralgic pains PArtm 
or complete obstruction of the great veins may be apparent from distension of 
supeifloal thoraac veins or of tmisc m the neck. Oedema of the chest wall is 
times seen from this cause or it may result from the inflammatory process extendi^ 
to the chest walk The signs m severe cases will be those caused by the pressu* 
effects just described. The patient looks ill, distressed, dyspncnc and more or 
cyanos^ The respirations may be noisy, as there is Eometunes inspiratory dyspn^ 
with stndor, this being known as the kiut de cvmage The HilatpH veins ^ 
apparent and the duection of the current may help to bcahse the of the obstntf 

tion There is sometimes local redness and cedema from pointing of the 
near the sternum, m the neck or m the mterscapular region on either side, Palp^ 
may teieal local tenderness and even fluctuation m any of these areas- 
often dullness over the sternum, sometimes extendmg to one or other side, or t£w 
dullness may be found in the mterscapular region. It u said that the dullnr^ 
shift with the position of the patient m some cases. Breath sounds are distant, ^ 
weak or bronchial over the dull area, except when it is behind the sternum, vroco 
they arc harsh 

Complications and Sequels.— Tlw important complications are those due t 
rupture of the abscess If this occurs mto the lung or the (esophagus pus is ■ 

ated or passes mto the stomach. Gangrene of the mediastinum may follow, or 

may occur from suffocation or hasmorrhage. Extension of the abscess may IcaoJ 
purulent plcunsy, pericarditis or pentonitis, or to suppuration in the neck. 1“ 
that recover, chronic mediastmitis with matting together of the mediastinal content 
may be a set^ueh 

Diagnosis.— The “mediastinal ^xidrome” of dyspneea, stndor, paro*)*^ 
cough, boaiscncss and dj sphagu with signs of pressure on artenes, v ems and nci^® 
IS common to many conditions caasmg pressure not^ly tncdiaso^ 
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new-g^o^\'th, enlarged mediastinal glands, aneurysm and pericardial effusion. The 
differential diagnosis of these is more considered under mediastinal new-growth. 
The occurrence of fevers and rigors, the presence of a pointing swel^g, and the 
demonstration of a leucocytosis may ^ve strong suggestion as to the inflamniatory 
origin of these symptoms and signs. The radiograph may reveal a localised mediastin^ 
shadow, often non-pulsating, mthough it must be remembered that in rare cases a 
mediastinal abscess may pulsate. 

Course. — The disease is acute and rapidly progressive, unless relieved by opera- 
tion or by spontaneous external drainage in a few fortunate cases. 

Prognosis. — ^This is very grave, and the majority of cases die unless recognised 
and treated early. If gangrene develops, a fatal result is inevitable. The outlook is 
more hopeful when the anterior mediastinum alone is involved. 

Treatment. — Prophylactic. — Foreign bodies in the oesophagus and trachea 
should be removed as soon and as gently as possible. The utmost care should be 
exercised in the passage of a bougie or the cesophagoscope in cases of oesophageal 
stricture. 

Curative. — As soon as mediastinal suppuration has been diagnosed and localised, 
surgical measures should be adopted. The mediastinum can be reached by resection 
of pieces of costal cartilage or by trephining the sternum ; appropriate antibiotic 
treatment should be given. 


CHRONIC MBDIASTINITIS 

Tlus also occurs in two forms, chronic indurative mediastinitis and chronic abscess. 

Chronic iNDURATfVB MEOCASraans. — The may occur as a sequel of any form 
of acute mediastinitis. The best known is that associated \vitb chronic adhesive 
pericarditb, and usually known as chronic indurative mediastino-pericarditis (pp. 
77, 883). Other forms include the chronic inflammation and tmekening whiw 
occur around enlarged, scleroric and pigmented mediastinal glands, and around the 
same glands when mected by caseous or calcareous tuberculous lesions. 

Ctoonic Mediastinal Abscess is generally of tuberculous origin, arising from 
breaking down caseous bronchial or mediasdnri glands, or from tuberculous disease 
of the spine or ribs. A chronic abscess may, however, be caused by a foreign body, 
such as a bullet. ^ 6 /. 

Symptoms. — Simple indurative mediastinitis may give rise to practically no 
symptoms or signs. Chronic abscess may cause symptoms of ill-health and of medi- 
astinal pressure, or may only become apparent when it points superfiaaffy. 

Treatment. — The treatment of chronic mediastinal abscess is practically the 
same as that for other “ cold abscesses due to tuberculosis, indsion and drainage 
being avoided if possible in favour of aspiration and chemotherapy. Other cases 
may require operation. 


EMPHYSEMA OF THE MEDIASTINUM 

In performing tracheotomy, the pretracheal layer of deep cervical fascia is of 
necessity incised. If difficulty arises m inserting the tube into the tracheal incision, 
air may be drawn deep to this fascia by the vi^rous attempts at respiration and thus 
pass into the superior mediastinum, or supeifldal to it into the antenor mediastinum. 
Rupture of the trachea, bronchi or oesophagus, or rupture of air vesicles or pulmonary 
lesions \\hcrc the pleura is adherent, may also cause it. In acute interstitial emphy- 
sema of the lungs, the escaped air may track along to the root and reach tlie mccu- 
astinum. 

Symptoms. — Emphj’scma of the mediastinum may give rise to \cry indefinite 
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In glandular enlargement from any cause, there may be dilated veins over the front 
or back of the chest, especially in the upper part, and a “ hilum dimple ” has been 
described as appearing in the second intercostM space beside tlie sternum, on holding 
tlie breatli at Uie end of inspirauon One pupil may be larger tlian the other, owing 
to sympatheUc stimulation Small areas of dullness may be found at the back, near 
the upper thoracic spmes, or m front do&c to the manubnum Breath-sounds over 
these areas may be bronchial or harsh Occasionally the enlarged glands impede 
the air entry to a lower lobe, generally the nght, in which case breath-sounds are 
notably weakened over this area, while the percussion note may be unpaired Norm- 
ally, whispermg pectoriloquy ceases at the seventli cervical spme, with enlarged 
mediastinal glands it may be beard along the middle bne or close beside it, in the upper 
thoraac region from the first to the fifth thoraac spines This is known as d’Espine’s 
sign or tracheophony It is a confirmatory sign, when other indications are present 
Eustace Smith’s sign is of litde value It consists m a venous hum, audible over the 
manubnum stemi, when the child’s head is thrown back as far as possible Most 
of these physical signs are of histoncal mterest only as diagnosis is unreliable without 
radiological information Occasionally pressure on the recurrent larjngeal nerve 
may lead to an abductor paralysis of one vocal cord In cases of tuberculosis, syphilis, 
Hodgkin's disease or leukremia, enlarged glands may be present m other parts of the 
body, and may thus assist in diagnosis 

Complications — A caseous gland may ulcerate into a bronchus or into the 
trachea, and death has resulted from glome impaction of a portion of the gland 
Ulceration into the oisophagus has been described Rupture into the mediastmuro 
may lead to mediastinal abscess Invasion of the pleura, lung or pencardium may 
occur, or generalisation causing widespread miliary tuberculosis Compression by 
tuberculous glands may lead to lobar collapse and broncliiectasis may follow 

Diagnosis — ^Whenever the condition of mediastinal glandular enlargement is 
suspected, radiographic examination should be made if possible It may help to 
distinguish between other conditions causing mediastinal pressure, such as aneurism, 
abscess and malignant growth Unfortunately m tuberculous disease, it show’s best 
the condition of least importance, namely, the old healed calcified glands The 
Mantoux test should be used to differentiate betw een tuberculosis and sarcoidosis 
Prognosis. — ^This vanes with the cause, bemg senous m Hodgkm’s disease and 
Icukicmia In tuberculous cases, the prognosis is, as a rule, good, apart from com- 
plications, prov’ided treatment is prompt and adequate The prognosis of this form 
of sarcoidosis is excellent 

Treatment. — In tuberculous adcmtis, the general condition should be improved 
by every possible means The child should be taken from school, rest and excrase 
are to be carefully graduated, and a bberal diet supphed, with extra mdk, cream and 
butter Cod Uver oil and malt extracts arc uscfiii In glandular enlargements due 
to syplulis, Hodgkin’s disease and leukaania, the treatment appropnate to these 
diseases should be emploj ed and symptoms due to pressure reliev ed as far as possible. 
Opinions differ as to whether tuberculous adenitis and the primary lesion which 
gives rise to it should be treated with antibiotics Undoubtedly most cases recover 
without, but treatment with streptorajemand isoniazid should be given in very young 
children, or where there are complications such as bronchial ulceration or compression, 
or any suggestion of post-pnmary spread, or where the seventy of symptoms suggest 
any doubt is to the usually favourable outcome. 

MEDIASTINAL TUMOURS OR NEW-GROWTHS 
Routine radiology and thoraac surgery hav e enlarged our know ledge of mediastinal 
tumours 

Neurogenic Tumours, divided into neurofibromata and gangho-ncuromata, arc 
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9 often reach a coiwidcr- 


changes. 

Dermoids and Teratomata are congenital qrsts which arc 
anterior mediastinum. They often give rise to no symptoms but they have a aenm 
tendency towards malignant change. j- .:„,i /.n. 

Lymphoblastoma and Lymphosarcoaia produce considerabJe v 

largement with pressure symptoms. They arc usually very sensitive to ^ 

and their disappearance after a few exposures is almost diagnostic, but they 
recur and eventually fail to respond to radiotherapy. ^ 

Lymphadenoma or Hodgkin’s Disease causes mediastinal tumours simuar 
those of lymphosarcoma. They also respond to radiotherapy but not quite so quic y 
or completely, although the effect often lasts longer. ^ ^ f the 

Thymoma. — ^This tumour is found usually in the anterior and upper 
chest but they may occur over the pericardium or even on a level with the diapnrag • 
Their presence is sometimes associated with myasthenia gravis and they sometim 
become malignant. ^ . . 

Intuatiioracic Goitre. — Colloid goitre sometimes descends into the anten 
mediastinum behind the upper end of Ac sternum where it may <ause 
symptoms. It can sometimes be felt from above on deep inspiration or during 
swallowing, and it often causes deviation of Ac trachea wiA respiratory 

Pleuro-pericardial cysts arc simple cysts lined by flattened epiAchal ecu 
and filled with a clear colourless liquid from which they get the name “ 
cysts In origin they are congenital arising from the pleural cavity at the 15 
embryonic stage. They are found lying in Ae cardio*phrenic angle, usually on tn 
right side, and may be circular or lobulaied in outline. They seldom give rise w any 
symptoms unless tiiey become very large. This is unusual, and their chief importanc 
clinically is due A the errors in diagnosb Aat may arise when they are seen in 
radiograph of Ae chest. . . 

Mediastinal Glands may become very massive in bronchial carcinoma so Aa 
they overshadow the priraaiy lesion, and m primary tuberculosis in children an 
non-immune native races they may give rise to mediastinal symptoms. 

Hydatid Cysts of the mediastinum arc rare m this country although they arise 
in the mote primitive agricultural countnes of the Continent, the Americas ano 
Australia. , 

Other Tumours occasionally occur : lipomata, meningocele, haemangioma and 
chondromata are worthy of mention. 

Pathology.— The morbid appearance depends upon Ae situation of orimn, 
directions of growth and Ae nature of Ae tumour. Sarcomata are generally som 
pinkish in colour and vascular, while carcinomata are paler and firmer. There may 
be one large mass weighing several pounds, or there may be multiple growths. 
the tumour reaches a considerable size it may infiltrate, surround, compress or dis- 
place contiguous structures. This is particularly the case m the lympho-sarcomata. ^ 
trachea, ccsophagus and large vessels may be surrounded, the pericardium and hea^ 
may be extensively infiltrated, and the nerve trunks may be enclosed and corapresse^L 
Secondary deposits are common in oAer glands, but not infrequently the 
bronchial glands may be seen entirdy enclosed in growth without being infiltrated- 

Symptoms. — The onset is often insidious, and the condition may not be 
pected until cachexia and pressure siots develop. Malaise, weakness, shortness oi 
brcaA, cough and pain are often early symptoms, which become more pronoun^® 
as the case progresses. The pressure symptoms and signs constituting the “ medi' 
astinal syndrome ” compnse — 

I. Presture on the air pottages, giving nse to dyspncca, cough and expectorated' 



1095 


mediastinal tumours or NBW-OROWTH3 

The dyspnoea may be inspiratory and assodatcd with stridor, or expiratory and 
paroxysmal. The cough is harsh and may be “ brassy " ; it is often associated with 
mucoid, blood-stained or even “ prune juice ” sputum. Bronchiectasis may result 
in some cases. . . i • 

2. Pressure on or infiltration of the lung, leadmg to collapse and sometimes breaking 
down of lung tissue. If the pleura is reached or invaded, pleural effusion, often blood- 
stained, may result. 

3. Pressure on arteries . — Compression of bnmches of the pulmonary artery may 
lead to loci gangrene, or in other cases the growth may ulcerate into a larger vessel 
and cause fatal hemorrhage. Pressure on the subclavian artery may cause inequality 
of the radial pulses, and, accordmg to Ekgren, this may only be present when the 
patient is lying and not when he is standing, 

4. Pressure on veins . — Dilated tortuous veins may be seen over the^ front of the 
chest and abdomen, or in the neck. The flow of blood in these superficial vems may 
be reversed in direction, owing to the obstruction of the superior vena cava or its 
main radicles. The current then runs from above downwards, instead of from below 
upwards, as normally. There may be adema of the chest-tvall or of the face and 
neck from the same cause. 

5. Pressure on nerves . — ^The vagus may be compressed, causing paroxysmal dysp- 
noea and cough. Laryngeal paralysis or spasm may result from involvement of the 
lecunenl laryngeal nerve. Dilatation of the pupil, followed later by constriction, 
drooping of the upper lid and enophthalmos, occurs when the sympathetic is involved 
(Homer’s syndrome). Paralysis of the dbphragra on one side from compression of 
the phrenic nerve, and pain from involvement of the intercostal nerves, may be 
present. 

6. Pressure on the (esophagus may lead to dysphagia of increasing degree. 

In addition to signs horded by these various conditions, there may be gland- 
ular enlargements in the neck, the suprasternal notch or in the axiUs. The growth 
may invade the chest-wall at any spot, and in rare cases it may cause visible or palpable 
pu^tion, The pulmonary physical signs are dyspncca, sometimes orthopneea and 
cyanosis. In some instances the patient prefers to lean forward ; this is said to be 
due to the fact that in tliis position the antcro-posterior diameter of the mediastinum 
is increased, and the tension caused by the growth is thereby lessened. There may 
be dullness over the sternum or over the upper thoracic spines, and over any part 
of the lung invaded or compressed by the groivth. The breath-sounds heard over 
the dull area may be harsh, bronchial, tubular, weak or absent. The signs due to 
any secondary condition, such as bronchitis, bronchiectasis or a pleural ef^ion may 
be found in addition. 

Complications, — ^These include the secondary conditions just mentioned. Others 
are due to ulceration of the groNvth through the chest-wall, or into the trachea, bronchi, 
cesophagus or aorta. Pericarditis may occur if the growth invades the pericardium, 
and haunopcricardium may result from ulceration of a vessel. 

Diagnosis. — ^^Vhca signs of mediastinal pressure become apparent, ncw-grotvth 
should be suspected, in common with aneurysm, mediastinal abscess or cyst, enlarged 
rocdiasdnal glands and pericardial eflusion. The history, the general condition of 
the patient, the plij’Sical signs, blood examination and the radiograph may all help 
in distinguishing between these condidons. The evidence aflorded by the radiograph 
may be of the utmost t'aluc. The pulsating shadow of an ancuty'sm, the large area 
of a pericardial effusion, the indefinite edge of an infiltrating growth extending into 
tlic lung, may be shown clearly, but the appearance should alwaj'S be interpreted in 
tlic light of the otlicr clinical features, and a diagnosis should not be made on radio- 
graphic findings alone, since a growth may pulsate, or may gi\c rise to an effusion, 
while a mcdiastmal ab:>ccs3 or a cj-st may give a sharp shadow. An asophageal new- 
growih can sometimes be differentiated by the ccsophagoscopc, but tliis should only 
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be employed when aneurysm can be «cludcd. Diagnosis from bronchial n^- 
growths may be almost impossible. Before the onset of pressure symptoms, gro^ 
may be suspected from the cough and emaciation, and here again the radiograph m 7 
give valuable indications. Chronic tuberculous disease should alwajs be exclufle^ 
by repeated sputum examinations. The diagnosis of mediastinal growtli 
times be obscured by some of the complications it induces, notably pleural 
and bronchiectasis. The rapid onset and progress of these conditions and the bloo - 
stained character of an effusion may all suggest the possibility of a mahgnai^ 

The presence of enlarged glands in the neck or axilhe, or of nodular growth m 
chcst'Wall or cpisternal notch, may afford almost conclusive evidence of mahgn^t^ 
Course. — Malignant growths enlarge and the course is often rapid, paiticuiary 
in lympho-sarcoma. Fulminating cases lasting only a few weeks occur ; i* 

monly the patients live from 6 months to 2 years from the onset, rarely more. 
tumours often give rise to no symptoms and arc discovered as a result of rou 
radiological examination. _ 

Treatment. — Since simple tumours may grow in size and cause pressure *3^*^ 
toms or become malignant they arc better removed if this is possible, although 
left they do not necessarily cause death or disability. The treatment of ino^ra 
malignant tumours vs that of inoperable malignant disease elsewhere.^ Deep 
or radium treatment in some form may be tried. Otherwise treatment is 
and palliative. Pain may be relieved by aspirin, codeine or morphine. Sleep ^7 
be induced, if there is insomnia, by chloral hydrate, papaveretum Omnopoa) oroW 
hypnotics. If effusion is causing dysporca jt may be tapped, but the fluid usuauy 
collects again rapidly. 


DIAPHRAGMATIC HERNIA 

Definition.— Protrusion of an abdominal viscus, usually the stomach, through 
the diaphragm into the thorax, 

Etiology.— The condition may be congenital or acquired, some of the 
being due to trauma or inflammatory necrosis. The majonty of cases result fro® 
congenital defect in the development of the diaphragm. Congenital hexni»_3t 
usually “ false ”, there being no covering sac as a portion of the diaphragm is rmssin^ 
They occur dorso-laterally, through the foramen of Bochdalek, posteriorly 
the tcsophageal hiatus or parastcmally through the foramen of Morgagni. 
stomach, omentum, colon, small intestine, liver, duodenum, pancreas, c^cu® ® 
kidney may protrude into the thorax- 

The acquired variety, when not due to trauma or necrosis, constitutes the par^ 
CEsophageal herma. A portion of the stomach passes through the a»ophageal 
and being enclosed in a sac constitutes a " true ” hernia. This may be due to deWj 
in descent of the stomach, constituting a congenital short ccsophagus, so that the 
phageal gap around the cardiac end of the stomach b larger thM that which normaU? 
occurs around the narrow lower end of the asophagus. The difference in pr^ssu® 
between the abdomen and thorax, wlucdi b accentuated by muscular strain, atrop“7 
of the^diaphragrnatico-ocsophageal membrane which fixes the diaphragm to the 


arc further factors which may lead to the development of a hiato hernia. TrauDuOC 
hemiaj are due to wounds or crushing injuries of the thorax or abdomen 
involve ibc diaphragm- They are more common on the left side owing to the 
lection afforded by the liver on the right aide. Subphremc abscess, emp>ei®* f 
abdominal carcinoma may lead to inflammatory necrosis and herniauon of the 
pbragm. The hiatus type of hernia u by far the most common clinically. 
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Symptoms. — ^The symptoms of congenital diapliragmatic hernia are dyspnoea, 
cyanosis, abdominal pain and distension, and vomiting. In many cases of hiatus 
hernia there are no symptoms, tlie condition being repealed by barium meal examina- 
tion. In others the patient complains of dysphagia, eructations, liiccough, abdominal 
pain, vomiting or haematemesis. Some of the symptoms arc due to the ulceration 
which is sometimes found in the herniated viscus. An other\vise inexplicable second- 
ary antemia may be due to bleeding from such a lesion. 

Diagnosis. — The diagnosis is established by barium meal examination of the 
patient lying in the Trendelenberg position. In some cases of luatus hernia the 
symptoms may suggest disease of the gall-bladder, in otliers angina pectoris or organic 
lesions of the oesophagus may be simulated. 

Prognosis. — Death often occurs in the congenital type within a few days of birth. 
Better results are obtiuned by operation within 4S hours than by waiting for a week 
or 10 days. In some series a 50 per cent, cure has been obtained. 

Treatment. — Medical treatment consists in small and frequent feeds and avoid- 
ance of lying down shortly after a meal. In the majority of cases giving rise to symp- 
toms surgery is required, various tj’pes of repair operation being performed according 
to the nature of the lesion, 

R. A. Young. 

G. E. Beaumont. 

* E. R. Boland. 



SECTION XIV 

diseases of the kidneys 

the characters of normal urine 

NORMAI. uiine is a clear, ambcr-rolourcd fluid umc secreted m 

S^e nubecula settles out of Jt on ^ ^ d 

2+ hours 13 about 50 oz or 1500 rol , ^ lungs and bowel . 

fluid drunk, and on the amount of Se About 75 per cent of 

iriSs^'luXVuiu^eSSL 



converted into alkalmc carbonates, which are exacted centre, 

alkaline after rising in the mommg, due to inctcas^ wAder or after evacua 

the so called alkalmc tide On decomposiuon, either m the carbonate 

urme becomes alkalmc from the conversion of urea mto ammomum w 
The constituents of unne are 

from the katabohsm of the tissues (endogenous) We may briefly consi 
and significance of the pnncipd consuwents ^ ordinary 

NUroeenoiu amstituents —The toul nitrogen excreted urea is bf 

muted diet » about 18 grammes Of the yanous ““Ecuo^ of nitrogen 

fat the most abundant its output bemg 33 g . -"tuch contain 15 from the 
or 85 pet cent, of the total nitrogen M so much of the urM ' die totA 

food Sie amount of urea falls both absoluKly and rckuvcly m stamUo , 
m?roaen diops to 5 g or even less, of which urea nitrogen forms about W P 
On a® diet n?h m jrbohydrates and fat, but contai^g hardly any m „ 

figures may faU suU lower, as the assinulauon of other foodstuffs reduOT ^ 
oFussue mtrogen to a mmunum. This is often forgotKu, to the did 

importance is attached to a drop m the output of urea, which is simply due 

^^The pum^llto are”i'Sf m unporMce The best known is 

and highly aad , it normally appears as aad sodium urate (see Gouh P 

Creaunme, the anhydride of creanne. is m some way related to '5— jse, but 

1 to 1 5 g are excreted daily It is ununportant m relauon to ssi 

endogenoL (. e fasting) jneatmuie cleaiance roughly parallels inulm dist 

provides a relauvely simple mdicaUon of glomerular S tration rau It is M ^^jjreo 
the unne of the adult male contains no graces of it, whereas 
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excrete both creatine and creatinine, and in the female tlie excretion of creatine is 
intermittent. It is, however, continuous in pregnancy. 

Ammonia is normally excreted to the extent of 0-5 to 1 g. daily. The kidney 
conserves plasma sodium by forming ammonia from protein breakdown product. 
The increased excretion of ammonia is, therefore, to some extent a measure of acidosis. 

The pigments of urine are nitrogenoiis. The principal one, urochrome, to which 
urine normally owes its colour, though closely related to urobilin, has an independent 
origin. Even when all the bile escapes from the body through a biliary fistula the 
excretion of urochrome is unaltered. UrobiUn, on the other hand, is a reduction 
product of bile pigment. The reduction is effected by bacterial action in the bowel, 
when it is reabsorbed by the blood and excreted by the kidney. Normally it is 
excreted as a colourless chromogen. The excretion of urobilin as such may result 
from increased hemolysis or from large extravasation of blood, and in diseases of 
the liver, and wth intestinal putrefaction or obstruction. Urobilin gives u^e an 
orange tinge. Urobilinogen changes to urobilin on exposure to light and air, and 
t his partly accounts for the higher colour of urine on standing. The chief interest of 
uroerythrin, of which normal urine contains only a trace, is that it gives the urine a 
reddish orange colour when excreted in appreciable amount as a result of gross liver 
disease (new-growth or cirrhosis) and congestive heart failure. It is responsible for 
the pink colour of urates deposited from a>ncentrated urines in these diseases. Traces 
of two other pigments, urorosein and luematoporphyrin, are present in normal urine. 

Other nitrogenous consrituents of the urine are hippuric acid, the purine bases 
guanine and adenine, amlnoadds and peptides, and traces of basic substances including 
trlmethylguanidine, putresclne and cadaveiine. 

Non-nitrogenom constituent . — ^These are principally salts. Sodium chloride is the 
most abundant, averaglim from 10 to 13 g. a day. It is retained whenever the body 
retains excess of fluid. This explains the reduced output of sodium chloride in such 
condlfions as cedema and serous exudation. Reduced salt intake or loss through 
excessive vomiting are other causes. On the other hand the output is much increased 
in Addison’s disease. A simple test for chloride is made by adding 10 drops of 
concentrated nitric add to S ml. urine, and then add 5 ml. 3 per cent, silver nitrate 
solution. In normal urine there is an abundant curdy precipitate of silver chloride, 
but if the chlorides are diminished the solution merely appears milky or opalescent. 
Urinary sulphates, which are chiefly derived from the sulphur of the protein mole- 
cule, are excreted in the urine as inorganic sulphates (about 90 per cent.), and the 
remainder as ethereal sulphates and neutral sulphur. Indican (an ethereal sulphate, 
potassium indoxyl sulphate) is present in traces in normal urine'^ it is excreted 
m excessive quantity m intestinal putrefaction and in simple constipation. Less 
importance is now attached to indicanuria than formerly, but it is of interest as 
an example of a means, namely that of conjugation, by which the body renders 
a toxic substance innocuous. The phosphates are excreted half as add phosphates 
of sodium and potassium, and half as earihy phosphates of calcium and magnesium. 
The former are not precipitated on neutrahsation, while the latter are ; they come 
down as amorphous debris which settles as a white deposit. If amorphous phosphates 
separate from the urine before it is passed they make it opalescent or milky (phos- 
phaturia). The amorphous deposit of urates is distinguished from tliat of eartliy 
phosphates by fact that it occurs in add urine, is dissolved by heat (about 60“ C.) 
and IS often stdned pink by the adsorption of urochrome and uroeiythrin. 

Crystalline deposits arc of varied kind, and are briefly as follows: Crystals of 
ammonium magnesium phosphate (triple phosphate crystals), found in urine which 
has undergone ^montacal decomposition, are described as cof^-lids or knife-rests. 
Crj’stals of calcium hydrogen phosphate are uncommon, and have the form of simple 
needles, or occur as dusters or rosettes. Caldum oxalate crystals are octahedral 
(envelope crystals), or Uiey may be dumbbell shaped. These crystals deposited in 
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the urine before its passage may cause imtaUon of the renal pelvis wiA pain and 
hiEmatuna Uric acid crystals to naked eye examination arc distinctn c l hey app^ 
like grains of cayenne pepper at the bottom of a unne glass, and under the microsco^ 
assume varied forms like barrels, pnsms, needles or rods Their colour is djic “ 
adsorption of urinary pigments Other crystals to which reference may be mace 
the thorn apple crystals of sodium or ammonium urate, the hexagon cnrstals ot ’ 
the sheaves of tyrosine and the rare yellow sphencal masses of Icucin 
deposits often contain starch granules (extraneous ongin) These may be eitn 
recognised by their form or by the fact that they stain deep blue with iodine 

Diastase is the only other substance of importance in the unne Ten ^ . 

of diastase (the unnary diastatic index), arc norroally present, but less ■will be to 
m some forms of impaired renal capacity and a great deal more m btost panaw 
diseases A diastatic index of 50 units suggests a pancreatic lesion, while lU 
more make this certain In severe pancreatitis 300 to 500 may be found 


THE ESTIMATION OF RENAL FUNCTION 

Renal excretion is the most important mechanism by which the body maintain 
its remarkably constant cheimcal composition m varying conditions of nutation an 
metabolism Thus renal function includes not only the concentration and clinunatio 
of metabolic waste products such as urea, but also the regulauon of 
electrolytes by controlled absorption of these substances from glomerular nltra 
and m some instances by tubular excretion A full assessment of renal funcuon 
would involve examination of all these separate mechanisms The deveIopcn®bt 
renal clearance tests has made it possible to investigate separately changes m glometb^ 
filtration and m the tubular reabsorption and excretion of the various unnary coa 
stituents In addition, abnormal excretion of a substance is often reflected ‘^**j*?y 
tion of its concentration m the plasma Thus renal function may be studied oy 
investigation of glomerular and tubular “ handling of any blood constituent or oy 
estimation of this substance in the body fluids ^ 

The choice and practical value of tests of renal function depends on a >anety o 
circumstances In organic renal disease failure of tubular concentration is usually 
the earliest indication of impairment of function and may be detected by examina 
tion of the specific gravity of the unne or by the urea concentration test Creatinin® 
clearance is the most practicable test for recognising early impairment of glomeruu* 
filtration The urea clearance test gives a good indication of progressive impainnen 
of renal function but requites spcaal precautions for accurate results and does no 
discriminate between organic renal insufficiency and extrarenal (circulatory) nitrogen 
retention The blood urea level is of obvious value in recognising more advance 
failure of glomerular filtration leading to mtrogen retention, but again concentra^o 
tests are necessary to exclude purely circulatory causes of reduced filtrauon 
specific clearance tests, such as mulm clearance for measuring glomerular filtration 
and Diodrast or p ammo hippuratc clearance for measuring tcmI blood flenv an 
maximum tubular excretion, are of great value in studying variations m renal function 
m nomul subjects, but their mtcrpretalion m patients with severe renal disease » 
often doubtful. The same applies to clearance measurements of individual normst 
constituents of the unne Such tests are rarely indicated in the common form^ oi 
kidney disease but may be of value m the occasional cases where speafic anonm^® 
of tubular function occur in the absence of senous organic remd damage Det^®^ 
desenpUon of clearance tests is therefore not included here but some pracucal m 
formauon on the simpler tests of renal function is given below , Iv 

Unne Specific Gravity ~U the patient la under observation in hospital, aatlf 
examination of the first specimen of unne passed on waking provides a senes oi 
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specific gravity values \\hich gives a useful indication of tubular concentrating power. 
A more accurate test is performed by withholding fluids after brej^ast on one day, 
emptying the bladder last thing at night, and measuring tlie specific gravity of tlie 
fii^t three specimens passed at hourly intervals after vv^ng next morning. If the 
specific gravity does not exceed 1*020 in any specimen there is definite impairment of 
tubular function. The presence of 1 g. per 100 ml. albumin in the urine raises the 
specific gravity 3 points. A negative error may be introduced if the specific gravity 
is measured when the urine is still warm, tlic values then being 3-4 points below 
readings taken at room temperature. 

The Urea Concentration Test. — Fifteen grammes of urea dissolved in 100 ml. water 
are taken in the fasting state after the bladder has been emptied. The urine urea con- 
centration at the end of 1, 2 and 3 hours is tlien estimated (if the blood urea is con- 
siderably elevated urea need not be administered). When the urea concentration 
of tlie urine exceeds 2 g. per 100 ml. tubular <»ncentrating power may be taken as 
unimpaired. Values below this level may, however, be obtained in normal subjects 
if absorption of urea is delayed or if the urine volume exceeds 100 ml. per hour 
during the test. 

Creatinine Clearance. — At low blood Icveb creatinine clearance is a fairly accurate 
measure of glomerular filtration. This test requires only estimation of the creatinine 
concentration in tlie blood and in a 3-hour specimen of urine. 

Phenol Sulphoneplithalcin (P.5.P.) Excretion. — ^This dye is partly excreted by tlie 
renal tubules and gives a rough indication of tubular dysfunction. The percentage 
excretion of the dye is estimated 2 hours after intramuscular injecdon, or for more 
accurate informadon, 30 minutes after intravenous injecdon ; during this period 
6^70 ptt ctwL the injected dye should be exeseted in normal subjects. The 
interpretadon of results is doubtful if low urine volumes arc excreted and occasionally 
normal figures are obtained when other tests are grossly impaired. 

In conclusion renal funedon is influenced by a wide variety of circumstances, 
and changes In glomerular and tubular aedvity are so diverse that, on the one hand, 
no single test can be expected to give an accurate indicadon of renal impairment, and, 
on the other, most tests are subject to wide normal variations and errors of inter- 
pretation. From the practical point of view, however, the creatinine clearance test 
gives early evidence of impaired glomerular filtration, whilst elevation of the blood 
urea indicates a more severe degree of glomerular impairment. Whether this is due 
to organic renal damage or extrarenal (circulatory) factors can only be decided by 
other Tubular concentration is usually normal in conditions producing extra- 

renal nitrogen retention, an important exception being severe sodium deprivation. 
Thus it is essential in all patients with elevation of the blood urea to look for clinical 
and biochemical evidence of extrarenal causes. The urine specific gravity gives 
valuable information on tubular concentrating power, but after the specific gravity 
becomes fixed, further deterioration in tubular funcUon can be followed only by 
quantitative tests such as urine urea concentration. At this stage, however, the blood 
urea level is probably a more reliable index of progress and is more easily determined. 

ESTIMATION OF FUNCTION OF KIDNEYS SEPARATELY 
This can only be approximately determined but is a necessary prehminary to 
neplircctomy, since it is essential tliat the opposite kidney shall be funcuoning normally. 

^ Some evidence of impaired function may be obtained on intravenous pyelography, 
when it may be seen tliat concentration is impaired or absent on one side. Further 
j evidence may be obtained by observing on cystoscopy tlie time taken for indigo- 
f carmmc to amjear at the ureteric orifices after intravenous injection of 5 to 10 ml. 
j of the dye. If more exact infonnation is required, urine should be collected from the 
kidney by ureteric catheterisation. The specimen can then be examined for specific 
, I grav ity, albumin, pus and bacterial culture. 
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ABNORMALITIES OF THE URINARY SECRETION 

I POLYURIA 

Polyuna implies an increased volume m the output of unne, without reference 
to mere mcrcascd frequency of mictuntion It may be due to 

1 Increase m the quantity of fluid imbibed. , . ^ 

2 Increase m the molecular concentration of the glomerular filtrate as m 
mcUitus Less water is thereby reabsorbed by the tubules from the gio 

3 Elimination of sodium from the body, t e saline diuresis as after admimatratioa 

of salt or cortisone. rlironic 

4 Incapaaty of diseased kidneys to excrete a concentrated urme, as m cm 

nephritis . jjjg 

5 Diabetes insipidus may arise without any discoverable cause or may ^ 
to disease of the pituitary gland or of the overlying hypothalamus, or to damag 
this neighbourhood of sypl^tic menmgitis of the base of the brain. 

a ANURIA 

This means suppression of the sccretioa of urme as opposed to retention and iwy 
be due to . 

1 Acute nephritis or nephrosis, whether the result of an infection or ot 
such as sulphonarmdes, especially sulphathiazole and sulphapyndine, turpen 
canthandcs and mcrcunc salts 

2 Bilateral obstrucuon to the ureters Waddef 

3 Traumatic causes, such as operations on the kidney or tngone of the oia • 
crushing injuries of the Umbs, obstetric shock. 

4 ^vere infectiona such as malaria. Wed s disease, infected abortion 

5 Incompauble blood transfusion 

6 Peripheral cuculatory fadurc (shock) Here both low blood pressure 
ohga.nua reduce glomerular filtration 


3 ALBUMINURIA 

Albuminuria should be more correctly termed protemuna — smee blood sem® 
contains two proteins — albumin and euglobuhn — and either may appear m 
though search is seldom made for the latter The ordinary tests of heat 
nitnc aad or salicyl sulphonic aad give positive results with either The 
of euglobuhn may be shown by the addmon of ddute acetic aad (33 per 
unne in the cold The aad is added drop by drop, and the preapitanon of 
IS shown by an opalescence m the urine to which the acetic aad is added, 
is also deposited by the addiUon of aceUc aad, but it is not redissolved by an 
oi aad A more distinctive test is the preapitaaon of globulm m distilled 
Smglc drops of urme arc dropped mto a glass vessel contaimng distilled water ^ 
the drop of unne falls through the water it assumes a nng iorm, and the nog ^ 
milky appearance due to prcapiutcd globulm when the latter is present 
globuhn can be preapitated for quanutadve examinaUon by making the unne alksu** 
with ammoma, and then half saturating it with ainmnnuim sulphate 

Proteinum may be classified thus 

I Without Organic Diseases OF tiiE Kidneys, as m 

1 Functional or orthoiiatic protemuna — ^Tbis is common m males between 9'^^^ 
and adolescence , it is much less common m females of the naTn«» age Dukes 
It m 16 per cent of all boys entering Rugby SchooL Protem appears m the 


globuh® 
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secreted in the upright posture, and is absent from the urine passed on first rising ; 
but it may be present in the urine secreted during the first hour of recumbent posture. 
There is no evidence that the amount of protein in the food influences^ it. Severe 
physical exerdse may exdtc proteinuria in healthy young adults. Collier found it 
present in. every one of the Oxford crew of 1906 after rowing a course ; to such a 
condition the term “ physiological ** proteinuria may fairly be applied. When the 
protein appears apart from exertion, the subject is often an a n z emi c weedy youth 
with a dull heavy aspect and a tendency to fainting. The heart is irritable, and the 
blood pressure unstable, and fluctuates with change of posture. There may dso be 
a few hyaline casts, and frequently caldum oxalate crystals. In any case of proteinuria, 
less than O’l per cent, in amount, in a boy or young man the cflagnosis of a kidney 
lesion should not be made unless casts other than hyaline are discovered and unless 
the blood pressure is definitely and permanently raised. If the urine passed on first 
rising in the morning is albumin-free the albuminuria is almost certainly functional. 

2. Febrile , — Any acute specific fever may be acePmpamed by proteinuria due to 
doudy swelling of the kidney. It should subside soon after the temperature falls 
to normal. This type of albuminuria is referred to again under the heading of 
Toxcemic Kidney, to which it more properly belongs* 

3. Congesthe, — In heart failure there is usually proteinuria from venous con- 
gesdon of the kidneys. Hyaline casts may also be found. Unhke the urine of nephritis 
the urine is loaded with urates. After an epileptic fit there is often a transitory 
proteinuria, probably due to the congested condition of the veins during the^ fit. 
For a similar reason protein is apt to be present iP the urine of any unconsdous 
person. 

II. With Organic Diseases of the Kidneys anp Urinary Tract— 

1. Nephritis, acute and chronic, induding acute suppurative nephritis, focal 
nephritis, periarteritis nodosa and pyelonephntls. 

2. Acute and chronic isduEmic renal disease, including malignant hypertension, 
diabetic glomerulosclerosis, severe renal arteriosdero^is and renal infarction. 

3. Toxemia of pregnancy and tubular nephroses. 

4. Amyloid disease of kidney. 

5. Renal tuberculosis, Grawitz tumour and congenital cystic kidneys. 

6. All conefitions of the urinary tract characterised by haematuria and pyuria. 

4, ALBUMOSURIA 

Albumose, or more correctly proteose, may be found in urine during autolysis 
of the tissues. It is not of cliiucal importance except to distinguish it from Bence 
Jones proteinuria. Bence Jones protein, which is found in considerable amounts in 
the urme of sulferers from multiple myeloma, is not a true proteose, though posses- 
sing similar solubilities. It has affinities with native proteins. It begins to be pre- 
dpitated at 40® to 55® C., but on approaching boiliPg-point most of the predpitate 
is redissolved. This is probably due to the influence of certain salts in the urine, 
and is not a property of the isolated protein. Since organic renal disease may com- 
st* bwA. VesA may nfia’xtrd pttatnte oi IS 

present, this should be predpitated and the heat test repeated on the filtrate. Bence- 
Jones prot^ also gives a ring of coagulum on contact with strong hydrochloric add. 
Its recognition is of great diagnostic value, as it is pathognomonic of multiple myeloma 
(see p. 1184).^ Sometimes the Bence Jones protciP is spontaneously precipitated, 
ousing the urine to appear milky. Conriderable exC-ess of phosphates may be found 
in this milky predpitate, probably derived from tlie auiolysis of the surrounding 
bone. 

True peptone is exceptionally found In the urine in pneumonia and phthisis, 
but is of no clinical importance. 
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S. HiEMATURIA 

When blood U intimately mixed with the urine it U held to be in favour 
renal origin. Bleeding from the bladder is more apt to occur into the last pan 
the urine voided, while urethral bleeding is said to occur chiefly mto the nrst p 
When the quantity of renal bleeding is not great, it imparts a smoky 
the urine, owing to the conversion of some of the haemoglobin into mettomog 
On spectroscopic examination metharmoglobin gives an absorption band m ^ 
in acidition to the two bands in the green characteristic of oxyhxmoglobin. 
chief causes of hamaturia are best classified as follows : • in 

1. Prerenal . — ^The altered condition of the blood which occurs, for instance, 
scurvy, purpura hxmorrhagica and certain hxmorrhagic fevers, leads to me c^p 
of some of the blood through the kidney without any evidence of a definite ki ; 

2. Lesions of the kidney, due to (a) Nephritis, both acute and chronic. ^ 

is a constant feature of acute nephritis and of exacerbations of chronic nepnn - 
In acute food nephritis {e.g. complicating subacute bacterial infection) bxeuMtun 
may be the only sign of ren^ disease, 
ffi) Malignant hypertension. 

(c) Local lesions of the kidney, e.g. tuberculosis, Grawitz tumour, congeni 
cystic kidney, epithelioma of the renal pelvis, calculus, 
fd) Benu trauma. 

le) Infarction of the kidney. 

l f) Drugs such as sulphonamidcs, mercury. , ^ 

3. Local Ustom of the urinary tract, e g. ureteric calculus, papilloma and caroflOO” 

of bladder, prostatic enlargement. 

6. HiEMOGLOBlNURlA 
This is due to some haimolytic agent. It may be— 

J, Paro:^smal, as in Raynaud's disease and ia syphilis. Most cases are sypbihi* 
The corpuscles are broken down by a hiemolysin which is present in the blood o 
S to 10 per cent, of cases of tertiary syphilis. Those who suffer from 
hsmoglobinuna are presumed to have some constitutional peculianty which 
them susceptible to tins hsraolysin. The hsemolysin acts as an amboceptor, unites 
with the red corpuscle in the cold and on return to warmth the normal contole®®^. 
in the plasma causes hsmolysis. In addition to this there are some rare forms o 
non-syphilitic paroxysmal iuemoglobinuria. 

2. Toxic.— In this group the toxic agent produces the hxmoglobinuria 
an additional factor. Striking examples of this are blackwater fever (?•»•) ha woicn 
the hxmoglobin is actually excreted as methamalbumin, poisoning by arseniurette 
hydrogen, and transfusion of mcoropauble blood. Hamogloblnuna may also 
in Lederer’s anxnua. ^ The chemiem tests for hacmoglobmuria are ^e same as t0‘ 
hiemamria, but the microscope will fad to reveal red coipuscles. Some of the p'g' 
ment Is excreted as methaanoglobin, espedaily after dmgs of the aniline group, 
nitrites or potassium chlorate. 

7. PORPHYRINURIA and PORPHYRIA (See p. 452) 

8. BILIRUBINURIA 

Another derivative of hxmoglobin, bile pigment, appears in all forms of jaun^ce 
due to obstruction of the mam or intrahcpaUc ducts. In luemolytic jaundice, such as 
acholuric family jaundice, as the name implies, bile does not app^ m the unoe* 
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Bile pigment can often be recognised by notmg the tingeing of the froth caused by 
shaking ^e unne, but is best deteeted by the green colour given on addiuon of a 
solution of lodme to the urine Hunter*s diazo reaction is a more delicate test for 
bilirubin Bile-salts are often absent from the unne when bile pigment is present 

9 MELANURIA 

Melanin only appears m the unne m melanotic sarcoma Garrod has shown 
that m all other diseases m which melanuna has been recorded the test employed 
has been unsatisfactory The melanm is excreted as mclanogen which darkens on 
standing, and gives a black precipitate on addition of feme chlonde, which is soluble 
m excess of the reagent, yieldmg a black solution A more dehcate test is made by 
the addition of sodium mtro-prusside and sufGoent caustic soda to render the unne 
alkaline The ordmary ruby-red colour, due to crcatimne, is developed The unne 
is now made acid with acetic acid, and if melanogen is present a prussian blue colour 
appears. 


lo ALKAPTONURIA 

AUuiptonunc ochronosis is an mbom error of metabolism (Garrod) It is heredi- 
tary and scarcely affects health The mdividual cannot complete the katabohsm of 
the amino acids phenylalanine and tyrosme, as a result, 2, 5 dehydroxyphcnylacetic 
acid or homogentisic aad appears in the unne The unne reduces Benedict’s solution 
on boding, but it does not ferment It darkens on standing, or at once on the addition 
of alkahs It may stain the bnen brown When a ddutc solution of feme chlonde 
IS allowed to fall drop by drop mto unne, each drop produces a transitory deep blue 
colour The unne reduces aramoniacal sdver nitrate m the cold, givmg a silver 
mirror on the sides of the test rube The black pigment m ochronosis is noticed 
clinically m cartilagmous tissue An early sign of the disorder is a blue discoloration 
of the ears, especn^y of the concha and antihelix, and later the tragus and antitragus 
Triangular brown pigmentary deposits with their bases towards the cornea are noted 
in the sclers Bluish discoloration of the tendons of hands also occurs In long- 
standing alkaptonuria a pecuUar ** goose gait ”, kyphosis and a stoopmg posture are 
characteristic features These changes are due to osteoartliritis, especially of the 
vertebral joints 

(For other reducing substances m the unne, mcludmg sugar, sec p 425) 

II KETONURIA 

Ketonuna is a term used loosely to mdude the appearance in the unne of diacetic 
acid and its denvatives, acetone and p oxybutync aad Acetone, how ev er, being 
merely a decomposition product of diacetic acid, is relatively unimportant, oxy- 
butync aad, formerly regarded as the source of diacetic aad, is more saturated and 
less toxic and has been shown by Hurtley to be formed out of diacetic aad by the 
liver, as an attempt at detoxication Diacctic nad is denved from the incomplete 
oxidation of fats or of the fatty aad groups m protein It is probably alwaj's made 
in small quantities, but when there is an abundant consumption of carbohydrate, 
It is completely oxidised In starvation the store of glycogen is quickly exhausted 
and the body chiefly lives on its fats , hence ketonuna Vomiting whether persistent 
or cyclical, will exate ketonuna, though without such a degree of intoxication as to 
cause symptoms Any disturbance of health m infancy and childhood, espcaally a 
febnlc state, is liable to cause ketonuna. In conditions where tlie liver is thrown out 
of gear, such as post anaathetic poisonmg, ketonuna may occur with toxic sj'raptoms, 
because of the severe disturbance of all metabolic processes But there are other 
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agents at work besides diacetic acid which may be responsible 
Only m advanced diabetes do wc ^d toxic , so that the body 

Here there may be complete inability to utilise carbohydrates, 
perforce lives on protcm and fats If these are freely given m ^J^here u a 
of diaceuc acid produced may be very large But if a diabeUc b Diabetes) 

great drop in ketonuna, showing that most of this is exogenous in ong I . j^ition of 
The test used for diaceUc acid is the mahogany red -uent is taking 

feme chloride This has the disadvantage of bemg maaked “ “J® P ^ presentt 
sahcylates The nitro prusside test was formerly regarded as showing u f ^ 
of acetone, but Piper demonstrated that it is really a much more se , m 
feme chlonde for diacetic aad A crystal of mtro prusside ot sooa « oj 
the unne, and then a strong solution of ammoma is -nd spreads 

colour of Candy’s fluid, speeddy develops at the junction r ketonuna* 

upwards The mtensity of colour is a rough measure of the °®S^^ 

The reaction is made still more sensitive by previous addition of crystals 
sulphate to saturation (Rothera) 


12 DRUGS WHICH ALTER THE COLOUR OF URINE 
Methylene blue is used as a colouiing matter of sweets and also as 
of certain proprietary pills It used to be given for , ^^*°^n°rheuniatis® 

tract gonorrhoea and bUharzia, or less commonly as an analgesic *jjg unflC 
sciatica and nugraine In small ouanuues it imparts a green y-mebluf 

when It may be precipitated with the mucm In larger doses papers* 

It can be recogmsed by simple filtration because it is adsorbed on the m f r 
It can be dissolved from the filter paper by chloroform, and is j P _ giucos* 
addition of alkalis Its idenuty is best proved by loss of colour on b ^ 

and alkali Eosin may be used m sweets and turns the unne a ppu* 

Prontosil and pyndium turn the unne a reddish orange colour, thougn> ii ^ 
is al^me, this may not appear until it is aadified Amidopyrine ^^.^^pbanic 
effea Rhubarb and senna may turn the unne reddish brown from ^® ®T^n^turrr* 
aad they contam The unne turns pink on the addition of an alkali j piaj 

the unne a vivid yellow, which becomes rose pink with alkalis Carbolic a 
turn the urine greenish black on standing, from the formation of hydroqum 
carbolic acid poisoning the unne withdrawn by a catheter may even be fou 
green without exposure to the air Other drugs, which may have this effect js 
creosote, naphthalene and uva ursi In chrome carboluna, ochronosis may o 
m alkaptonuna eacoo®* 

Certain drugs can readily be recognised m the unne by some colour r 
1 hus, sahcylates are excreted as sahcylunc aad, which gives a violet colour ^ 
addition of feme chlondc Copaiba, whidi is preapitated by mtnc aad, the 

unwished from albumin by the solubihw of the prcapiute m alcohoL 
addiuon of hydrochlonc aad a unne containing copaiba turns cloudy, the - the 
becoming rose pmL Iodides m unne give a blue colour with guaiacum, ana 
addiUon of hydrochlonc aad impart a violet colour to chloroform shaken up 
the unne 


13 PYURIA 

Pus may come from the urethra, prosute, bladder or kidney The diag®’^j ;5 
the source is discussed under sepUc diseases of the kidney The best test ^ ^ 

in the unne is the imcroscope If the amount of pus be linsiderable it wiU yjTtJis 
ropy mass on the addiUon of liquor potass® if ozomc ether is shaken 
unne, bubbles of oxygen arc evolved With tmeture of guaiacum a blue coIoi“ 
be given even without the addition of ozomc ether 
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14. CHYLURIA 

True chyluria is due to blocldng of the thoracic duct, most commonly by Filaria 
banaofii, but sometimes the result of infiammatory or neoplastic conditions, with 
consequent rupture of lymphatics of the bladder through back pressure. Fat may 
be found in die urine in the lipasmia of diabetes, in growths of the kidney and after 
fracture of long bones, when fat may be hberated into the circulation. Accidental 
contamination by an oily lubricant for a catheter and fradulent addition of milk to the 
urine must be excluded. Pseudo-chyluria is due to a lecithin compound of globulin, 
and is sometimes found when there is a great excess of globulin in the urine. Unlike 
true fat, this substance is not e.ttracted by shaking up with ether. 


15. PNEUMATURIA 

Osier gives the following causes for gas in the urine : (I) Mechanical introduction 
of air in vesical irrigation or cystoscopic examination m the knee-elbow position. 
(2) Infection of the urine as by Clostridium soelchit. (3) Vesico-enteric fistula. 
An additional cause is infection with yeasts in diabetes. 


i6. CRYSTALLINE DEPOSITS IN URINE 
The chief factors in the deposit of uric acid crystals as such are high acidly, high 
percentage of uric acid and poverty in mineral salts. The first two are the most 
important, especially^ the first. Deposits of urates are usually amorphous. These 
have already been briefly desenbed (see p. 1099). Calcium oxalate crystals may cause 
bladder imtabdity with increased frequency of micturition, and occasionally album* 
inuna and hsmatuna. They may anse from ingested oxalates. Rhubarb, spinach, 
asparagus and sorrel arc the foods most likely to produce oxaluria sufliuent to excite 
symptoms, for each contain more than 2 g. of ox^c acid per kilogram, though many 
other articles of diet contain some oxalates. Some mdividuals seem sensitive to 
strawberries which, however, only contain 0 06 g. per kilogram. 


17. AMINO-ACIDURIA 

Recent light has been thrown on the significance of amino-acid excretion by paper 
diromatography. Arruno-aclds may appear in the urine in excess, cither due to an 
abnormally high plasma level as in liver disease or due to low renal threshold as in 
Fanconi’s syndrome and familial cystinuria. In severe liver disease such as acute 
jcUow atrophy, gross annno-aciduna occurs and there may be an excess of all the 
common amino-acads in high concentration. In chronic liver disease an excess of 
cj'stine is commonly found. In hereditary (famibal) cystmuria, cj'stine is continu- 
ousW excreted in large quantities, crystals may appear in the unne, and cystine calculi 
tend to form ; in these cases lysine and arginine are also excreted in increased amount. 
In Fanconi’s syndrome the cystmuria is part of a generalised disturbance of urinary 
an^o-add excretion, and aonormal amounts of other amino-adds appear in the 
urine. Resistant rickets and deposition of cystine in the tissues (cysunosis) occur 
in the Fancom syndrome but stone formation does not occur. 


CIRCULATORY DISTURBANCES 
1. Passive congestion . — iVnyihing which raises the pressure in the renal \cin must 
produce a passhc congestion of the kldn^r. Fading compensation in heart disease 
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and hypertension is tlic conunoncst cause; but it may also be brought 
respiratory diseases or by pressure on the renal vein by abdominal tumours or ascincs. 
A transient congestion may result from an epileptic fit- ^ t e • rf,n 

The cardiac kidney, as it is called, is the most typical example of 
gestion. The organ is firm and dark in colour, especially the pyramids.^ 
strips normally. The stellate veins are engorged. The kidney may dnp with bl 
on section, and if placed in a dish after section soon exudes cedematous fluid. 

The unne is scanty, high-coloured and of high specific gravity. Unhke the un 
of chronic nephritis it is loaded with urates. It contains a variable amount of 
and hyaline casts, with a few red blood corpuscles, if the congestion is at all consi 
able. A moderate degree of nitrogen retention may result fup to 100 rag. 
blood urea^ but tubular concentrating power is unaffected, rke prognosis and tr * 
ment are those of the cardiac condition causing it- Stimulating diuretics are ot ffl 
more service than in nephritis, since there is no primary disease of the score g 
structures. Organic mercurial preparations are especially effective. _ . 

2. Infarction . — ^This may be due to embolism, e.g. in rheumatic carditis or ^ 
endocaritia, or to thrombosis in an atheromatous renal artery. Obstrucuofl 
large arteries leads to anamiic infarcts, “ map-bke ” areas of coagulation 
roughly wedge-shaped, but with irregular edges and with the base 

surface of the organ. Their fonnarion may cause a sudden pain m the loins u tney 
are large. Either of these conditions will cause both albuminuna and hxmatuna.^ 

3. Thrombosit of the renal vein . — ^This b rare, and is usually sigmficant of a tenni^ 
infection, as in a marasraic infant. In thrombosb of the infenor vena cava the pro^ 
may reach as high as and spread mto the renal vein. This would produce the saiw 
effects as the cardiac kidney, but in a much more intense form. Bilateral renal 
thrombosis may arise from no apparent cause and may produce a picture indisting'us®' 
able from that of nephrosb. 


tlRiEMIA 

Unemia literally means retention of urine in the blood, so that by derivation 
the pnnciple features should be due to fadure of excretion of waste products oi 
metabolism. The functional disturbance m renal failure is, however, much 
complex than this. Excretion of waste products by the kidney is only a small 
of its total funcuon, and renal fadure can only be fully understood when the 
is considered as the chief execuUve organ of the homcostauc mechanism of the bodp 
That is, acting under the influence of the adrenal and pituitary glands and othn 
controUmg factors not yet eluadated, the kidney plays a vital part m uiamtauu^ 
the various body equilibria. These include total water content of the body, sooiaiu 
and potassium regulation, add base balance and, m all probability, maintenan^ “ 
normal blood pressure. It is obvious, therefore, that renal failure wiU produce 
complex and varied symptoms related to these functions. The picture is 
comphwted by the fact that renal effiaency b itself considerably affected by disturi^ 
ance of these body equihbna. Thus salt deficiency, alkalosis and hypotension an 
have a senous effert on the process of urine formation. At the outset therefore, » 
13 nt^sary to distinguish between exlrarenal uramui due to these factors and 
renal fotlure due to orgamc disease of the kidneys, and further to appreciate that tne 
latter may be complicated by the former- 

Normal Kidney Function.— {iS Excretion of waste products —These are almost 
enurely the end-products of protem meuboh^ urea, uric add creatinine 
ammonia. In addiUon, orgamc aads may be excreted dtber alone or after being 
jugated with other substances by the liver. 

(2) Acid base baUmce.—Thc canons eicreted by the kidney are sodium, potassium 
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ammonium, calaum and magnesium. The amons are chlonde, phosphate, sulphate 
and organic aad radicals The bdney compensates for changes m tlie acid base 
balance of the blood largely by conservation of base. Thu» it performs, e g. m severe 
acidosis, by mcrease in Uie reabsorption of sodium, in the excretion of hydrogen ions 
and in the elaborauon and excretion of ammonia by the renal tubule cells. 

(3) Body icaler. — Excessive water dnnking leads to svater diuresis whilst excessive 
loss of fluid due to vomiting, sweating or diarrhoa leads to oliguna. This com- 
pensatory process is due to the action of the postenor pituitary anti-diurctic hormone, 
which decreases or increases reabsorption of water by the renal tubules Disorder 
of this mechanism is illustrated by the gross polyuna of diabetes insipidus. 

(4J EUctrolyte control — Conservation of body sodium is a priority function of 
the kidney and the absorption of sodium by the tubules is under the direct control 
of the salt hormone of the adrenal cortex. Breakdown of this control occurs m 
Addison’s disease and leads to excessive sodium loss m the urme with consequent 
reduction m the volume of extracellular fluid. The mechanism by which the renal 
tubules regulate potassium excretion is not fully imderstood. Phosphate reabsorption 
is controlled by the parathyroid glands ; excessive ebmmation m hyperparathyroidism 
leads to the gross disturbance of calaum metabolism which characterises this disorder. 
Other rare functional tubular anomalies of electrolyte control occur m nephrocalanosis 
and the Fancom syndrome. 

(5) Maintenance of the arteriolar resistance which determines diastolic blood 
pressure is m some way related to kidney function, since diastohc hypertension is a 
common feature of renal disease and experiment^ interference wi^ renal blood 
flow in animak re^tilarly produces high blood pressure. That this is not due to renal 
failure m the ordinary sense of the term is ^own by the fact that unilateral renal 
artery constriction can lead to sustained hypertension There is a possibility that 
the adrenal cortex is also concerned la this function of the kidney, since such e.xpen' 
mental hypertension is abolished by adrenalectomy. 

Mech.inism of Urine Form,\tion. — There are roughly one million nephrons m 
each kidney and the renal blood flow through the glomeruh is about 1 3 hires per 
minute, i e one-third of the cardiac output. Unne is formed by a combmabon of 
glomerular filtration with selecbve tubular absorpbon. Glomerular filtrabon is purely 
physical and is brought about by an effecUve filtrabon pressure which is the resultant of 
the blood pressure and osmobc pressure m the glomerular capiUanes The glomeruli 
filter about 170 htres per day and the filtrate contains all the consbtuents of blood 
plasma except that protem is present m only minute amounts; the specific gravity 
of glomerular filtrate is approximately 2 010. Clearance of substances from the blood 
13 almost enbrely a funebon of glomerular filtrabon. Selecbve tubular reabsorpbon 
IS responsible for changmg the glomerular filtrate mto urme. It therefore involves 
the reabsorpbon of all the water in the glomerular filtrate except some 1,500 ml. 
together with the greater part of the usem substances such as sugar and chlonde 
By this massive reabsorpbon of water the tubules concentrate waste products, particu- 
larly urea, about one hundred times. Smcc the unne is normally hypertonm (S G. 

I 020 to 1 030) compared with glomerular filtrate, it is obvious that the fluid absorbed 
by the tubules must be hypotonic, i e in health the renal tubules do osmobc work m 
con«ntrabng the unne Even when tubular funebon is impaired and no osmobc 
work 13 done (» e. when the urme specific gravity is fixed at 1 010), there is still a 
selecbve reabsorpbon of useful substances which permits considerable concentrab8n 
of urea. 

Prlvury Renai. Failure. — Primary renal failure is due to destruebon of nephrons 
by organic kidney disease At the outset two mam types must be recognised The 
more common is chronic unemia due to pmgressive Bnght’s disease or other destnic- 
bve lesions Less common is acute unenua to which reference is made under the 
heading of Traumatic Anuna. 
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(A) CHRONIC UREMIA ^ . 

In this form of ur^a impairment VST wbn£ are laore 

impairment of glomcmUr =™?.SmcSre“ahe 

aT ?.SSr^f “ wfm'SMorf 

' Reduction of renal resme.—U Urn aUge md'Sremry to& 

tratmg power are both normal, but tests dowsed This is 

such L diodone cleamnce may mdi^te a ^J-cupn below Th, 

for example, in severe bcmgn essential hypertension and ■" te“^ gw j 
practieal point here is that if a severe stram is itnposed on the ^ 

by a surreal operation or the onset of heart failure or hiemorrhagi 
lead to a severe and sometimes fatal urauma. symp- 

(2) The stage of impaired ttdmlar concentrating potoer.—T bejam^ frequency 
tori of renal^iseleney appear at this smge and "“^„rena?ro»e'i 

with later, polyuria and thirst. The Imuts of speeific gravity of the ume 

rnd'them & ^entual fixatipn around I-OIO The Smtloa 

below 2 z. per cent, and this test is a u^ful measure of subsequent ^mt 
afut the utlne specUic graviw U fUed. Tto mtemediate smge of rMsl P 
may petsUt for many years before the blood urea sans to nse. Neverme 
\m in most cases of chrome renal disease a hmited duration owmg to ^ of 
destruction of glomeruli. Persistent polyuna is usually f ascending 

nephritis in which the tubules ate ptiniatily or predominantly mvolveo, e.g. 
py&onephritis with congenital dilatation of the urinary tract ,„,,„filtrateiolilin' 

(31 Future o/eibitierato-/uiic(iiiil.—ln this filial stage the glomerular Wtm ^ 

falls below the lumting value at which the blood can be cleared of urea. 1 ne 
of utaunia which follow ate not however, solely attnbutable to elCTanon 
urea, but are referable to a complex disturbance of funcUon wmeh nas an j ^ 

Clinical Syndrome of Chronic Ur^ia.— The 
chroruc unenua results from a combinadoa of excretory failure, ^ 

equilibria and hypertensive manifestations. In general, those symptoms ^yges, 
due to excretory failure appear late, and may be seen only m of 

whilst hypertensive symptoms are often amongst the earliest ^ „njpto®s 

disease. Elevation of blood urea in itself is not responsible for the variety oi j ^ 
since patients with gross nitrogen retention but without hypertension 
from symptoms. The real cause of the varied mamfcstations which are olten a 
to the retention of waste products b quite obscure. Most js io' 

are digestive symptoms — anorexia, nausea, vomiting and hiccough ; diarrn , 
frequent- Ansmia b a common complication and b refractory in type, y^ually 
due to failure of ammonb formation by the kidney leads to the iD 

terminal, harsh, deep, regular, addotic breathing fimt described by 
diabetic addosb. Severe dehydration and sodium defidency may be due 
and vomiting, and these in turn may greatly aggravate the renal figure. 
mhscular irntabUiW leadmg to cramps anti twitchings, and occasionally ^ and 
are due to a complex disturbance in the ionic balance which regulates ner^.^jjgo 
muscular exdtabmty ; no uniform abnormality of blood caldum is found. oo 

of the skm b common and so-called " urea frost ” may sometimes be 
the face. There b an increased tendency to hannorrhage which may ca^ P r 
bleeding into joints or gaslro-intestinal hsemorrhage. A sterile pencardiM ^ jjjgss, 
uncommon terminal complication. Ultimately excretory failure results in dro« 
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disorientation and fatal coma. In the very chronic uraemia which occurs in patients 
wth little or no hypertension, disturbance of calcium and phosphate excretion leads 
to decaldfication of hone and deposition of caldum in other tissues suc^ as the arterial 
walls, muscles and kidneys. Dccaldfication of the bones in young children may lead 
to a picture indistinguishable from vitamin D deficiency rickets, while in older 
subjects there may be multiple cystic degeneration of bone such as occurs as a result 
of hyperparathyroidism ; marked hyperplasia of the parathyroid glands occurs in 
chrome uraemia. 

The hypertensive manifestations of chronic uraemia are referable to the heart, 
the brain and ^e retina. Heart failure is common in hypertensive Bright’s disease 
and predominantly affects the left ventricle with consequent pulmona^ congestion 
and cedema. “ Renal asthma ” is the same as cardiac asthma, and consists of attacks 
of paroxysmal, usually nocturnal, dyspnoea, due to pulmonary oedema. The develop- 
ment of heart fdlure further aggravates the renm dysfunction. Organic cerebral 
vascular lesions occur as in any odier form of hypertension. If the malignant phase 
develops, ^ere may be attacks of encephalopathy consisting of disorientation, head- 
aches, convulsions, transient blindness and coma. Exudates and hsmorrhages appear 
in the retina and when these affect the macub, impairment of vision results. The 
development of papillasdema is diagnostic of the malignant hypertensive phase. 
Added to tHs picture of excretory failure and hypertension are the effects of general 
malnutrition and hypoproteimemia due to anorexia, vomiting and albuminuna. It 
is not surprising therefore that in the terminal stages many patients with unemia 
develop generaUsed cedema, the mechanism of which may be pardy cardiat^ partly 
renal and partly nutritional. 

(D) ACUTE UREMIA 

Acute urxmia U described under Traumatic Anuria (p. 1128). It is characterised 
by a total failure of the nephron leading to suppression of urine. This form of ursmia 
is also seen in acute neplmtis when anuria occurs in the early stage. 

Extra-Renal Nitrogen Retention. — This term is preferable to “ extra-renal 
unemia ” since the disturbance is usually limited to a moderate elevation of blood 
urea ^rarely over 100 mg. per cent.), unassodated wth the various complex disorders 
desenbed above. The immediate cause of extrarenal nitrogen retention is some 
impairment of the renal circulation leading to diminished renal blood flow, or lowered 
filtration pressure, or both. Such disturbances arise in oligxmic states such as result 
from^ hjemonhage or from severe dehydration. The latter may be due to repeated 
vomiting, diarrhoKi, massive ojdema formation, or salt deficiency as in Addison’s 
disease. A similar degree of nitrogen retention is produced by severe heart failure. 
Glomerular filtration pressure is lowered by shock or by other causes of low blood 
pressure such as Addison’s disease. In all these circulatory disturbances the effect 
IS primarily on glomerular filtration so that the blood urea is often found to be elevated 
whilst tubular concentrating power is normal ; the urine is highly coloured and the 
urine output greatly dimimshed. If the circulatory disturbance is severe and very 
prolonged tubular nmetion is affected and concentratmg power is diminished. Epi- 
thelial cell damage may occur and a tubular nephrosis results which may resolve but 
leave behind calcification of the epithelium. It is important to realise that primary 
renal failure may be aggravated by extrarenal factors and that correction of the 
latter may greatly improve renal function. 

Treatment of Uraemia. — ^This is fully discussed under the treatment of chronic 
Type 1 and Type 2 nephritis (chronic unemia) and of traumatic anuna (acute unenua). 

RENAL HYPERTENSION 

The occi^rence of high blood pressure in some cases of kidney disease was 
knoviTi to Bright. The siibjcct has in recent years gained steadily in importance as 
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cxDerimental e%-idencc has revealed the close relationship between hy^rtenswn and 
dc^loprocnt of organic renal damage. Goldblatt’s expenraent, m which sustamed 
hvoertension was produced in dogs by renal artery occlusion, first suggested a mechan- 
ism by which renal disease might elevate the blood pressure.^ subsequently 

been shown that many types of experimental renal damage in different spcaw ot 
animals will give rise to h>pertension. Although it seems probable that so^ form 
of circulatory restriction is common to all, the exact nature of the harmodyMmic 
disturbance which leads to elevation of blood pressure is not >ct understood Some 
important relationships have, however, been established- The work of \yilson md 
Byrom showed that stistaincd h)-pertcnsion could be produced in rats by incomp W 
occlusion of one renal artery without interfering wiUi the opposite kidney, w tMt 
renal Insuffidency in the usually accepted sense of the term is not necessary for the 
development of hypertension. Furthermore, organic renal damage is not a neossaty 
pre-requbite since high Icvcb of blood pressure were produced although the tschaanic 
wdney remain^ hbtologically nonnaL It was also demonstrated in these experiments 
that arteriolar necroses with associated glomerular and tubular lesions found m 
malignant hjpertcnsion were produced in the opposite kidney but were absent from 
the clamped kidney. From this it was deduced that the renal lesions which chara^r- 
ise malignant hypertension are in fact the result and not the cause of the high blow 
pressure in thb disorder. The common occurrence of similar hypertensive lesions in 
primary renal was also thereby explained. Wilson and Byrom went on to 

postulate that since hypertension can produce occlusiv e renal vascular lesions a viaous 
circle may be cstablbhcd which leads to progressive renal damage and further hypct~ 
tension. Such a vidous drdc would account for the rapidly progressive course of 
malignant h) pcitensloo, whether renal or essential in origin, and the dramaUe manntf 
in which progressive deterioration may be checked when the blood pressure is lowered, 
for example, by removal of a single diseased kidney, mdicales the possibility 
importance of breaking the sequence. More recent cxpenmcnls have shown 
renal hypertension persbts after total nephrectomy so that an extra-rcual mechanism 
b in some way involved. It seems probable that the adren^ cortex pUp a r6le m 
thb mcchanbm since adrenalectomy abolishes experimental renal byi«rtcnsion. 
Moreover adminbtration of salt hormone or increase in sodium chloride intake can 
act as an effective substitute for the adrenal cortex in maintaining the hypertension- 
A tentative hypothesb b put fonvard, therefore, that normally the kidnc)S inhibit of 
inactivate an extrarenal pressor raechanbni which depends on electroljte dbtnbution 
in the arterioles. Damage to the kidneys or their removal interferes with thb ren^ 
inactivation and leads to a nsc in blood pressure. Much further evidence b rcqmf®" 
before thb hypothesb can be regarded as established but there are many clrni^ 
obscrvatbns, such as the well-known effect on the blood pressure of sodium resec- 
tion on the one hand or increased salt intake on the other, which have an obvious 
relevance to thb hypothesis. 

llic varieties of high blood pressure encountered in different forms of renal dise^ 
cannot y et be fully related to the underlying lesion. Chronic renal disease progressing 
to renal failure without hypertension b rare but may be encountered in ^chronic 
Type 2 nephritis (chronic nephrosis), amyloid disease, chronic pyclonephritb an 
congenital lesions, particularly those assooated with ddatation of the urinary tw^ 
Renal hypertension becomes malignant, /.«. papiliccdcma develops, in about a thir 
to one-half of all eases, i.e. much more commonly than b observed in essential 
tension. Development of the malignant phase b usually followed by rapid deteno 
tion of renal function and death in 6 to 12 months. Nevertheless a 
rembsion with subsidence of papillcedona may occasionally occur spontaneously ^ 
after reduction m the blood pressure level by sympathectomy, hexaracthoniuni drOo 
or salt restnetion. . 

HvpEBTO'Sios* DUE TO UNILATERAL Renal DISEASE. — Many cascs have 


UR/'EMIA 


1113 


reported in -which unilateral renal disease has led to the development of severe hyper- 
tension, and this may be of the malignant type. Secondary hypertensive changes 
may occur in the contrahiteral kidney and the histological picture of malignant nephro- 
sclerosis is sometimes foimd post mortem in such kidneys. It is tlierefore important, 
especially in young subjects presenting with hypertension but without impairment of 
renal function, to search for a possible unilateral lesion. Intravenous pyelography 
may reveal a nonfunctioning IJdney, or unilateral hydronephrosis, or gross contraction 
on one side ivith a hypertrophied kidney on the other. In such cases nephrectomy 
may bring about prompt reversal of papillcedema and restoration of blood pressure 
to the normal level even after many years of severe hypertension. A great variety of 
lesions may be found in the diseased kidney, the most common being chronic pyelo- 
nephritis in a congenitally abnormal kidney. Other causes of unilateral renal disease 
which may lead to hypertension are atheromatous obstruction of a main renal artery, 
tuberculosis, hydronephrosis, renal cysts and tumours. 


RENAL (EDEMA 

Anasarca was the main clinical feature described by Bright in patients with organic 
kidney disease. Nevertheless our knowledge of the mechanism of renal oedema is 
no more exact than our understanding of hypertension. While in the majority of 
patients more than one faaor Is involved, it must be recognised that there is a form 
of fluid retention, directly attributable to kidney disease and it is this factor which is 
still obscure. 

Pathology of Oedema. — Oedema of all forms is the result of water and sodium 
retention in me tissues. In health the extra^ular fluid volume is maintained con- 
stant by a balance of physical and chemiml forces. The physical component is the 
resultant of the hydrostatic pressure of the blood and plasma protein osmotic pressure 
and these forces control the tissue circulation; i.e. the circulation of fluid from tlie 
arterial end of the capillary into the tissues and back from the tissues into the venules. 
Increase of hydrostatic pressure as in right heart failure, or low ering of osmotic pressure 
due to b.ypoprotdasraia, will favour accumulation of fluid in the tissues. The ^emical 
factors axe those responsible for the maintenance of a constant extracellular fluid 
volume and tlie most important of these is the salt hormone of the adrenal cortex 
which directly influences reabsorption of sodium by the renal tubules. Administra- 
tion of the hormone in excessive doses will produce cederaa as will failure of tubular 
function in anuria, unless salt and water intake are restricted. This hormonal control 
thus mainpiins a balance between intake of sodium and water, tissue fluid content 
and excretion by the kidneys. 

Renal Oedema. — Characteristics . — ^Anasarca occurs only when both kidneys are 
diseased. In the absence of compUcating factors, e.g. in acute nephritis, oedema is 
sudden in onset and has a generalised distnbution, affecting tlie face, trunk and legs. 
It tends to be most marked in the early morning and diminishes with activity, m 
contrast to cardiac oedema. In severe cases serous effusions and pulmonary oedema 
may be produced. Clinically, tlie oedema can be recognised by pitting on pressure, 
aiihough there may be in adults retention of half a stone of excess fluid before pitting 
oedema is demonstrable. 

Caiisalion . — In many patients with Brightis oiisease several secondary factors play 
a part in the development or maintenance of oedema. These are hypoproteinajmia, 
heart failure and amcmia. 

HYropROTEiN;CMiA. — In the nephrotic syntirome the plasma proteins fall to a 
low level as a result of heavy albuminuria. More albumin than globulin escapes in 
the urine owing to the smaller size of its molecule ; thus the lowering of the protein 
osmotic pressure of tlie blood is chiefly due to a fall in its albumin content. It is 
usual to find cedema when tlic total protans fall below 5 g. per cent, or the albumin 
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below 2 g. per cent It is probable that hypoproteinsmia contributes to the gener^- 
ised oedema of many patients with Brighifs disease, not only those with the nephrotic 
syndrome, but also in the early and late stages of Type 1 nephritb when protein loss 
may lead to considerable lowering of plasma proteins. Nevertheless even in Type 2 
nephritis hypoproteinaemia is not the primary cause of oedema, since in the early 
stages generalised oedema may be present with a normal plasma protein level, and in 
any patient massive diuresis vvith disappearanos of oedema may occur without any 
significant elevation of the blood protciit level. 

Increased Venous Pressure. — ^This factor may contribute to oedema in chronic 
hypertensive Bright’s disease with manifest heart failure, and in the occasional cases 
of acute Type 1 nephritis where heart failure is a complication. It cannot however 
be held accountable for the generalised adema which occurs in the majority of patients 
with nephritis. Anaania may contribute to mdema, especially in the urxmic stage of 
chronic nephritis, when luemoglobin levels may fall vciy low. The effect is probably 
attributable to aggravarion of myocardial failure. 

Sodium Retention. — Sodium and water retention are manifestly present in renal 
as in other forms of cedexna ; restriction of salt in ^e diet may produce some improve'* 
ment while increase in sodium intake may increase it. We have at present no reason 
to incrinunate either the adrenal cortical hormone or renal retention of sodium due 
to dimimshed glomerular filtration or tncreMcd reabsorption by the renal tubules. 
In fact glomerular filtration tends to be Wgh in nephrotic ^ema and there is no 
evidence in any form of Bright^s disease of inability to excrete sodium unless there is 
suppression oi urine. When rend insuffidcncy develops the tendency is towards 
excessive sodium loss^ due to acidosis and failure of ammonia formation by the kidney ; 
in occasional cases thb may progress to gross sdt deficiency. There is no justification 
for the idea that increase in capillaiy permeabibty is a facior ia salt retsatioa since 
the capillaries arc completely permeable to electrolytes in hedth and disea^. Increase 
in permeability to protein in acute nephritis has not been satisfactorily demonstrated, 
but it is unlikely that this could play a r6lc in oedema formation, since ^e proteins 
themsdves arc in a state of dynamic equihbrium between blood and tissues. 

Treatment.— The treatment of renal cedema is described under Acute and Chronic 
Glomcrulo-ncphritis. 


BRIGHT'S DISEASE 

Bright’s " Disease " is in fact a syndrome, consisting of albuminuria, oedema and 
(usually) high blood pressure associated with organic kidney disease. The majonW 
of patients presenting with this clinical picture are suffering from glomerulo-nepbritis 
in Its acute or chrome forms. Other diseases which may pr^uce the syndrome are 
amyloid nephrosis, chronic pyelonephritis, malignant hypertension and diabetic 
glomerulosclerosis. 


Classification of Bright's Disease 

A- Nephritis. 

I. Glomerulo-ncphritis. 

Type r (synonym ; acute hannorrhagic nephritis). 

Type 7. (synonym ; parenchymatous nephritis, including lipoid 
nephro<»is). 

II. Pyelonephritis. 

B. Renal vascular Disease. 

The kidney m essential hypertensioa— {i) benign ; ( 2 ) malignant. 

Senile arteriosclerosis. 

Diabetic glomerulosclerosis. 



bright’s disease 


U15 


C, Miscellai^ous Cootitions. 

Amyloid nephrosis. 

Traumatic anuria. 

Toxjemia of pregnancy. 

Toxic nephrosis. 

GLOMERULO-NEPHRITIS 

In describing glomerulo-nephritis most of the confusion in the past has arisen 
because names have been given to cross-sections of the disease at different stages. 
Hence glomerulo-nephritis running a continuous course in the same patient might 
at different times be labelled acute hxmorrhagic nephritis, subacute parenchymatous 
nephritis, chronic interstitial nephritis, azotxmlc nephritis. This cross-secdonal 
terminology can only he avoided by a long-term study of nephritis from both its 
clinical and pathological aspects. When this approach is followed we arrive at a 
classification of the courses of nephritis such as ^vas introduced by Volhard and Fahr 
in 1914. In addition, recent informatidn derived from experimental pathology and 
physiology of the kidney has made it possible to relate various disorders of function 
such as hypertension, a:dema and unemia to different organic lesions of the kidney. 
A long-term clinical and pathological study of some 600 cases of Bright’s disease by 
Ellis and Ws colleagues at the London Hospital showed that the many clinical syn- 
dromes of glomerulo-nephritis were related to two main types of pathological process 
which were termed Type 1 and Type 2 nephritis. Type 1 is usually preceded by a 
streptococcal infection. Its onset is acute, >vith hsmaturia as a prominent feature. 
The prognosis is good, 80 to 90 per cent, of patients recovering completely. In the 
rcmamdcr, accor<&g to ^e severity of the glomerulo-nephritis, death may occur in 
the acute stage or after a rapidly progressive course runninga period of months, or 
a slowly progressive course lasting from years to decades. T^pe 2 nephritis has an 
insidious onset with cedcma, whiw tends to increase and persist for months or even 
years. Hxmaturia is not a prominent feature, but albuminuria is severe and is 
a^ociated with gross depletion of plasma proteins. Recovery is rare and is practically 
limited to cases without hypertension. The great majority of patients continue with 
albuminuria and recurrent cedema for many years before renal failure develops. The 
morbid anatonucal changes correspond closely wth these clinical courses. In Type 1 
nephritis the lesion is diffuse and severe at the onset, but in most cases resolves 
completely. In Type 2 nephritis there b a less intense diffuse glomerulo-nephritis 
wliich gradually progresses In severity and at all stages presents a characteristic 
involvement of the glomerular capillaries. 


TYPE I NEPHRITIS 

Synonyms. — Acute Hxmorrhagic Nephritis ; Acute Diffuse Nephritis. 

Most cases of nephritis presenting with acute onset are of this type. The disease 
b commonest In children and adolescents, but may occur at any age. 

Etiology. — Scarlet fever and streptococcal tonsillitis arc the common preceding 
infections. Sometimes the patient complains of a ** cold ” or a rhill without sore 
throat. Lep frequent preceding infections arc otitis media, pneumonia, peritonitis, 
crj-sipclas, impetigo, bods and pyogenic dennatitis. Severe bums may be followed 
by nephritis, possibly due to secondary infection. In time of war nephritis may 
occur m epidemic form, for example, the ** trench nephritis ” of the War of 191*1—1918. 
In these outbreaks the ruturc of the primary infection may be obscure. 

Pathology. — Microscopically the charactcrbtic feature m the acute stage b increase 
in ccUularity of ilie glomerular tufts due to proliferation of endoihelul ccUs and 
infiltration wiilr polymorplionuclear leucocytes. Hxmorrhage into Bowman’s capsule 
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below 2 g. per cent. It is probable that hypoproteiniemia contributes to the general- 
ised cedema of many patients with Bright's disease, not only those with the nephrotic 
syndrome, but in ^e early and late stages of Type 1 nephritis when protein lo^ 
may lead to considerable lowering of plasnaa proteins. Nevertheless even in Type 2 
nephritis hypoprotein$mia is not the primary cause of cedema, since in the early 
stages generalised cedema may be present with a normal plasma protein level, and m 
any patient massive diuresis with disappearance of cedema may occur without any 
significant elevation of the blood protein level. 

Increased Venous Pressure. — This factor may contribute^ to cedema in chrome 
hypertensive Bright's disease with manifest heart failure, and in the occasional cases 
of acute Type 1 nephritis where heart failure is a complication. It cannot however 
be held accountable for the generalised oedema which occurs in the majority of patients 
wiA nephritis. Anaemia may contribute to oedema, especially in the uramic stage of 
chronic nephritis, when hamoglobin leveb may fall very low. The effect is probably 
attributable to aggravation of myocardial failure. 

Sodium Retention. — Sodium and water retention are manifestly present in renal 
as in other forms of cedema ; restriction of salt in the diet may produce some improve- 
ment while increase in sodium intake may increase iL We nave at present no reason 
to incriminate either the adrenal cortical hormone or renal retenUon of sodium due 
to diminished glomerular filtration or increased rcabsorption by the renal tubules. 
In fact glomerular filtration tends to be high in nephrotic mdema and there is no 
evidence in any form of Bright’s disease of inability to excrete sodium unless there U 
suppression of urine. When renal insufiidency develops the tendency is towards 
excessive sodium loss due to acidosis and failure of ammonia formauon by the kidney 1 
in occasional cases this may progress to gross salt deficiency. There is no justification 
for the idea that increase in capillary permeability is a factor in salt retention since 
the capillaries arc completely permeable to electrolytes in health and disease. Increase 
in permeability to orotein in acute nephritis has not been satisfactorily demonstrated, 
but it IS unlikely that this could play a rdle in oedema ibrmation, since the proteins 
themselves are m a state of dynamic equilibnum between blood and tissues. 

Treatment. — The treatment of renal oedema is described under Acute and Chronic 
Glomerulo-nephritia. 


BRIGHT’S DISEASE 

Bright’s “ Disease ” is in fact a syndrome, consisting of albuminuria, cedema and 
(usually) high blood pressure associated with organic ludney disease. The majon^^ 
of patients presenting with this clinical picture are suffering from giomerulo-ncphnos 
in Its acute or chronic forms. Other diseases which may produce the syndrome are 
amyloid nephrosis, chronic pyelonephntis, malignant hypertension and diabeuc 
glomerulosclerosis. 

CUunficatim of Bright's Disease 

A. Nephritis. 

I. Glomcrulo-nephntis. 

Type I (synonym ; acute hemorrhagic nephritis). 

Type 2 (synonym: parenchymatous nephritis, including lipo‘‘^ 
nephrosis). 

11. Pyelonephntis. 

B. Renal Vascular Disease. 

The bdney in essential hypertension— (i) benign ; ( 2 ) malignant. 

Senile artenosclerosis. 

Diabetic glomerulosclcrosb. 
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C, Miscellaneous Conditions, 

Amyloid nephrosis. 

Traumatic anuria, 

ToxjEmia of pregnancy. 

Toxic nephrosis. 

GLOMERULO-NEPHRITIS 

In describing glomerulo-nephrids roost of the confusion in the past has arisen 
because names have been gi\en to cross-sections of the disease at different stages. 
Hence glomerulo-nephritis running a continuous course in tlie same patient might 
at different times be labelled acute haemorrhagic nephritis, subacute parenchymatous 
nephritis, chronic inteistitial nephritis, azouemic nephritis. This cross-sectional 
te rmin ology can only be avoided by a long-term study of nephritis from both its 
rliniml and pathological aspects. When this approach is followed we arrive at a 
classification of the courses of nephritis such as was introduced by Volhard and Fahr 
in 1914. In addition, recent information derived from experimental pathology and 
physiology of the kidney has made it possible to relate various disorders of function 
suai as hypertension, cedema and unemia to different organic lesions of the kidney. 
A long-term clinical and pathological study of some 600 cases of Bright’s disease by 
Ellis and his colleagues at the London Hospital showed that the many clinical syn- 
dromes of glomerulo-nephriris were related to two main types of pathological process 
which were termed Type 1 and Type 2 nephritis. Type 1 is usually preceded by a 
streptococcal infection. Its onset is acute, with hsmaturia as a prominent feature. 
The prognosis is good, 80 to 90 per cent, of patients recovering completely. In the 
rcmamdcr, according to the severity of the glomerulo-nephritis, death may occur in 
the acute stage or after a rapidly progressive course runnlnga period of months, or 
a slowly progressive course lasting from years to decades. T^e 2 nephritis has an 
insidious onset with csdcma, whioi tends to increase and persist for months or even 
years. Hsmaturia is not a prominent feature, but albuminuria is severe and is 
associated with gross depletion of plasma proteins. Recovery is rare and is practically 
limited to cases ivithout hypertension. The great majority of patients continue with 
albuminuria and recurrent cedema for many years before renal failure develops. The 
morbid anatonucal changes correspond dosely with these clinical courses. In Type 1 
nephritis the lesion is didiise and severe at the onset, but in most cases resolves 
completely. In Type 2 nephritis there is a less intense diffuse glomerulo-nephritis 
which graduaiiy progresses in severity and at ah stages presents a diaracteristic 
involvement of the glomerular capillaries. 


TYPE I NEPHRITIS 

Synonyms. — -Acute Hemorrhagic Nephritis; Acute Diffuse Nephritis. 

Most cases of nephritis presenting with acute onset are of this type. The disease 
is commonest In children and adolescents, but may occur at any age. 

.Etiology, — Scarlet fever and streptococcal tonsillitis are the common preceding 
infections. Sometimes the parient complains of a " cold ” or a chill without sore 
throat. frequent preceding infections are otitis media, pneumonia, peritonitis, 

trj'sipelaSj impetigo, boils and pyogenic dennatitis. Severe burns may be follovved 
by nephritk, possibly due to secondary infection. In time of war nephritis may 
occur in epickmic form, for example, the ** trench nephritis ” of the War of 1914-1918. 
In these outbreaks nature of the primary infection may be obscure. 

pathology.-^Microscopically the characteristic feature in the acute stage is increase 
in ccUuIarity_ of the glomerular tufts due to proliferation of endothebal cells and 
infiltration with polymorphonuclear ieucotytes. Hxmorrhage into Bowman’s capsule 
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is common, and collection of red cells and leucocytes may be seen in the tubules. 
In severe cases, fibrinoid necrosis of the glomerular arterioles and even of the glomer- 
ular capillaries occurs. In the rapidly proCTCssivc course the main feature is epithelm 
crescent formation (proliferative capsuliti^. Vascular necroses are comrnon and the 
tubules may show hyaline droplet degeneration; the interstitial tissue is infiltrated 
with acute inflammatory cells. In the slowly progressive course, damaged glomeruli 
become organised and disappear, interstitial nbrosis is extensive and in the later stages 
acute and chronic lesions of the glomeruli and vessels arc found — focal necroses, 
capsular adhesions, necrotising arterioUtis — ^which are the result of severe 
tensive damage. This ultimately leads to focal scarring of the kidney with marked 
tubular atrophy, dilatation of the intervening tubules and hyaline cast foraation. 
The final stage is sometimes termed secondary contracted kidney or chronic inter- 
stitial nephritis. 

Symptoms, — The onset is usually acute, though occasionally it may be insidious. 
In the latter instance the patient may complain of biliousness, nausea, vomiting and 
abdominal pain, with headache and sometimes diarrhcea before the onset of renal 
symptoms. In the cases with acute onset, there may be more or less severe pain m 
the back, and cedema soon develops. It usually starts in the face ; the legs and scrotum 
are generally involved next, and the swcllmg soon spreads all over the body. Occa- 
sionally the dropsy is curiously localised and fugitive. Though dyspncea is not 
regarded as a common feature of acute nephritis most patients admit to it on direct 
questioning, and if cardiac failure occurs it may be a prominent symptom. There 
is usually only slight fever, though occasionally a temperature of 102® or 103® F. nuy 
be readied; this may be due to persistence of the original infection. The pulw 
rate is increased and the blood pressure b generally rabed. The skin may be 
dry and itching, with occasionally a papular or erythematous eruption. UctinS'l 
haemorrhages may occur, but very rarely. 

The unne is greatly reduced in volume, and may be entirely suppressed ; 8 to 
12 02 . would be an ordinary figure. It b dark in colour and usually contains obvious 
blood. This may render the urine as dark as porter, but it may be bright red or 
merely smoky. Sometimes the blood forms a flocculent, reddish-brown precipitate. 
The urine b usually loaded with albumin, and casts will be found on microscopical 
exariunation. At first blood casts and epithehal casts will alone be found ; but at 
a later stage, granular and hyaline casts appear. Leucocytes are present, often m 
large numbers. Isolated renal cells, transitional epithelium and squamous cells from 
the lower urinary tract are also commonly found The unne is^ sterile on culture. 
A sudden increase in urine output after a few days is a sign of definite improvement 
due to elimmation of ozdema fluid. 

Slight impairment of renal function b common, the blood urea being moderately 
raised. Some degree of impaired concentrating power b found in the more severe 
cases. 

Complications. — (1) Acule heart failure . — Shortness of breath may be a presenting 
feature, and m severe cases acute pulmonary cedema may occur. This comphea^®® 
is found in pauents who have a xnaiked rbe m blood pressure and demands urg<mt 
treatment. 

(2) Hypertensive encephalopathy,--The symptoms are sudden in onset and m- 
cludc convulsions, blmdncss, mental exdtemcnt, severe headache, vomiting 
transient palsies. Coma sometimes develops. Severe hypertension b present but 
the renal function m these patients b gooa. With adequate treatment recovery J* 
the rule. 

(3) /n/cetjow.— Not infrequently a flare-up of the primary infection or the m' 
ddence of a new infection may produce a recrudescence of the nephritis. Modem 
therapy lias lessened the risk of these infections which were previously often fatal. 

(4) Olisuria . — Dimmution in the urine output may be due to (1) actual suppm*' 
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Sion m sc\erc cases, or (2) cxtrarcnal factors such as vomiting, gross a3dema, acute 
heart failure or tlicraptuuc fluid restriction Marked oliguna occurs when there is 
severe, kuinav damage and. moat fcctyiftaily when there is no hypertension. 

Diagnosis.— The combination of dropsy, hypertension, albummuria, haimatuna, 
casts and scanty unne usually makes the diagnosis quite easy. The differently 
diagnosis of acute nephritis from an exacerbation of chronic nephritis may be difficult 
Defimte evidence of cardiac hypertrophy and artenal changes arc m favour of the 
latter An infarct in the kidney which causes a pain m the back and Iixmaturia may 
simulate nephntis, but there is no cedema, nor arc casts present in the early stages 
Great reduction m the volume of unne is not usual. Signs of septic endocarditis 
would suggest mfarction In malignant nephrosclerosis there may be a smart hxmor- 
rhage, but the presence of papillosdcma and the cjirdiovascular signs would lead to 
a correct diagnosis The renal lucmorrhagc m the early stage of new-growth of the 
kidney is so profuse that confusion with acute nephntis is not likely to occur More- 
over, epitlichal casts would not be found, though a large blood cast from the pelvis 
of tlic kidney is a very characteristic feature Pyelius may give nse to some confusion, 
as there may be small hxmorrhages, especially at the beginmng The presence of 
micro-orgamsms m a catheter specimen and abundant pus cells, m tlie absence of 
casts, will generally make the diagnosis clear Moreover, genei^ dropsy does not 
occur m pyehtis unless it sets up severe nephntis as a sequel In any cases of hiema- 
tuna, espeaally when it is assoaated with profound constitutional disturbance, loss 
of weight, tachycardia, contmued fever and penpheral neuritis, the diagnosis of 
penartentis nodosa must be considered (90) 

Prognosis and Progressive Courses. — ^The prognosis m Type 1 nephntis is 
good and 80 to 90 per cent, of patients recover completely Second attacks after 
complete cUmcal recovery are extremely rare In the early stage, suppression of 
urme is the most senous prognostic symptom and death in the acute stage is most 
commonly due to persistent anuna If this lasts more than a week the outlook is 
very grave, but recovery has been known to occur after 14 dajs* anuna In such 
severe cases hjpertension may be absent and persistent vomiting may lead to extra- 
renai unemia, the blood urea nsing as high as ioO nJg per cent. Severe hypertension 
(around 200 mm mercury systohe) may also be a bad prognostic sign m the acute 
stage in terms of immediate compheauons, r e left ventrn^ar failure and hypertensive 
encephalopathy. Heart failure as a complication ha# a much more senous significance 
than cnccphalopatliy Persistent hxmatuna is usually evidence of a progressive 
lesion, bwt recovery has occurred m cases where vjsiWe blood persisted in the urine 
for three months Microscopic hjcraatuna has a less senous significance particularly 
m younger subjects smcc it may be orthostatic m ongin, and complete recovery may 
occur after red cells have persisted m the unne for ft year or more The same is true 
of a persistent trace of albumm m the unne Recrudescences, usually marked by 
return of hxmatuna durmg the first few weeks, <>ften foUowmg recurrence of the 
imtial infection, may greatly prolong convalescence or lead to chrome nephntis 
ts-u-fc tu bt m the ddciVj than vn young subjects About 5 per 

cent of patients with acute nephritis die in the acute stage, i e the first 2 or 
3 weeks, the causes bemg anuna, pulmonary cedema due to heart failure or 
infection 

(1) Rapidly progressive course — ^This occurs m about 5 per cent of patients and 
is due to a severe irreversible glomerulo-nephntis charactensed by epithelial crescent 
formation Clmically there is persistent hxmatun#, hypertension and cedema which 
IS often severe and generalised Progressive renal failure occurs over a penod of 
6 months to 2 years and there may be a mahgnant hypertensive termmation with 
papiUccdema, encephalopathy and left ventncular f^ulure 

(2) Slowly progressive course — In a senes of cases of acute nephntis studied by 
Elhs only about 5 per cent, followed this course Nevertheless m any chmc there 
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Will be a large proportion of patients Mith chronic Type 1 nephritis, since the disease 
may last for decades Moreover, about half these patients will give no history of 
acute nephntis, but first present with symptomless albuminuria or hypertension often 
discovered on rouune cxammation, or witn hypertensive symptoms or urxmic mani- 
festations later m the disease The natural history and prognosis is dcaded by two 
factors, the seventy of the residual nephntic lesions and the incidence of hypertension 
Where the nephntic damage is severe there is no hard and-fast demarcation from 
cases ru nning a rapidly progressive course There is severe destruction of the kidney, 
and urxnua may develop insidiously m 5 to 10 >ears, with or without marked h>'pcr 
tension Politina may appear when tubular concentratmg power becomes impaired, 
but as destruction of nephrons progresses, unne output returns to normal and in the 
final stages there is usually obguna Ai^mia is often found long before the onset 
of unsmia and la probably due to malnutntion. In chronic renal failure refractory 
anremia develops and this is in some patients the presentmg feature of the disease 
Further symptoms are described under uraemia (p 1010) With less severe degrees 
of residual renal damage the patieat may continue for 30 years or more and during 
this stage may be free from symptoms, but regular examination of the unne shows 
persistent alfaummuna During this long stage, inflammatory elements are usually 
absent from the urme and acute recrudescences of nephntis are rare At any tune, 
however, and more commonly m males the blood pressure may be observed to use, 
often over a penod of months, and rapid detenoration m ren^ function may then 
occur About 50 per cent, of patients develop the mabgnant hypertension syndrome. 
This compheauon may be the first mani/cstation of re^ disease and it may be >eiy 
difficult, if there is no past histoiy of acute nephntis, to deade whether the hyper 
tension is nephntic or essential In general, patients with malignant essential hyper 
tension are found to have only sbght impairment of renal function when papiUcsdema 
IS first discovered, whereas m emome nephntis renal failure is usually advanced at 
this stage Although the ultimate prognosis is poor m both conditions the results of 
treatment by sympathectomy or hexamethomum compounds are somewhat better m 
malignant essential than in mabgnant renal hypertension The features of the 

mabgnantterminationm chrome Type 1 nephntis are identical with those of mabgnant 
essential hypertension (p 914) except that symptoms of renal failure arc more pro 
nounced. Attacks of hypertensive encephalopathy, producing headaches, blindness 
convulsions, disonenlauon and coma may occur , as m acute nephnus this condition 
IS reversible and improves after the blood pressure is lowered by hexamethomum 
drugs In chrome nephntis, however, the improvement is usually short hved because 
of the associated irreversible ursnua. 

Other Forms of Acute Nepurttis — Acute focal nepkntu is characterised cluucaUf 
by an attack of bxmatuna occurring m the course of an acute infection, such as ouus 
media. Hypertension, (sdema and renal failure are absent and recovery usually 
takes place ^ter a few days Occasionally, Imwever, attacks of focal nephritis recur 
at long mtervals and m such patients albummuna ma y persist, indicatiDg residual 
renal damage If the attacks continue, hypertension and renal impairment eventuaWf 
appear and the histological picture m this late stage is mdistmguahable from that of 
(dironic Type 1 nephntis 

In subacute bactenal endccardttu nephntis, when it occurs is diaractenstically 
focal but may be difiuse. Histologically the focal lesion consists of glomcruUtis 
with hemorrhage mto Bowman’s capsule which leads to epithelial crescent fonnaaon 
and later to charactensne “ boat shaped ’ collagen crescents Although this lesioo 
was at one time thought to be embolic, it is doubtful whether there is any amologi®} 
difference between the focal and diffuse forms of glomerulo-ncphntis m bacterial 
endocarditis A s im i l ar state of affairs occurs m Henoch Schoinein purpura where 
renal invohemeat may take thefonn of luranatuna alone or the full picture of nephntis 
may develop with hypertension, cedema and renal fadure In the l? tT<*r case the prog 
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nosb is usually poor. This form of nephritis is probably allied to that occurring in 
periarteritis Tiodosa, ■which may present wiA a typical attack of acute nephritis and 
purpura. In both conditions acute necrotising arteriolitis jnay be found in the kidney 
^d in other organs. Acute nephritis is occasionally seen in patients with acute 
rheumatic carditis but so rarely that the association may be fortuitous. 

Treatment. — ^AcuTE STAGE. — In the acutc stage the patient should be put to 
bed and kept completely at rest as in a case of acute carditis. Daily observations 
of the blood pressure should be made, the fluid intake and urine output recorded 
and the urine examined for specific gravity, albumin and blood. Microscopic exam- 
ination of the deposit for red cells, leucocytes and casts should be made twice weekly. 
Renal function tests and plasma protein examination should be made. It is important 
to search for any residual primary infection such as tonsillitis and to treat such infec- 
tion with the appropriate dose of penicillin according to age. In this wny it may be 
hoped to avoid recrudescences which may otherwise lead to serious relapse of nephritis 
during the recovery period. A low protein, low salt, high carbohydrate diet should 
be ^ven to minimise protein breakdown and sodium retention. In children and in 
co-operative adults this can be very simply provided by restricting the fluid intake 
to 1 or 2 pints of orange juice daily, wiA a carbohydrate diet until the acute stage 
of the disease has passed. Diuretics, and particularly potassium salts, should not be 
given. The patient must be kept in bed until pitting cedema has disappeared, the 
blood pressure has returned to normal and the urine is free of albumin. If, after a 
period of at least 4 weeks from the onset, the only residual urinary abnormalities are 
■a frint trace of albunua and a few red celb per high power field on microscopic exam- 
ination. of the deposit, the patient may be allowed up, but periodic examination of 
the urine deposit for erythrocytes is advisable xintil these disappear; in children, 
particularly adolescents, this may take up to 12 months. Tonsillectomy is not advised 
until the nephritis has resolved and should then only be undertaken if the tonsils 
are obviously chronically inflamed or there is a past history of repeated sore 
throats. 

Complications. — Secondary infection should be treated with an appropriate 
antibacterial agent, penidllin being the most useful. Heart failure is a definite risk 
when them is marked hypertension. In severe cases with acute pulmonary cedema 
venesection is the treatment of choice. If the blood pressure is very high, reduction 
with hexamethonium salts may be worthy of trial, although experience in this connec- 
tion is still limited. Digitalis is of questionable value and in the majority of patients 
spontaneous improvement occurs as the nephritis subsides. The most serious com- 
plication is anuria. If this persists iinemia rapidly develops and may be complicated 
oy cxtrarcnal mtrogen retention due to vomiting. The essence of treatment is to 
maintain the electrolyte and fluid balance, keepmg a careful watch on the serum 
potassium, as described under the treatment of traumatic anuria. No attempts 
should be made m force diuresis by intravenous infusions and potassium salts should 
ne\ cr be administered. 

Hypertensive encephalopathy occurs with about the same frequency as heart 
failure in patients with v cry high blood pressure. Recent experimental w ork indicates 
that the syndrome is due to cerebral vascular spasm, and in the later stages t hit may 
lead to cerebral mdema. Prompt venesection with removal of 1 pint of blood wiU 
sometimes produce dramatic improvement. Failing this, attempts should be made 
to reduce the blood pressure by intramuscular injection of hexamethonium salts. 
The cerebrospinal fluid pressure is not usually raised in the early stages, but lumbar 
puncture should be earned out and if the pressure is high, an intravenous injection 
of lOO ml. 50 per cent, sucrose solution should be given in an attempt to reduce 
cerebral (edema. Mtematively 4 to 6 oz. 25 per cent, magnesium sulphate may be 
given per rectum, but this Is a less effective measure. Hypertensive encephalopathy 
and heart failure may occur together, but, fortunately, reduction of the blo^ pressure 
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(2) Pyogenic infecuon— the common ones being pneumococcal pentonitis, pneu 

moma and erysipelas r., j - 

(3) Hypertensive encephalopathy Owmg to the moderate degree of blood pressure 

elevation, this comphcation is not often seen, but it may develop m the subacutt 
stage when, especially m adult males, severe hypertension is sometunes encountered 
The symptoms are idenucal with those described imder Type 1 nephntis 

Diagnosis — ^The insidious onset with cedcma, gross albummuna and h^o- 
proteiniEinia is so characteristic of Type 2 nephritis that there is usually no prohleni 
of ^agnosis There may be some difficulty in the early stages in distinguishing rt 
from Type 1 nephntis rumung the rapidly progressive course Here alto there is 
often gross generalised rp.dema and heavy ^bummuna, but the acute onset and 
greater depth of hsematuna, hypertension and renal impairment enable the separa 
tion to be made m most cases Amyloid disease of the kidney also produces generalised 
ttdema, albummuna and hypoproteiniemia. Some obvious primary infection such 
as bronchiectasis, osteomyelitis or tertiary syphilis is usually present, the spleen may 
he enlarged and the Congo Red test is of particular value The nephrotic s5mdrom6 
occasionally arises m the later stages of diabetic glomerulosclerosis Although Type ^ 
nephntis may occur m the diabetic, the appearance of sdema and albummuna in the 
course of chrome diabetes is usually due to this speafic form of glomerular hyahmaa 
tion Disscrmnated lupus erythematosus may produce a glomerulo nephntis m 
which swelimg of the capillary basement membrane resembles that seen m 
cases of Type 2 nephntis, and dmically the nephrotic picture may develop The 
assoaated features of disseminated lupus are, however, diagnostic. Another mre 
cause of generalised oedema with gross albummuna is bilateral renal vein thrombosis^ 
but, as a rule, this diagnosis is only made post mortem. It is possible that the nephro^^ 
syndrome may ansc from other causes, mdudmg chemicd poisons and secondary 
sy-phihs , cases of obscure ongin have been desenbed m severe members of the saffiB 
f^ily 

Course and Prognosis — -^kimpletc recovery is rare m Type 2 nephntis, particu 
larly m adults Clinical resolution does, however, occasionally occur, tometuncs 
after many years of persistent or recurrent mdema. In children, recovery is not ufl 
common, particularly when the features are those of nephrosis, t e when hypertensiod 
and hiematuna are absent. In the great majonty of paUents, however, the disease 
runs a steadily progressive course and the prognosis is closely related to ffie degree oJ 
hypertension which develops With no hypertension or a moderate degree which 
subsides under treatment, good health often contmues for man y years, whereas with 
marked elevation of blood pressure the course may be rapidly progressive Hyper 
tension IS generally more severe, and the course correspondingly shorter, m men th^o 
in NNomta. Thus m men. Type 2 neplantis usually contmues widi variable ttdtsu, 
moderate hypertension and considerable albummuna, after 2 or 3 years progressive 
renal impairment sets m and leads to uramua 3 to 5 years from the onset of cederoa, 
often with the de%elopment of the mahgnant hypertension syndrome In less 
cas e s (more commonly women) the disease runs a slower course n»di»ma ma y sub" 
side >cry gradually over the course of months or lazy rtcur at intervals, but m 
absence of hypertension the patient may lead a useful and symptom free eiisteflC* 
for 10 or 20 years. In this group the degree of albummuna tends to diminish, ac“ 
the plasma proteins to nse, at a variable mterval after the onset. Intcrcurrent iwcc 
uon may occur at any time and this is parUcularly serious m children with gcocrahsc^ 
cedcma, the common infections being pneumococcal pcntomtis, pneumonia or cO 
apclas Oa^ionally micrcurxcnt mfecUon is assoaated with an mccrbauoo of the 
nephnus and there may be frank haunatuna dunng such episodes m other paocou 
infccuon may prcapiute a massive diuresis with subsequent reduction m the dep^ 
of albummuna. 

Treatment.— In the cariy suges, particularly if caammauon of the unnary depo^* 
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reveals evidence of active nephritis {t.e. red cells, leucocytes and g^ular casts), 
treatment should follow the regime advised in acute Type 1 nephritis. ^ As a rule, 
however, the disease is in its subacute or chronic stage when the patient is first seen. 
Even then it is advisable to insist on rest in bed so that a full assessment of the condi- 
tion can be obtnned. Observations on the blood pressure, urine, renal function and 
plasma proteins should be made as in Type 1 nephritis and it is of value to record 
the patient’s weight daily as this gives a useful index of changes in cedema. The 
objectives are to rest the patient, treat or prevent secondary mfecrion, counteract 
plasma protein depletion by a high protein diet and encourage the removal of cedema 
fluid. Very severe generahsed cedema may present an urgent problem sin<^, particu- 
larly in children, fatal pulmonary cedema or cerebral cedema may result. In the 
average case, however, no heroic measures are required, and since the cedema is a 
manifestation of nephritis it cannot be expected to resolve completely until the 
nephritis subsides. It is wise, therefore, to maintain complete rest, and during the 
first week or two treatment should consist in restriction of salt intake, the sodium 
content of the food being reduced to 0*5 g. daily. The diet should othenvise be 
adapted to please the patient. Under this regime cedema will gradually diminish in 
most instances. Rest in bed should be continued so long as red blood cells and 
leucocytes persist in the urine. Heavy proteinuria may continue for many months ; 
after ^e fct few weeks, therefore, and when cedema is no longer severe, it is 
wise to give a high protein diet (up to 200 g. daily) in an attempt to restore the 
depleted body protein. No considerable rise in plasma proteins must be expected 
for 1 or 2 months or even longer. If the above treatment does not succeed in reducing 
cedema, mercurial diuretics should be given intramuscularly (Mersalyl 1 to 2 ml.) 
ttvice or three times weekly at the start, and once a week subsequently. If the diuretic 
response is poor, ammonium (boride may be given before the injection. If salt 
restriction and mercurial diuretics both fail to promote diuresis acu-puncture of the 
legs, under cover of adequate doses of penlcmin, will always produce an effective 
reduction in cederaa. The patient should be placed in Fowler’s position before this 
is carried out to allow the adema fluid to gravitate to the legs. When subcutaneous 
drainage is under ^vay it may be found that mercurial diuretics ^vilI now produce a 
better response. If, as is frequently the case, ascites and pleural effusions are present, 
paracentesis may be necessary and again mercurial diuretics may give an improved 
response after this has been performed. It is a common observation that massive 
diuresis may occur in refractory cases after an infection such os measles or pneumonia. 
Attempts to reproduce such a response has therefore been, made by T.A.B. injections 
or even malaria therapy, but the results are not impressive and the use of direct sub- 
cutaneous drainage, under antibiotic cover, has made this rather drastic therapy 
unnecessary. 

Complications. — Pulmonary cedema and the much rarer complication of cerebral 
cedema occur only when subcutaneous swelling is gross, and both should be avoidable 
if the measures outlined above are employed in good time. Should either of these 
complications develop, direct subcutaneous drainage should be started immediately. 
Infections such as pneumonia, pneumococcal peritonitis or erysipelas should be treated 
by appropriate doses of penidllin. In the subacute stage of the disease hypertensive 
cnceplialopathy occasionally occurs in the rare cxjse with severe hypertension and 
should be treated as in acute nephritis. Iron preparations should be given if gny_mia 
develops, 

C/ironic Type 2 nephritis . — After the initial stage, continued supervision is neces- 
sary. When tiie patient first becomes ambulant it is common for some cedema of 
^e legs to return and this can usually be controlled by fitting full-length clastic stock- 
ings, which should be worn only during the day. In some cases cedema continues 
for m^y months and exm only be satisfactorily controlled by weekly or twice weekly 
injections of mercurial diuretics. The high protein, low salt diet should be continued ; 
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salt-free bread and a substitute for table salt which does not contain sodium can 
now be purchased Iron should be presenbed for aniemia and any devices which 
may improve the pauent’s sense of wdl being including a sumulating tome alcohol 
m moderation, or a seaside holiday are to be commended 1 he main pomt, however, 
13 to encourage the patient to lead a normal life and return to work, with the obvious 
precautions of avoiding chills and excesses of any kmd It is in the nature of the 
disease that relapses tend to occur If these arc mild, and unaccompanied by more 
than slight tedema, rest m bed at home is often sufficient, but if tedema mcreases, 
the patient should be admitted to hospital and treated as described above. In the 
later stages of the disease when hypertension and ursnua develop, treatment is the 
same as in chrome Type 1 nephntis 

RENAL VASCULAR DISEASE 

BENIGN ESSENTIAL IIVPERTENStON 
Synonym — Benign Nephrosclerosis 

In this form of hypertension, renal vascular changes rarely produce clinical 
symptoms, tlic disorder oemg one of chronic artenal and artcnolar degeneration, and 
It will be necessary to make only a bnef reference to jt here 

Pathology —1 he clucf kidney changes arc in the smaller artenes and arterioles 
They are described in detail on p 909 In contrast with malignant nephrosclerosis 
there is only h) aline and fatty degeneration of the artenoles There may be renal 
ischxmia and consequent irregular contraction and fibrosis of the renal parenchyma. 
In some cases this condition is marked and a granular contracted kidney results. 
7 here is tlien a patclw fibrosis of glomeruli with tubular atrophy and secondary 
interstitial changes 'I^his fibrouc atrophy is secondary to the artenal narrowingt 
and It is because of its patchy distribution that renal funrtion is not impaired, 

Symptotas —Sec Bcmcn Essential Hypertension {p 909) In some cases the 
urine contains a trace of albumin but this is conned to long standing cases with 
severe ischaemic fibrosis Given this cluneal picture, the differential diagnosis from 
chronic nephnus is made on the absence of a past history of acute neplintis and of 
renal failure There are occasional case® presenting with the clinical features of bcni^ 
hypertension m which intravenous pyelography reveals unilateral renal disease If 
this 13 discovered in childhood or early adult life removal of the diseased kidney may 
be followed by recovery from the hypertension In a smidl proporUon of cases 
(probably not more than 5 per cent ) beoign hypertension ma y progress to malignant 
hypertension and terminate in unemu 

Treatment. — See that of Hypertension (p 911), the Heart in Hypertcnsioo 
(p 851) and Unsmia 

MALIGNANT ESSENTIAL HYPERTENSION 
Synonym — Malignant Nephrosclerosis 

As m benign hypettcnsion, the renal changes are secondary to the vascular lesion^* 
Ihis disease is called malignant nephrosclerosis because the kidneys are severely 
ailcctcd, so severely in fact that fatal uncmia u the usual outcome 

Pathology —1 he chief kidney changes arc m tlic smaller artcncs and artenoles- 
Ihcy arc described on p 913 In contrast with benign nephrosclerosis, there 
in addition, fibrinous necrosis especially of the artenoles 
Symptoms — bese arc desenbej on p 914 

Diagnosis —1 he differential diagnosis of mahenant oeplirosdcrosis from chrome 
ncpliniu depends on Uic fact that m the fbnncr Uicrc is no past lustory of acute or 
cliromc nephnus, nor u there renal cedema. Further, in malignant ncphroscJerosis 
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papillcedema usually appears ■whilst renal function is fairly good ; in fact it may be 
normal and there may be no albuminuria. In chronic nephritis, however, renal failure 
is usually advanced by the time papillmdema develops. 

Treatment. — See that of Hypertension (p. 911), the Heart in Hypertension 
(p. 851) and Chronic Ursmia (p. 1122). 

NEPHROSCLEROSIS WITHOUT HYPERTENSION 

Synonym. — Senile or Atheromatous Kidney. 

In this form of kidney disease also the vascular changes are of greater importance 
than the renal, and it is only necessary to deal briefly with the affection. 

Pathology, — The kidneys show depressed red areas, which are due to contraction 
of fibrous tissue along the distribution of particular interlobular arteries and, therefore, 
tend to be conical in form, with their base to the surface of the organ. There is an 
absence of cardiac hypertrophy. The glomeruli in scarred areas shrink, and the 
connective tissue around them becomes condensed and thickened. The degenerate 
glomerulus and its capsule fuse together and undergo fatty and fibrotic changes. 
The atheromatous kidney is, therefore, contracted, due to atrophy following insidfi- 
cient circulation, witli consequent fibrosis. 

Symptoms and Diagnosis. — ^There may be gradual failure of the physical and 
men^ powers— -described by AUbutt as " contraction of the spheres of bodily and 
mental activity ” — rather than the more dramatic events of malignant nephro- 
sclerosis, There is a trace or more of albumin in the urine. The radial artery is 
thickened and tortuous. The blood pressure is not liigh, and there is an absence of 
cardiac hypertrophy. Death by cardiac failure or intercurrent affections is the com- 
monest endmg, while cerebral hemorrhage and ursmia are unlikely. 

RENAL LESIONS IN DIABETES 

Renal disease is now one of the commonest fatal compbeations of diabetes. This 
is due to the fact that control of hyperglycacmia and ketosis by insulin has greatly 
prolonged life so that tlic vascular complications are becoming increasingly prominent. 
The gradual change in the natural Imtory of diabetes over the past 20 years has 
brought to light a specific form of renal involvement which is closely related to 
dimnic vascidar degeneration in other organs. This condition, first described by 
l^camelstiel and WiUon in and named by diem tntercapiffary gfomerufosekrosts, 
is the commonest renal lesion in diabetes. Secondly, isclisemic atrophy of the kidney 
tends to be very severe in the diabetic; thirdly, ascending pjclonephritis may occur 
in a particularly intense form leading to medullary necrosis. The diabetic patient is 
therefore particularly liable to these three forms of renal damage. In addition, 
other types of renal disease such as glomerulo-nephrilis arc occasionally encountered. 


DIABETIC GLOMERULOSCLEROSIS 

Incidence. — It is probable that diabetic glomerulosclerosis occurs in 10 to 20 
per cent, of all cases. In long-staswKng diabetes, starting before the age of 15, tlic 
incidence b much liighcr and may reach 50 per cent. Its occurrence is related to 
long duration of diabetes ratlver than to the age of the patient. Although it may be 
discoicrcd witliin a few years of the onset of glycosuria, the average duration of 
diabetes when tlic renal lesion first appears is about 10 years. Thus the majority of 
patients first present evidence of this renal disorder in middle age. The incidence 
IS higher in fences than in males. Neither severity of diabetes nor insulin treatment 
play any essential r6le in its pathogenesis, rince the lesion is found in patients who 
have never received insulin, and it is not unaimmon in those who have a mild, easily 
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controlled dubetea with little or no tendeoCT to ketosis It would thus appear that, 
as With the other vascular comphcations of the disease, there is htdc relation between 
the Incidence and seventy of diabetic glomerulosclerosis on the one hand and the 
disturbance of carbohydrate metabolism on the other Apart from these factors, 
nothang is known about etiology of the process 

Pathology.—As its name implies, diabeuc glomerulosclerosis consists of a de- 
generation of the glomerular tuft This takes the form of progressive hyalmisation, 
but It IS possible to recognise several distinct histological features The first is a 
nodular deposit of hyaline material in the glomerular tuft which resembles amyloid 
material but does not take amyloid stains , this lesion is peculiar to diabetes in 
addition the majonty of affected glomeruli show a diffuse hyalme change which is 
seen to be an extension into the glomerular tufts of a similar hyaline degeneration m 
the aff'erent artenoles An identical, but much less conspicuous hyahne degeneration 
may result from senile aAerosclerosis of the kidney Thirdly, hpo hyaline deposits 
and occasional capillary aneurysms occur within the glomerular tuft and contribute 
to Its disorgamsauon , focal glomerular necroses may also be found, particularly if 
the blood pressure Im been very high It will be seen, therefore, that diabetic 
glomerulosclerosis la closely associated with severe degenerative changes in the arterial 
system of the kidney , ftirthermore, the association is equally close with severe athero- 
matous change elsewhere in the body, especially m the heart, bram and retina. Because 
of the severe ischrcmic atrophy the kidney is usually considerably contracted and the 
arteries are seen to be extremely prouunent. 

Clinical Features — Albummuna may for a penod of many years be the only 
manifestation of diabetic glomerulosclerosis It is variable m amount and is not 
usually accompanied by irmammatory elements m the urinary deposit. The further 
detelopmeat c/ the dimcstl sindromc is due not so much to the specific diahetjc 
lesion, but to other comphcations resulting from generalised artenal degeneration 
Hypertension, heart failure and progressive ischaemic damage to the kidney are the 
most important of these Impairment of renal faction a the rule, although its 
development is very graduaL In the later stages albummuna mcreases to a degree 
which leads to a considerable reduction m the plasma protem level. When this 
occurs, and particularly when myocardial failure due to coronary disease supervenes, 
seiere generalised oKlema may appear Hypertension is usually, but not mvanablf» 
present and is moderate in degree , malignant bypertensjon is only rarely encountered- 
The final picture is one of combined h»rt failure and renal failure, and there is often 
severe mental disturbance due to cerebral vascular degeneration Diabetic retino- 
pathy will be found in practically all patients with diabetic glomerulosclerosis, and 
diabeuc penpheral neunlis, usually mild m dr^ee, is also commonly present. During 
the later stages of the disease it is not infrequeatly found that the in«dtn tequirement 
falls Tlus IS probably accounted for by the diminighi.H food mtake and rcstncte^ 
acuvity of the patient due to increasing mcapaaty 

Diagnosis ~^Vhcn the usual mvesUgaboas have excluded focal lesions such 
Calculus, tuberculosis, neoplasm, cysuus and pyelitis, chronic albummuna m a diabcoc 
pauent is almost certainly due to intercapilhry glomerulosclerosis with associated 
renal ischarmc damage The presence of rctmopaUiy strongly supports the dia^os^ 
as does evidence of artenal degencratioa in other organs- There is no specihe test 
for the disease The assoaaUon with retinopathy is so dose that if rend failure is 
discovered m a diabeuc paUent m the absence of retinal changes it is highly probable 
that some other form of kidney disease is the cause 

Prognosis —As already indicated, glomerular hyalmisation and ischamuc atrophy 
develop very slowly and albummuna may be present for 10 years before the late 
compUcauons supervene The prognosis In fact depends rather more on the ext^t 
of vascular degeneration elsewhere m the body th^ on the presence of glomcrulo' 
Sclerosis 
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Treatment. — ^Apart from control of the diabetes, trestraent is the same ^ 
other patient with chronic hypertensive renal disease (see Chronic Nephritis, p. 1 122) 


ACUTE MEDULLARY NECROSIS 

This is a severe suppurative pyelonephritis which leads to zonal necrosis of the 
renal medulla. 

Pathology. — This is the same as in pyelonephritis, except that necrosis of pM- 
cuchymal tissue occurs and multiple smim abscesses may be formed. Severe active 
pyelitis is present. The necrosis is obvious to the naked eye as yellowish-white areas 
lying between the base of the renal pyramid and its papilla. There may be multiple 
necroses in different pyramids and one or both kidneys may be in\olved. Inter- 
capillary glomerulosclerosis is sometimes associated with medullary necrosis. 

Symptoms. — ^The symptoms may be those of acute pyelitis, but more OTmmonly 
the condition tvill be found in an dderly padent who becomes^ severely ill and is 
found in what appears to be diabedc coma. The ojndidon should indeed be suspected 
in any padent, espedally a woman, who fails to remver from coma after diabedc 
ketosis IS controlled. In such circumstances the urine should be examined for pus 
and organisms. Kenal calculus or urinary obstruction may be the underlying cause 
of ascending infection. Unless the condition responds to treatment oliguna develops 
and death occurs in ursmia. 

Treatment. — Prophylaxis consists in dealing with renal calculi or aiw obstructive 
lesion of the renal tract wtiich may be discovered in the diabetic patient. The pr^ence 
of pyuria in a severely ill or comatose diabetic, for prompt and effective antibiotic 
therapy. Sensitivity tests should be carried out on the organisms cultured from 
urine and streptomycin, chloramphenicol or orytetracycline should be given according 
to the results. General therapeutic measures are the same as for acute pyelitis. 


THE CONTRACTED KIDNEY 

In the past, various terms have been applied to the contracted kidney but the 
atiology and natural history of the process have often been obscure. Contraction of 
the kidney is due to destruction of nephrons and the development of interstitial 
ftbrosis. It 'mil be obvious from the conditions already discussed that tiiese changes 
rnay arise in many waj's; nevertheless there may be no previous history of renal 
disease. The clinical manifestations are those of renal faUure and there are often 
no distinguishing features to indicate the nature of the primary lesion. The following 
are the common causes of contracted kidney. 

Chronic Type i Nephritis. — Some of the smallest contracted kidneys result 
from the slowly progressive course of Type 1 nephritis. The disease may have been 
present for 30 or *10 years and in about half the cases there is no history of acute 
nephritis. The renal contraction is due to a combination of the original nephritis 
and of subsequent bypertensive damage. The former produces diffuse fibrosis and 
the latter focal scarring. The number of surviving nepl^ns may be extremely 
M that only occasional hypertrophied glomeruli with greatly dilated tubules are seen 
in each low pouer field. 

Chronic Type a Nephritis. — ^Renal contraction in this form of Bright's disease 
is usually only slight or moderate and is limited to those cases which nm a slow course 
of 10 to 20 jears. Renal failure is slow in development and may be present as long 
as 5 jears before sj-mptoms of uncmia appear. A malignant hypertensu e termination 
is common in these cases. 

Chronic Pyelonephritis, — Some of the most contracted kidneys fail into this 
group. Broad zones of interstitial scarring lead to a taiarse irregularity of the kidney. 
Contraction often affects the two kldn^s unevenly and one kidney may be reduc^ 
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to a fibrous remnant whilst the other is greatly hypertrophied In such cases of 
unilateral renal disease severe hypertension may be present and may progress to a 
malignant termination The hypertrophied kidney may then show the characteristic 
histological changes of malignant nepmxjsclerosa 

Congenital Renal Lesions — Here agam the bdneys may be extremely sm^ 
due to a failure of development (hypoplasia) as well as to fibrotic contraction usually 
attributable to ascending pyelonephntis This “ ascending contraction ” is particu 
larly prominent in cases of idiopathic dilatation of the renal tract An unexplained 
feature of congenitally small kitmeys (desenbed by Rose Bradford) is the absence of 
associated hypertension and cardio vascular hypertrophy Nevertheless severe hyper- 
tension occasionally occurs 

Malignant Essential Hypertension — As a rule, the kidneys are not contracted 
m this disorder owmg to the rapidly progressive course Occasionally, however, and 
particularly m older subjects the disease may progress relatively slowly over the course 
of 3 or 4 years There is often m these patients a preceding history of long standing 
benign hypertension and a moderate to severe degree of renal contraction takes place 
Benign Essential Hypertension — Renal contraction m this disorder is unusual 
but is seen m moderate degree when atheroma of the renal arteries is severe The 
mechanism of contraction only differs from that of the senile artenosclerotic kidney 
in the more extensive fatty hyaline degeneration of the artenoles, which gives a finely 
granular appearance to the surface due to subcapsular scarnng Obstruction of one 
renal artery by an atheromatous plaque may reduce the affected kidney to a fibrous 
remnant and this is one of the unilateral lesions which may lead to hypertension 
In diabetes arterial degeneration is severe m the kidney, as m other organs, and some 
contracuon of the kidney is likely This will be all the greater if diabeuc glomerulo- 
sclerosis IS also present 

Hydronephrosis —Obstructive lesions of any kmd lead to pressure atrophy o* 
the renal parenchyma and the renal substance may be reduced to a thin layer of 
fibrotic tissue surrounding the hydronephrotic sac Where chronic ascending infec 
tion has been present m the early stages, as iti many cases of renal calculus, the kidney 
may be small and contracted with a minor degree of hydronephrosis 

TRAUMATIC ANURIA AND ALLIED CONDITIONS 

Synonyms -—Acute Cortical Ischaimia, Acute Tubular Necrosis, I>o\'er 
Nephron Ncjihrosis, Crush Kidney, Acute Focal Interstitial Nephritis 

The clinical mamfestauons and renal histological changes in mis disorder Vrcrc 
first adequately studied m pauents who received crushing injunes to the limbs during 
air raids on London m the ^yar of J939-J945 The cbaractensuc chmeal feature is 
suppression of unne, and little structural damage may be found m the kidney except 
for focal areas of tubular necrosis. Since its first description the syndrome has been 
recognised as a sequel of a vancty of widely differing aiUological factors Apart front 
crushing injuries it may follow prolonged application of tourniquet to a funb, nny 
form of major surgical trauma, cspcaally gall bladder operaUons, obstcWic sho* 
rclroplaccntal hemorrhage, infected aboruon, other severe mfccuons such as Wed s 
disease and blackwater fever mcorapaublc blood transfusion, sulphonamidc therapy 
and perhaps acute poisoning wiUi heavy metals such as mercury and bismuUi 

Pathology —There is a scicrc dysfunction of the whole nephron, glomerular 
filtrauon bang inhibited or grossly diminished whilst tubular rcabsorpuon i* 
abcjance Histologically the only findings arc occasional foa of epithelial necrosis 
in the distal comoluted tubules associated with slight inflammatory infiltration 
Blood pigment casts may be present in the tubules 

Symptoms.— Suppression of unne u the primary disorder and this leads w 
acute unrmia with \otmting, drowsiness, muscular twitching and coma. Purpura 
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may appear, hypertension is slight or absent, but may develop in tlie later stages 
during recovery. RestoraUon of renal function may occur after severe oliguria lasting 
up to 3 \seeks. If the patient survives the acute stage, copious polyuna develops. 
This may, however, give a false impression of recovery of renal function, for the urine 
at first approximates in composition to glomerular filtrate. Since tubular reabsorption 
is in abeyance, an output of many litres of urine may therefore correspond to only 
a fractional recovery of glomerular filtration and the blood urea may still continue 
to rise. There is a danger in this stage of excessive electrolyte depletion due to failure 
of tubular reabsorption; restoration of tubular concentrating power may not be 
complete for many months. 

Treatment. — During the stages of anuria and subsequent polyuria it is essential 
to maintain electrolyte and fluid balance, since over-hydration in the anuric stage 
carries a grave risk of fatal pulmonary cedema. Electrolyte depletion due to lack of 
tubular reabsorption in the polyuric stage can be equally serious. Endogenous protein 
breakdown leads to accumulation of extracellular potassium in the absence of urinary 
excretion, and if this is excessive, death may occur from cardiac arrest. Potassium 
salts must therefore under no circumstances be administered at this stage. Protein 
breakdown can be reduced by high carbohydrate diet and the extracellular potassium 
can, if necessary, be reduced by intravenous insulin or sodium loaded ion-exchange 
resin. The following regime of treatment should be followed : 1 litre of 40 per cent, 
glucose is given daily by mtra-gastric drip. If any urine is passed, an equal volume 
of extra water is added. If vomiting occurs, saline solution equivalent to that lost 
in the vomit is added. If vomiting persists, oral treatment is discontmued and 1 litre 
of 40 per cent, glucose is given intravenously by catheter via tlie saphenous vein into 
the inferior vena cava. Half a million units of penicillm should be given daily intra* 
muscularly. A rise of serum potassium above 6 m. £q/litre maybe dealt with in 
the first instance by the injection of insuUn two to three times daily when the blood 
sugar is above normal. If the rise in serum potassium continues, sodium sulphonic 
ion-exchange resin should be given orally (15 g. t.d.s.) or if this cannot be tolerated, 
30 g. daily per rectum. This form of conservative treatment has replaced the use 
of the artificial kidney. In the stage of polyuna sodium depletion may occur, so that 
Ae fluid and electrolyte intake must be increased to compensate for ^e amount lost 
in the urine. 


TOXIC NEPHROSIS AND RELATED DEGENERATIVE 
RENAL LESIONS 

The term nephrosis means tubular epithelial degeneration ; consequently many 
unrelated omditions are included under this heading. The types of tubular degenera- 
tion are albuminous, lipoid, hyalme droplet and nccrotismg or fibrinoid. Amyloid 
nephrosis is a special tj^e which is dealt with elsewhere (p. 1131). Lipoid nephrosis 
has already been described under Type 2 nephritis, and one form of necrotismg 
nephrosis has been dealt ivith under Traumatic Anuria, 

^ Simple Nephrosis in which tliere is albuminous degeneration of the tubular 
epithelium^ occurs in febnle states and toxamuas. From the renal point of view it 
IS of no clinical significance except that mild albummuna results. Sometimes heavy 
albuminuria is produced, for example, in hepatic failure due to acute yellow atrophy 
or Weil's disease; nitrogen retention may develop in such patients but is probably 
cxtr^cnal in origin. The term “ hcpato-renal syndrome ” has no specific meaning 
but is somctiincs used for this combination of liver disease and renal tubular nephrosis. 

Mercurial Nephrosis is a epical example of severe tubular degeneration associ- 
ated with chemical poisoning. Ingestion of mercuric salts or even therapeutic use 
of mercurial lotions may, in patients with idiosyncrasy, produce fatty, hyalme droplet 
and fibrinoid necrosis of the tubular epithdmm, whidi later imdcrgocs calcification. 
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Oliguria and hematuria are produced, along vrith other manifestations of mercurial 
intoxication and fatal ursemia may re^t. In its clinical course and poMibly in the 
development of the lesion this type of nephrosis is allied to that occurring in traumatic 
anuria. There is some evidence that organic mercurial diuretics may damage the 
renal tubules, but it is extremely rare. Bismuth poisoning may produce a s imil ar 
picture to mercurial nephrosis but the renal damage is less severe. Other chemical 
poisons which affect the kidney are carbon tetrachloride and phosphorus ; they ca^^ 
severe fatty degeneration of the tubules but the whole nephron is probably affected 
since fatal uraunia may occur. 

^LAMPTic Nephrosis. — In fatal eclampsia severe tubular damage, including faW 
and hyaline droplet degeneration, is found post mortem. Although this is referred 
to as a “ toxjcmia of pregnancy ” it is more probable that the lesion is an acute ischremic 
one comparable to that seen in malignant hypertension or traumatic anuria. Th®se 
changes, like other tubular degenerative lesions, are difficult to relate to the clinical 
features and it is doubtful whether chronic renal damage results from this form of 
nephrosis. Peristent hypertension and albuminuria following so-called toxiemia of 
pregnancy usually indicate pre-existing renal disease or hypertension. Any effect 
(wesb may have on the course of these disorders Is probably due to exacerbation of 
the hypertension which so frequently occurs about the middle of pregnancy. 

Bilateral Cortic<vl Necrosis is a rare renal complication of pregnancy. Although 
it occasionally occurs in male subjects without any obvious cause, it may result (rom 
dicmical poisoning or ^ere infections such as malaria. In pregnancy it is usually 
assodatea With ecl^psia or rccro-placental hemorrhage. Its pathogenesis is probably 
related to that of acute tubular necrosb (traumatic anuna). The clinical picture » 
one of &e%'eEe abdominal pain and anuria leadmg to rapidly fatal ursmia without 
hypertension. 

OniBi Forsis op Nephrosis.— T ubular degeneration occurs in gout secondary 
to deposiu of sodium^ biurate crystals in the interstitial tissue. The common renal 
complication of gout b, however, a chronic “ intersutial nephntb ” probably due to 
associated cssentM hypertension. 

Myclomatosb b not infrequently complicated by severe renal damage. The picture 
b often a mixed one due to ascending nephnus or bcharraic changes. There b, 
howocr, a specific lesion in myelomatosis consbting of tubular atrophy consequent 
on the formation of obstructj\e casts which are in some way related w Bence Jones 
protein, "nic glomeruli in such kidneys may be remarkably normal. 

Nephbocalcinosis.— It has already been stated that calcification of the tubular 
Mithclium may follow nccrouc changes such as result from mercury poisoning. 
Similar epithelial calaficauon may be a late sequel of alkjosis due to severe vomiting 
or may follow traumatic anuna, sulphonanudc anuna and myelomatosb. An entirely 
different type of nephrocalanosb, so-called metastatic calaficauon, occurs in hyper- 
parathyroidism, large micrsuiial deposits being formed. Still another form b that 
occurring in hypcrchloramuc aadosis m children in which the primary defect a » 
failure of the proximal tubule to reabsorb bicarbonate. 

CONGENITAL ABNORMALITIES OF THE KIDNEY 

Many errors of development rcsulung in abnormalities of the shape or position 
of otherwnse nonual kidneys arc of little dinical importance. They ase un^ly ^ 
gi\c nsc to sj-mptoms or to progressue renal impairment, although there b evidcow 
that such kidneys ha%c an increased tendency to mfecuon. Maldesclopracnt of the 
kidneys leading to insu/fiacnt funcuoning nephrons may, without added infection, 
lead to renal ^urc. The pathological ddferentution of such kidneys from ibo** 
which are contfaeted as a rcauJ: of chrome atrophic pydoncphritb, or of 
or ureteric occlusion early in life, may be extremely cliflicult if not impossible. The 
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reojgmtion of a congenitally absent or insufficient Iddney is essential when nephrec- 
tomy is being considered as treatment of disease in the opposite kidney. 

Renal Agenesia. — ^Agenesia implies the complete absence of a kidney. Bilateral 
agenesia is, of course, incompatible with survival. 

Renal Aplasia. — ^An aplastic kidney contains no renal tissue capable of normal 
function. Glomerular and tubular elements are contained, perhaps with cysts, within 
a dense stroma of fibrous tissue and scanty smooth muscle, and the ureter is often 
not patent. Owing to the difficulty of distinguishing such anomalous structures from 
secondarily contracted Iddneys there is a lack of evidence whether they can be respon- 
sible for the development of hypertension. 

Renal Hypoplasia. — ^Truly hypoplastic kidneys contain virtually normal nephrons 
in markedly reduced numbers. They are miniatures with reduced function com- 
mensurate with their size and are therefore unable to maintain life indefinitely if the 
condition is bilateral. The renal failure which develops is analogous to that occurring 
in experimental animals in which a large part of tJie renal tissue has been removed. 
Histologically, hypertrophy of the individual nephrons and tubular dilatation are 
found. 

Hypoplasia may be one cause of the so-called “ Rose Bradford kidneys ” In 
children or young adults, pyelonephritis or glomemlo-nephritis contributing to the 
picture of gross renal contraction in which areas of hypertrophied elements ^temate 
wiUi dense interstitial fibrosis. A dosely related group of very contracted kidneys is 
characterised by idiopathic dilatation of the urinary tract. The condition may be 
unilateral or bilateral and the bladder may be dilated. No organic cause of obstruc- 
tion is found in the majority of these cases but clonic pyelonephritis is an invariable 
compUettiott. It is possible also that ** Rose Bradford kidneys ” may result from 
ascending infection of normal kidneys in early childhood or in utero. In all these 
groups^ of gross renal contraction renal failure is prolonged and the symptoms of 
polyuria and polydipsia are particularly prominent. Osteodystrophy (renal rickets 
and dwar&m) may occur in association wiffi phosphate retention, acidosis, parathyroid 
hypei^lasia and metastatic calcification. Hypertension is infrequent whilst very 
occasionally hypotension is assodated with sodium depletion due to chronic addosis. 

Congenital Polycystic Disease.— T his condition is described on p. 1146. 


LARDACEOUS DISEASE 

Synonyms. — Amyloid or Waxy Kidney. 

Definition. — A. patliological condition in which the blood vessels of the kidney, 
and in more advanced cases the tunica of the tubules and the interstitial tissue also, 
are the seat of waxy degeneration. 

Etiology. — ^This affection is now rarely met with. It attacks men more than 
women, and although occasionally seen in diildren it is more likely to occur in adol- 
escence and earlier adult life, bdng uncommon after 50 years of age. It is usually 
due to chronic suppuration, espeaaiiy in bone, chronic tuberculosis and syphilis. 
It rwcly occurs in other chronic infeebons, but it has been desenbed in severe rheu- 
matic heart disease, and a certain amount of amyloid change has sometimes been foimd 
post mortem in patients suffering from chrome cardio-vascular disease and chronic 
nephritis in the absence of chronic suppuration. As it is a degenerative change it has, 
however, more affinity witli nephrosis than with nephritis. 

Pathology. — Amyloid material or lardacein is a product of protein degeneration, 
and consists of proiem linked with chondtoidn-sulphuric add. The latter substance 
is a normal constituent of elastic tissue and cartilage. In uncomplicated cases the 
affected kidney has tlie appearance of a large white kidney with a smooth surface 
and a capsule that strips easily. The organ is firmer than it otherwise would be. 
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On secuon, the cortex is thicker than normal and has a yellowish white appearance, 
the glomeruli may be visible as minute translucent spots The pyramids are dark 
red, in contrast to the pale cortex If a solution of iodine in potassium iodide is 
poured over the surface, some of the glomeruli stand out as mahogany-brown spott 
and the vasa recta as brown streaks In histological preparations stained with methyl- 
violet, amyloid material takes a pmk colour The disease tends to appear first m the 
capillaries of some glomeruli, while others are normal, and its mcidence is often 
partial within a single glomerulus The afferent arterioles, vasa recta and capillaiv 
plexus are next affected, m more advanced cases there is amyloid degeneration of 
the tunica propna of the tubules with amyloid deposits in the mterstitial tissue In 
most cases there is an associated nephritis The kidney lesion is generally the most 
striking part of a widespread lardaceous degeneration which also mvolves the liver, 
spleen and intestine , less commonly the blood vessels of the thyroid, suprarenals, 
pancreas, heart and brain may be affected as well Occasionally only the kidney is 
implicated 

Symptoms. — ^Thc onset is insidious and the symptoms arc not likely to oexmr 
unless chronic suppuration has existed for at (east 3 months 

The urine is copious, of low specific gravity (1 003 to 1 010) The amount of 
albumin is variable , when abundant, hypoproteinamia may result. The amount 
of urme and its speafic gravity may also be affected by the presence and degree of 
comadent nephritis, and the state of the heart. Hyaline and granular casts are present 
in the unne , casts staming brown with iodine arc not evuMnee of amyloid disease, 
and may occur m other diseases of the kidneys True waxy casts are not found In 
latex stages there is cedema, with duiunished excretion of unne. The blood pressure 
18 not raised, nor is the left ventricle hypertrophied, unless there is coexistent chronic 
nephnus 

Diagnosis —The condition must be distinguuhcd chiefly from Type 2 nephntis, 
The diagnosis of amyloid disease is made (1) when there is a suffiaent cause m the 
past history or present condition, namely, chronic suppuration or syphilis , (2) oa 
signs of lardaceous disease m other organs, such as enlargement of the liver or spleen 
and diarrhoea , (3) on confirmatory evidence from speaal tests The Congo Red 
test IS based on absorption of the dye by amyloid material and its consequent rcmoial 
from the blood stream and failure to appear in the unne after intravenous injection 
of a known quantity of dye 1 be lest is positive in 80 to 90 per cent of cases When 
It IS essential to be certam of the diagnosis (e g when a decision on surgical treatmeat 
of the pnmary infection must be made) dnll biopsy of the liver will afford histological 
proof 

Course and Prognosis —Thu depends on that of the pnmary cause. If the 
Utter u unchecked, the disease u slowly progressive and death occurs from exhaustion 
due to the onginal disease, or from urxmu Where the onginal disease can be cured, 
rccov cry may occur Complete recovery of the kidneys u less likely than u recoi cry 
of the hver, splccn^d micsUncs This u probably due to associated ncpbntis. 

Treatment. ^Thc treatment is that of the original disease In suppuration ot 
the bon« or jomts, empyema, etc., it a sojgual , but it must fac recog^d that m 
advmctd ca^ surgical treatment may be too Ute, even thoueh it is successful 
eradicating ^tic foms In all cases fresh air and sunUeht ^d a nourishing dirt 

arc ^ntial Iron md cod hver oil should be given Cases of syphilitic ongm 

should be treated with appropmic antisyphilitic therapy 


PYELITIS 

DcCmtion.— Pyelitis u inflammation of the renal pelvis 
nephnus, the condition is termed pyelancpbntis ^ 


When corophcaleJ W 
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Etiology. — Most cases are due to a blood-borne infection of the renal pelvis. 
Tlie pelvis may also be involved by ascending infections — (n) via the lumen of the 
ureter when there is ureteral obstruction; it is probable that infection does not 
spread by this channel when the lumen is normally patent, (b) By way of the peri- 
ureteral lymphatics from local fod in lower parts of the urinary tract, sudi as the 
bladder, urethra, prostate, seminal vesides and epididymis. Lastly, there is tlie 
possibility of direct spread of infection from the bowel, and by cross lymphatic channds 
from, one kidney to the other. In those cases in which a pyelitis occurs secondary 
to appendidtis, cholecystitis, ulcerative colitis, etc., the spread of infection may be 
by the lymphatics or the blood-stream. 

Pjehtis is more common in females than in males. Its age incidence depends on 
the determining cause. Thus, it is common in female infants, as a result perhaps 
of urethral infection, to which they are more liable than male infants. It is not an 
uncommon complication of pregnancy, occurring especially in the fifth month of 
gestation. It is common in males at a later age, associated w’lth enlarged prostate and 
cystitis. 

In general terms any injury or disease of the renal pelvis, or any condition which 
interferes with the normal flow of urine, may be the determining cause of pyelitis. 
Thus it is a common complication of hydronephrosis from whatever cause. It often 
complicates stone in a kidney, tuberculosis of the kidney and new-growths of the 
renal pelvTS. 

Pathology. — ^The mucous membrane of the pelvis is swollen, cedematous and 
hyperwade, and the submucous Ntnuics are engorged. Where these » obstiuetion, 
the pelvis is dilated and contains a slightly turbid or opalescent fluid. In these circum- 
stances the ureter above the obstruction is dilated and tortuous and its walls are 
thi^cned. The kidney is swollen and pale, from cloudy swellmg, and in severe cases 
there may be multiple small abscesses In the renal porenclvyma. 

Bact. coU is by far the most common infecting micro-organism. Streptococci, 
staphylococci, gonocoed and bacilli of the Proteus and typhoid groups may be found. 
The infecting micro-organism is readily recovered from the urine. 

Symptoms. — ^The clinical ^-pes of pyelitis differ greatly from one another, and 
the condition may be responsible for an acute fulminating Ulness or for chronic 
malaise of indeflnite nature. 

Local Symptoms. — Pain is tlie most important, especially as a diagnostic indica- 
tion in acute cases. It is a dull aebe in the loin or &nk, at first slight and inter- 
mittent, later, or in other cases at oner, constant and sometimes intense. Occasionally 
it takes the form of renal colic. At its onset the pain may be diffuse and abdominal. 
Increased frequency and urgency of micturition is the most common symptom. 
There may be strangur)*. 

Getieral Sysutioms. — It5_asutc.,C3scs there may be sudden onset witli rigors, 
vomiting, headache and the general constitutional disturbance of profound tosKmia. 
These cases may simulate scpticasmia ^in fact there may be scpticajmia), appendicitis, 
or, when. asi>ociatcd with, abdominal distension, constipation and vomiting may even 
simulate intestinal obstruction, la other cases, with cerebral symptoms, meningitis 
may at first be difficult to c.xctude. 

In su bacute c ases, vtithout marked pain, or rigors, there is general malaise, fever, 
anorcria, wasimg^id a secondary anxmia associated with some degree of poly- 
raorohonudcir Icucocytosis (white blood count=10 to 15,000). 

In relapsing there arc periods of exacerbation with acute symptoms, and 
intcr\cmng"pcri6Ja orfairTicalth or general malaise. Fever b commonly present; 
in acute cases wUh rigors it may rise to 105* or 106* F. In general Uie temperature 
b irregular, remittent or intermittent, vaiymg between 102^ and 104® F. in acute 
cases, and 100“ and 101® F. in subacute cases. 'Phe pulse is rabed in proportion to 
die icjnpvraturc, and tiicrc b a correspondmg slight increase in tiie respiration rate; 
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Of Other general symptoms constipatton or diarrhma frequently precedes the disease, 
and coasQpatlon generally accompanies it Toxsmia is often marked. 

Deep tenderness on palpation of the renal region an d the presence of infe<^d 
urin’e'arc the'diagnostic signs of the disease," There* l3''’some''degree’’ of^bdominal 
ngidityr and'irmay^bcpossiblc'to dcterminc^enlargement and tenderness of tM 
^dney. The urine is passed in grriall quantities at frequent intervals. It has the 
usual characters of febnle urine and is turbid. The turbidity or an opalescence rs 
still present after filtration. When an appreciable quantity of pus is pr^at it settlw 
at the bottom of a spedmen glass in a thick whitish deposit. E xamin ation of the 
deposit (catheter specimen in women) shows pus cells and epithelial cells from the 
urinary tract. There may be hematuria. 

Bacieriuria. — In this condition bacteria arc present in the urine in such quanUty 
as to make it hazy to the naked eye, but_there_is_little or no inflammatory-reacMn 
in any part of the urin^ tract. Hence the re are no localis i ng symptoms an d 
pu3~cells~The urine whcriTffeshly passed has a hazy app^rance. In a ^t*tube, 
when the tube is rotated, the urine has a “ satiny ” appea rance or sh immer. It is 
I'not cleared by ffltration. It often has a fis fay^ hfell m Bact. coh xnfamon, and is 
ammoniacal in smell in Proteus infection. Its reaction is acid, unless due to stapby' 
lococcal or Proteus infection. It generally contains a trace of ^bumin, and often may 
contain a few white blood corpusdes and epithelial cells. A catheter spedmen grown 
in broth, in dilutions of 1 ml., niL and mL urine in 10 ml. broth, gives a growth 
in all dilutions, and in Baet. calx infections there is generally a growth in grestef 
dilutions. Streptococcal and staphylococcal infections are less common, but even 
when present they are easily overlooked because the streptocoed and some forms of 
staphyiooDcd are liable to be overgrown by the Baet. coH on culture. Thus, an infeo 
tion by Streptococcus facaUs may be first recognised only after the Bact. coU infection 
bos been cr^cated by treatment. 

Diagnosis.— When there U fever and constitutional disturbance without local* 
Uing signs or symptoms, the dlfi’ercnrial diagnosis is from those diseases which com^ 
in mcir early pha^ under the category of indeterminate fever. The diagnosis i* 
established by examination of the unne. Pyonep hrosis i s diagnosed by the presence 
of 3 renal gelling. Calculus is re cognised by its dmicaT features and by raiograpky* 
Perinephric abscess in’iQre arly's'tages is not accompanied by pyuna or increased 
frcqueacy“ormIcturiuon. Cys^ is generally afcbnlc ; and it Is accompanied hj/ 
suprapubic dis^mfort and painrparticmatly at the end of micturition ; the diagnosis 
can be established by cystoscopy. Urdantis is recognised by local tenderness, 
urethral discharge and the appearances on urethroscopy, and p rostatit is by sHcUmg 
and tenderness on rectal examination. 

PrqfLon&U-— Thr muuJ niursusw assisnw^vaiAad pjialiter eiScMStf 

ment is recovery m 5 to 10 daja. Efficient ucatment depends on the use of the dru?. 
namely a sulpbonanude or penialUn, to which the infecting micro-organisms are 
6casiu\e. When these remedies fad strepiorojcm may be e^ctive witlun 2+ or 48 
hours ev cn in the presence of a compbeauon such as one or more stones in the kidney* 
nicsc new remedies have greatly dmunishcd the risk of ascendmg suppuram* 
nqihritis, pjonqihrosis or chrome p>eIonepbnCis. 

Treatment.— Propbjlaiis b important m nurseries and children’s hospitals, since 
there IS c\ idcncc of spread of infection via the urethra in females. Here it is a quesuon 
of cleanliness. In general terms exposure to cold, over-faugue and loose stools are 
to be avoided when there is suscepubihty to Bact, coU mfection of the urinary 
tract. 

.V patient suffering from an acute attack is treated with rest in bed, fluid* la 
large quanuty, bowel function is regulated and suffiaent aiWai; is gi\tn by mouth 
to nuke the unne alialme. In order lo atoid chdl tlic pau'ent is nurs^ between 
blankets, Fbe ta_6 pints of Quid are pvea in every 24 hours in the fonq, 9 £jt»^*^ 



PYELITIS 


1135 


barley \%ater, impenal dnnk, weak tea and thin soups Rlilk may be citrated, and as 
the- temperature subsides dTet is mcreased by the addition of starch, fruit and vege> 
tables. Bow els are emptied with an initial laxative followed by an enema if necessary. 
After this the action of di^bowels is regulated with pariRn, magnesia or mild 
laxatives, such as liquonce powder, rhubarb or aloes. It is important to avoid 
habitual loose stools because this predisposes to urinary infection. A_mixture 
contaimng 30 g. each of po tassium atrate and sodium bicarbonate i s^given 
3-hourl^until'the urine is maffie Every specimen of unne passed is t^ted with*^ 
hfmus paper. ^VEen the urine is" alkalme the mixture is given at 4 or 6-hourly 
mtervals, that is to say, m sufSaent quantity to keep every specimen of unne 
alkaline. 

The allnli treatment of Bact co lt infections of the urmary tract is now only given 
m the imtia l stage of t hejnore'acute cases, and even m these with mcreasmg expenence 
of the ^cacy of sulphonamide drugs m the treatment of unnary infections, one of 
these drugs is given as soon as the disease is diagnosed Sulphacetamide i^ the drug of 
choice for BacU coll infections, because of its low renal toxiaty. It is readily absorbed, 
rapidly e limin ated and is very soluble (much more so than sulphadiazine) Hence a 
high unnary concentration can be obtamed wth a relatively low blood level. In an 
acute case with high fever and a large fluid intake 1 g. is given 4-hourly. As soon as 
the temperature subsides and the fluid balance m the patient is restored to normal, 
the dose of sulphacetaimde is reduced to one tablet 4-hourly and at the same time 
the fluid mtake la lumted to 2 pints m 24 hours This treatment is given tmtil the 
unne is perfectly clear when freshly passed . it is then continued for a further 48 
hours. In a mild or chrome case the length of treatment is generally 5 to 6 days. In 
an acute case it may be considerably longer Forty>eight hours after the drug is 
stopped the unne is again examined bactenologically. If the unne is still infected 
the oiamosis should be reconsidered 

In the flrst place the infection may be a compbcation of concealed disease of the 
tmnary tract, such as calculous disease, tuberculosis, neoplasm, enlarged prostate 
with residual unne or hydronephrosis Chrome pyelonephnus, espeaaSy if of long 
standmg, may resist sulphonamide therapy. Rarely a persistent infection may be a 
complication of organic disease of the digestive tract, such as chrome appendicitis, 
especially if the nght ureter is mvolved, diverbculosis or even cholecystitis. In any 
case of unnary infection that is resistant to treatment or presents any unusual symptom, 
a detailed investigation of both unnary and digestive tracts is required m order to 
determme or exclude a change in structure which may be the underlying and deter- 
mining cause o! the unnary infection 

In ^ s econd place, when the Bact. coh infection has-been cleared by sulphonamide 
treatment, a residual infection with Str^fcecalis ocstaphylococcus may_be found It 
IS important" to clear the unne of these residual infections because they may deter^ 
mme a return of BacU. coh infection. Rlandelix may be used for Str fcecalts infection. 
The routine is to give ammomum or calcium mandelate gr. 45 in solution (2 g.) 
with 2 oz. of water four times mJ24 hours Fluid intake is limited to 32 oz , which 
together with the medicme makes a total intake of 2 pints. Every specimen of unne 
passed is exammed as to its pH, which must be 5 to 5 1, and sufficient ammomum 
chlonde is administered by mouth to produce the required unnary pH. 

Pcmcillm given mtramuscularly is almost wholly excreted m the unne where a 
high concentraUon la therefore attamed. FemoUm is now used for stapbylococ^, 
Sir. fcecalts and Proteus infections of the unnary tract, as also m the imusual cases m 
\>hiai the ilact coh is peniciUm sensitive PemcilUn has therefore displaced sulpha- 
thiazole m tlic treatment of staphylococcal infections and mandelic aad m the treat- 
ment of Str.fcccahs infections An average dose is 20,000 umts fi^hourly throughout 
tlie 24 hours. It is probable that the most eflccuve treatment for Gram-negative 
baallary infections of the unne wiU prove to be streptomyem, given mtramusailarly 
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Of Other general symptoms constipaUon or diarrhcea frequently precedes the disease, 
and constipation generally accompanies rt. Toxaemia is often marked - , . 

Deep tenderness on palpation of the renal region an^ presence of infected 

urmc arc the diagnostic signs of thr disease There is wnie'degree'Of^bdommal 

ngidityr*and it may be possible“to dctermine^nlargement and tenderness of the 
kidney The unne is passed m small quantities at frequent mtervals It has the 
usual characters of febnle unne and is turbid The turbidity or an opalescence is 
still present after filtration When an appreaable quantity of pus is present it settle 
at the bottom of a specimen glass in a thidr whitish deposit Examination of the 
deposit (catheter speamen m women) shows pus cells and epithelial cells from the 
unnary tract There may be hrematuna 

Bactmutia — In this condition bactena arc present in the unne in such quantity 
as to make it hazy to the niicd eye, but there is little or no mflammatory xeacUon 
m any part of the u nna ry wet. Hence there_are no locahsmg symptoms and fov 
pusjcelis” The unne when freshly pa^d has a hazy appearance laatSt tuhC/ 
when the tube is rotated, the unne has a “ satiny ” appeara nce or sh immer It is 
jnot cleared by filtration It often has a fishy~^rell in Bart colt infection, and is 
ammoniacal in smell m Proteus infection Its reaction is acid, unless due to staphy- 
lococcal or Proteus infection It generally contains a trace of albumm, and often may 
contain a few white blood corpuscles and epithehal cells A catheter speamen grown 
m broth m dilutions of 1 ml , and-rjuBd unne m 10 broth gives a growth 
in all dilutions, and m Bact eoU mfections there is generally a growth m greater 
diluuons Streptococcal and staphylococcal infections are less common, but even 
when present they arc easdy overlooked because the streptococa and some forms oi 
staphyiococa are liable to be overcrown by the Baet eoh on culture Thus, an infec- 
tion by Strtptoeoccus feecaUt may be first recognised only after the Baet coh infection 
has been eradicated by treatment 

Diagnosis -—When there is fever and constitutional disturbance without local 
isuig signs or symptoms, the diifereoual diagnosis is from those diseases which come 
ai their early phases under the category oi indeterminate fever The diagnosis is 
established by examination of the unne Pyonep hrosis i s diagnosed by the presence 
of a renal swelling Calculus is rec ognis^ by its cUnlmr features and by radiography 
I’cnncphrm abscess in‘il5~ €arly~stages is not~accnmpaniPfi by pyuna or increased 
frequency of mitturition Cysuip is generally afcbnlc , and it is accompamed by 
suprapubic discomfort and pamTparticularlv at the end of mictuntion , the diagnosis 
can be established by cystoscopy UrclnntiS is recognised by local tenderness 
urethral discharge and the appearances on ure&oscopy, and prostatit is by swelling 
and tenderness on rectal exanuiuuon ' ’ 

Prognosis — ^Thc usual outcome of uncompheated pyehtis wth efficient treat 
ment IS recovery m 5 to 10 daj-s Effiaent treatment depends on use of the drug, 
namely a sulphonamide or pcnialhn, to which the infectmg imcro-organisms arc 
scnsiuve \Vncn these remedies fad sueptomycin may be eficctivc withm 24 or 43 
hours e\ cn m the presence of a complication such as one or more stones m the kidnej 
'Ihcse new remedies ha\c greatly duiunished the nsk of ascendmg suppuraU'C 
nephritis, pjoncphrosis or diroiuc pjclooepbnUs 

Treatment. — Propbjlaxis m important m nurscncs and children's hospitals, smcc 
there u evidence of spread of infection via the urethra m females Here it is a quesuoo 
of cleanliness. In general terms exposure to cold, over faugue and loose stools are 
to be avxtjded when there is susccpubdity to Baet coh mfcction of the urinaty 
tract. 

A pauent sufTcnng from an acute attack is treated with rest m bed fluids m 
liri,c quanuty, bowel funcuon u regulated and sufficient aiWah « given by mouth 
to nuke the unne alkaline. In order to avoid chill paUent is nursed between 
blankeu. f ive t o 6 pmts of fluid are pvea in every 24 hours m the 
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barley \rater, imperial drink, weak tea and thin soups. Milk may be citiated, and as 
the temperature subsides diet is increased by the addition of starch, fruit and vege- 
tables. Bow els are emptied with an initial laxative followed by an enema if necessa^. 
After this "the action ofthe'bowels'is regulated with parafHn," magnesia or 'mild 
laxatives, such as liquorice powder, rhubarb or aloes. It is important to avoid 
habitual loose stools because this predisposes to urinary infection. Awinixpare 
containing 30 each of potassium dtrate and so diu m bicarbonate , JsL^given 
S^hourlv'uhtH'the urine ITalkalme. Every specimen ot urine passed is tested \ritB 
litmus paper." SVK^~lEe"unhe is alkaline the mixture is given at 4 or 6-hourly 
intervals, that is to say, in sufficient quantity to keep every specimen of urine 
alkaline. 

The treatment of BacL co li infections of the urinary tract is no w onl y given 
in the initia l stage of thamoraacute cases, and even in these with increasing experience 
of the efficacy of sidphonamide drugs in the treatment of urinary infections, one of 
these drugs is given as soon as the disease is diagnosed. Sulphacetamide i^ the drug of 
choice for Bact. coli infections, because of its low renal toxicity. It is readily absorbed, 
rapidly eliminated and is very soluble (much more so than sulphadiazine). Hence a 
high urinary concentration can be obtamed with a relatively low blood level. In an 
acute case with high fever and a large fluid intake 1 g. is given 4-bourly. As soon as 
the temperature subsides and the fluid balance in the patient is restored to normal, 
the dose of sulphacetamide is reduced to one tablet 4-hourly and at the same time 
the fluid intake is limited to 2 pints in 24 hours. This treatment is given until the 
urine U perfectly clear when freshly passed ; it is then continued for a further 48 
hours. In a mild or chronic case the length of treatment is generally 5 to 6 days. In 
an acute case it may be considerably longer. Forty-eight hours after the is 
stopped the urine is again examined bacteriologically. If the urine is still infected 
the magnosis should be reconsidered. 

In me first place the infection may be a complication of concealed disease of the 
urinary tract, such as calculous disease, tuberr^osis, neoplasm, enlarged prostate 
with residual urine or hydronephrosis. Chronic pyelonephritis, especiafly if of long 
standing, may resist sulphouamide therapy. Rarely a persistent infection may be a 
complication of organic disease of the digestive tract, such as chronic appendicitis, 
espedally if the right ureter is involved, diverticulosis or even cholecystitis. In any 
case of urinary infection that is resistant to treatment or presents any unusual symptom, 
a detailed investigation of both urinary and digestive tracts is required in order to 
determine or exclude a change in structure which may be the underl^g and deter- 
mining cause of the urinary infection. 

In the second place, when the Bact, coli infection -has-been cleared bysulphonamide.^ 
treatment, a residual infectio n w ith Str—fcecalts or. staphylococcus inay_be found . It 
is important to cleat the urine,of these residual infections because they may defer^ 
mine a return of infection. Moodellx may be used for Str.facalis infection. 

The routine is to give ammonium or calcium mandelate. gr. 45 in solution (2 g.) 
with 2 oz. of water four times iiu24 hours. Fluid intake is limited to 32 oz., which 
together with the medidne makes a total intake of 2 pints. Every specimen of urine 
passed is examined as to its pH, which must be 5 to 5*1, and suffident ammonium 
chloride is administered by mouth to produce the required urinary pH. 

PenioUin given intramuscularly is almost wholly excreted in the urine where a 
high concentration is therefore attained. PenidUin is now used for staphylococcal, 
Str, facalis and Broleus Infections of the urinary tract, as also in the unusual cases in 
which the Bact. coli is penidllin senritive. Penicillin has therefore displaced sulpha- 
thiazole In the treatment of staphylococcal infections and mandellc aad in tlic treat- 
ment of Str. facalis infections. An average dose is 20,000 units ^hourly throughout 
the 24 hours. It is probable that the most effective treatment for Gram-negative 
badllaty infections of the urine will prove to be streptomycin, given intramusoilarly 
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4 hourly in a dose of 0 S g , namely 3 g daily for 2 dajs With further Mpcncnce 
smaller doses may be found effective, and 2 da) a* treatment may prove sufficient 
In the uncommon fulminating cases withundatcral suppuraUve nephritis, nephrec- 
tomy may save the patient’s life 


CHRONIC PYELONEPHRITIb 

It has already been stated that infection may spread from the renal pelvis into the 
kidney substance and produce pjeloncpbntis The recognition of this extension is 
difficult in the early stages because renal involvement is tocal so that the diagnosuc 
signs of nephntia are absent. In severe cases of pycUus, however, a slight degree of 
cedema and hypertension may be observed A further pointer to the diagnosa is the 
persistence of albuminuria when the pyelitis has been effectively treated and pus md 
orgamsma areTio longer found m the unne In chrome pyelitis, particularly when 
there are recurrent attacks over a period of years, the presence of chronic 
ncphntis is strongly presumpuve An acute ascending infection, particularly when 
drainage is defective, as in neurogemc retention of urme, may lead to suppurative 
pyelonephritis with the formauon of multiple small abscesses Fever and toxxmu 
arc severe, and m such cases pyuna may persist m spite of antihrotic therapy A 
particularly intense and often fatal type of suppurative pyelonephritis occurs m 
diabetes a nd, espeaaliy m elderly patients, cxunsive medullary necrosis may be 
producMr(^ p 1127) 

The particular importance of chrome pyeloncphntis ho m the fact that it may 
persist and progress alter the pelvic tnflammauon has subsided Gradual destruction 
of the renal pareachyma coocinucs over a penod of manv years, usually m the abscao 
of symptoms and the clinical course resembles very closely that of chronic Type 1 
nephnus The similarity is further eohani^ by the obisrvation that a large pro- 
portion of patients presenting with this condition m its late stago give no history of 
acute pyelitis The inadence of this form of the disease is higher m women 
than m men, which suggests that sub clmical pjehiis may possibly have occurred 
durmg pregiun <7 at some tune m the past. 

Pathology. — Pyelonephritis is an lotersUtial mflammauon of the kidney which 
leads to foS scarrmg and destruction of nephrons extending upwards from the 
medulla to the cortex. Involvement of the kidney may be irregula^ so that scarring 
may be confined to a single area, or may mvolve broad zones throughout the substance 
of the kidney This leads to the charactensuc * rat bitten ' anocaiancc of the outer 
surface wluch is deformed by broad sunken scars While both kidneys may be m 
voheJ to a similar extent, pvelonephnUs is usually more marled in one kidney then 
m the other and there nuy be gross inequality m size. Not infrequently one kidney 
alone is involved the other shoumg compensatory hypertrophy It is highly probable 
that local obstructive lesions such as have been under acute pychtts are 

responsible for this uneven distribution. Obstruction is by the presence 

of some degree of hydronephrosis although this may be shght. AT irr ascopically 
there is m many cases httle evidence of active pyehtu, but some degree of sub pelvic 
fibrosis 13 usually seen. In the renal substance areas of scarring with dense round 
cell mfiltrauon ^tematc with normal kidney tissue In the fibrotic zones the tubules 
are atrophied and, charactensUcally, groups of surviving tubules are seen m thecortc^ 
distended with hyahne material and presenUng an appearance resembling thyroid 
tissue The glomeruli m the affected zones show atrophy, with hyaline 

thickcmng of Bowman s capsule , aggregates of completely fayaiimsed glomeimt m 
the shrunken areas of the cortex are ^-picaL Occasionally, glomeruli m the 
affected areas show great dilatation and wavy distortion of Bowman s capsule, the 
capsular space being filled with albuminous matenah In severely scarred tidn^'* 
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medium and large arteries are often prominent and show obliterative endarteritis. 
Arteriolar changes are inconspicuous e^cept in those rare cases which are complicated 
by malignant hypertension. 

Symptoms. — ^There may be no symptoms in chronic pyelonephfitis until atten- 
tion is drawTi to the condition by the development of q nemia or h ypertension. Alter- 
nati\ e ly-thexe-may be recurre nt attacks o LpysIltis or gys utis . High blood pressure 
is not a common or prominent feature of clironic pyelonephritis ; nevertheless in 
some cases severe hypertension is observed and may progress to the malignant phase. 
This complication is occasionally seen in unilateral disease. It is difficult to say why 
only a minority of patients with pyelonephritis develop hypertension but tliere is a- 1 
possibility that some other factor such as a con^n^ obstructive lesion of the kidney, 
or even a institutional tendency to hypertension may be responsible. Albuminuria 
is usually present throughout the course of pyelonephritis, the urine may also contain- ' 
pus and bacteria, but in many cases the ascending infection lias resolved and pyuria ' 
is absent; occasionally ffie urine may even be free from albumin. A diagnosis ofc ; 
essential hypertension is then likely to be made and tlic underlying condition is pnly/^ 
revealed when intravenous pyelography shows distortion of the renal calyces or evjd-^ 
ence of renal contraction. In the absence of hypertension, urzemia may be so pro-- 
tracted in chronic pyelonephritis tlwt osteodystrophy with metastatic calcification • ^ 
occurs. In very rare c^^_chronic acid o sis lea ds to sev ere sodium depletion and * 
hypotension (so-called salt*l^ing nephritiU), so that ihe"cliniiai pictixfe may closely 
resemble Ad dison’s diseas e. " 

Diagnosis. — i'ersatent aibuminuria associated vvilh renal impmrmcnt, with a 
past lii story of attacks ot p yeiius, w ill sucECst the iagnosisi Many patisnts-ivith 
‘uilier’forms of'Bn^t's disea^ develop urinary tract infection, how ev er, so riiat thw e 
will often be an element of doubt, in the late prPftAr.i-i>_nLjirfl»miii-w;»K 

little or no hypertension should bring to mind tlie possibihty of chronic pyelo- 
n ^nnu a. intravenous pyelography should not be cairted but if"th'ere‘'inmpiMred 
concentrating power since concentration of the radio-opaque solution is also defective. 
Retrograde pyelography may show distortion of the renal calyces but this investigation 
is hardly justified in the presence of renal insufficiency. 

Prognosis.— This depenc^ on the ^tent of the lesion, /.e. whether it is unilateral 
or bilateral and on the effectiveness with wluch active urinary tract infection can be 
controlled. In established bdateral disease progress is very slow, largely due to the 
absence of severe hypertension, and the patient may continue in good health for 10 
or 20 years before unemia develops. Even the stage of renal insufficiency tends to 
be protracted and consequently a long period of ill health must he e.xpccted in the 
later stages of the disease. 

Treatment. — Active infection of the urinary tract should be treated as described 
under p>cliti8. Nephrectomy should be considered in unilateral pyelonephritis 
and particularly if hypertension is present. Many cases have been reported where 
nephrectomy lias been^ a hfe-saving measure after the hypertension had entered 
the malignant phase, i.e. when papilladcma lud developed. \Vhen xenal failure 
develops, treatment is that deserffiwi for the corresponding stage of chronic Type 
1 nephritis. 


PERINEPHRITIS AND PERINEPHRIC ABSCESS 

Suppurative perinephritis may be due to blood-stream infection when the invading 
organism is usually Staphylococcus pyogenes ; or it may arise from direct extension 
of local suppuration, the mvadmg organism being a member of the cohfomi group 
or other bowel pathogen. 

fEtiedogy and Pathology. — Blood-stream Infection may follow injury, but more 
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frequently results from boiU, carbuncles and tonsillitis, or complicates an acute 
specific fever J Koch has shown experimentally that mtravenous mjection of staphy- 
lococci IS followed by their excretion m the unne after an mterval of 4 to 6 hours 
In the process of exaction, according to Koch, they may give nse to multiple cortical 
abscesses, cylmdncal medullary abscesses, or, passmg along the cortical lymphatics, 
may gam access to the pennephne tissues and there cause abscess formation In 
these circumstances pennephric abscess is an example of staphylococcal pyreima with 
Single metastatic abscess formation Pennephntis by direct extension may complicate 
suppuration m the neighbounng organs, such as the kidney, liver, gall bladder or 
appendix. It may be secondary to canes of the spmc In other cases the infection 
may be earned by lymphatics from a focus m or around the bladder, rectum or female 
pelvic organs 

Symptoms. — ^The onset is generally gradual It is charaaensed by fever and 
malaise as m typhoid fever There may be no local symptoms for the first 7 to 14 
days, and durmg this penod there is maeasing toxiemia, general abdominal dis- 
comfort or pain, slight fullness and resistance, with deep tenderness, m the affected 
lom As the abscess forms, pain and tenderness maease, there is mduration and, 
later, redness of the skm and CEdema m the lumbar region The tumour first tends 
to spread backwards, obliterating the normal hollow m the lom, and then as pus 
collects It may spread forwards, formmg a tender tumour palpable from the front 
In Its relations to the colon it resembles a renal tumour, but does not move with respira- 
tion There is resistance or rigidity of the abdominal wall on the affected side 
There is an mcreasine polyroor^onuclear leucocytosis up to 20,000 or even 40,000 
The urme is " febrile’’ m character, containing a trace of albumm and perhaps a few 
white blood corpuscles , it does not contam pus, unless the ibdney itself is involved, 
but hsmatuna may occur In some cases the disease runs an acute course, and there 
may be ngors at an early stage 

Diagnosis — ^Before localismg signs appear the disease may be mistaken for 
wphoid fever, malaria or septic endocarditis The blood exammauon is important 
for the purpose of excluding malarial parasites , leucocytosis is against typhoid fever, 
and when above 15,000 is m general against mfecUve endocarditis Absence of 
agglutmauon of micro organisms of the ^phoid group is further evidence 

When the tumour exists it has to be distinguished from a renal tumour or pyo- 
nephrosis Renal and adrenal growths may be accompanied by fever, but do not 
usually gi\e the general symptoms of suppuration, they tend to extend forwards 
rather than backwards, and mduration of the tissues is absent. Pyonephrosis causes 
symptoms of suppuration and a tender swelimg, but the tumour is orcumsenbed, 
motes with respiration and does not cause any bulging m the lumbar region Pyuna 
IS usually present. ° 

The diagnosis from canes of the spme, hip disease and even of myositis as distinct 
from pennephntis may be difficult. Since permephntis m itself mduces lumbar 
ngidity and some degree of scohosis, radiographic exammauon may be required to 
exclude canes of the spine This mvesugauon is also important since a diagnosuc 
radioloncal sign of pennephne abscess is obbterauon of the psoas shadow on the 
affci^d side Hip-jomt disease is excluded by absence of lo(^ tenderness and by 
the freedom of flexion and rotation of the thigh. 

Course —When the conffiuon is simply associated with chrome nephntis it has 
no separate significance When it proceeds to suppuraUon the abscess ^y ruptu« 
mto ihc pentoneum. colon or pleura, or on to the surface, unless the abscess is opeaed 
and ununed 

Treatment,— The pauent is treated at rest in bed and given peiualim— 30 000 
umu 4 hourly ^tcmauvcly, s^phathiazolc is presenbed, namely an miual dose 
of 2 g , foUowcd by 1 g 4.hourW Fomeauuons or a kaolm poiduce are appbed 

toihclom, Aspinnisgncntorcheiepain. If there is evidence of abscess fonnauon. 
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an operation is performed and the pus evacuated, penicillin being instilled into the 
abscess cavity. 


TUBERCULOSIS OF THE KIDNEY 

Small grey tubercles are frequently found scattered through the kidneys in persons 
who die of acute miliary tuberculosis ; the kidney disease, however, scarcely affects 
the clinical aspect of the case, and this form of renal tuberculosis will not be con- 
sidered here. Further, in patients who die of pulmonary tuberculosis it is not un- 
common to find tuberculous foci in the kidneys post mortem, although there was 
no indication of their presence during life. 

Clinical renal tuberculosis is either the fibro-caseating form of the disease, or it 
is tuberculous hydronephrosis. In either case, the tuberculous infection is generally 
primary in the ludney m so far as its clinical expression is concerned. 

.Etiology. — It is more common in women man men. The maximum age incid- 
ence is in the third and fourth decades ; the disease is uncommon in the young and 
rare in the old. At an early stage the disease is unilateral. In the majority of cases 
the tubercle bacilli are carried to the kidney by the blood-stream from a tuberculous 
focus, such as a caseating lymph gland. Recent experimental work has shown that 
bacteria do not ascend in the lumen of the ureter unless it is diseased, when the infec- 
tion may spread by direct extension in its walls. Infection may dso reach the kidney 
via the lymphatics in a proportion of cases. The path of infection is by way of the 
ureteric lymphatics, and it is probable that in pelvic tuberculosis, for example, tuber- 
culous prostatids, may spread to the kidney by this route. There is also reason to 
think that tuberde badm from a diseased ki^ey may infect the opposite healthy 
kidney by the same lymphadc path, the bacilli first travelling in the urine and walls 
of the ureter from the diseased bidney and causing disease of the bladder, and then 
travelling from the bladder by way of the ureteric lymphatics to the sound kidney. 
On the other hand, there is a shorter path for infection from one kidney to another 
by the para-aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it onglnally had in the kidney first affected, it is probable 
that, if the first h due to a blood-borne infection, so is the second. Vesical tuberculosis 
is, as a rule, secondary to infection elsewhere in the urino-genital system commonly 
in the kidneys. 

Pathology. — ^The initial lesion is in the cortex, or one of the pyramids, and it 
consists of one or more tubercles. The morbid process spreads by destruction of 
kidney tissue ; there is caseation in the centre of the lesion, infiammatory reaction, 
with intense small-cell infiltration, giant-cell formation and more or less fibrosis at 
the periphery. The lesion also spreads by the deposition of tubercles at a distance ; 
these are scattered through the cortex, singly or m groups. Extension through the 
capsule is imcommon, but extension to the renal pelvis is frequent. Complete destruc- 
tion of one or mote pyraimds may occur, or the ^ease may spread and involve one 
or more calyces or tlie entire pelvis. The resulting infiltration and cicatricial contrac- 
tion may lead to hydro- or pyonephrosis. The disease tends to extend down the ureter, 
and the bladder is coromomy infected at an early stage. Secondary infections may 
lead to metastatic abscesses in the kidn^ and ultimately to destruction of the whole 
organ. 

Symptoms. — Frequency of micturition is often the earliest symptom ; it is first 
noticed by day and later at night. Uigcncy and painful micturition develop next 
and arc due to tuberculous cystitis. The urine may show no other abnormality than 
a trace of albumin at an early stage ; characteristically it is pale and a little turbid 
from the presence of pus ; it is add in reaction, it may contain a few renal cells, and 
it is sterile on culture. By appropriate staining tuberde bacilli may be demonstrated 
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xn the centnfugal deposit HiemAtuna may be the first symptom, or the ^ 
develop insidiously with lumbar pain On examination, the kidney is _ 

enlarged, and it may be hard and irregular, it is often tender Tenderness & 

the course of the ureter or thickening of the ureter, as determined by abdoini 
rectal exammation, is of great importance TJic rest of the urmo genital 
requires dose exaimnation, this should mdude cystoscopy and m some 
catheterisation Radiographic exaimnation of the abdomen may reveal calcinw . 
culosis of tile kidneys or lymph glands, and it may be required m the dirtere 
diagnosis from renal calculus Fmally, a careful review of the patient’s history 
present condition for evidence of a chrome bacterial toxaemia or of tubercu 
mfection dsewhere must be made .j 

Diagnosis — The presence of tuberdc baedh in the unne, whether deternun ^ 
by microscopic exaimnation of the stamed deposit or by gumea-pig inoculaUon ^ 
not absolute proof of renal tuberculosis, because the baciUi may be excreted y 
healthy bdney or they may come from some other part of the urmary tract b'C' 
theless, the demonstration of tuberde bacilli m the urine is of the first importsn 
m doubtful case, and the diagnosis may be established by cystoscopy The osw 
which require most careful examination are those with an atypical onset, , 

massive hsmatuna, and those m which there is a gross secondary mfection 
seen. The possibility of renal tuberculosis must always be borne m mind m hydi 
and pyonephrosis. The differential dugnosis from simple albuminuria and , 
several forms of Bnght’a disease is made on the presence of pyuna and the absence 
signs and symptoms of chrome ivephriUs. 

Course and Prognosis — ^Thc onset is insidious and the course 
Natural recovery u hardly known, though occasionally an unsuspected caseous kidxi^ 
may be found at autopsy m patients ifymg of other diseases The disease ^dS 
uncertain course, having a duration of a few years up to 10 or 12 years from the m 
of diagnosis Death results from tuberculous toxsmia, secondary infection or fauu^ 
of renal function . , 

Treatment.— When the disease is unilateral the kidney should be removed 
nephrectomy is rarely justified if the other kidney is mvolved. In any case the patient 
health and resistance should be raised to the utmost by rest, fresh air and good foo“ 
on the general lines of treatment of tuberculosis of the lungs Therapeutic trials oi 
thespeafic remedies against tuberculosis, streptomycin with isoniaaid or sodium aminO' 
sabcylatc, have shown that renal tuberculosis is more resistant to treatment than other 
forms of the infection and further experunce is required before their effectiveness 
can be assessed. 


RENAL CALCULI (NEPHROLITHIASIS) 

Renal calculi may be composed of calaum oxalate or phosphate, unc acid uratcs> 
phosphates, cystine or of a mixture of these 

iEUology — All these matcnals arc sparingly soluble m uatcr and their solubili^ 
in unne IS dependent on (i) its pH. If ttus stands at 5 unc aad is precipitated, while 
phosphates and carbonates are deposited at pH about 8 , the others at some inter' 
mediate pomt. (u) On the presence of urea, which renders both unc aad and oxalat^ 
more soluble (iii) Hie protective action of certain non albummous colloids R 
these become coagulated llicir piotecUvc infiucnce is lost. Any condition whicli 
interferes with the Tree How of unne and so leads to stagnation, predisposes to and may 
determine the formation, of calculi. Thus, prolonged recumbency, as after fracture 
of tlic femur, may determine calculus formation due to stagnation in the dorsal portion 
of the calyces Infection of the unnaiv tract may be sccondaiy to the calculus, but 
it IS a cause of calculus formatioa by altering the colloid content of the urine or 
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by its effect on the pYl of the urine. Metabolic disorders may be a factor in some cases 
as, for instance, in the uric acid stones which may occur in young children. Hyper- 
parathyroidism leads to excessive mobilisation of calcium from the bones and diis is 
followed by “ metastatic calcification *' in various tissues including the kidneys. Hot 
climates tend to favour stone formation owing to concentration of the urine due to 
excessive sweating. 

Pathology. — ^The pure oxalate stone b very hard, mulberry-shaped, stained by 
altered blood, and varies in size from that of a mere granule to that of a walnut. If 
it is encrusted with uric acid it becomes brown, and in form a coral-shaped mass, 
representing a cast of the renal pelvb and calices. Phosphatic stones are generally 
smootli and white. A cystine stone b hard, oval, light amber or greenish in colour, 
with a glistening surface. Other forms are rare. If the stone remains in the renal 
pelvis it may (1) by gradually increasing in sbe lead to the atrophy of the renal tissue 
(2) by eroding the capsule of the kidney produce a fistula into the perinephric tissues, 
resulting in a perinephric abscess (3) by obstructing the outflow of urine cause 
hydronephrosis or, more frequently, pyonephrosb. If it passes into tlie ureter it 
may become impacted, in this way again exciting hydronephrosb or pyonephrosis, 
or if it obstructs the ureter completely, may produce atrophy of the kidney. If it 
causes ulceration of the ureter, thb may be followed by stenosis. If it passes into 
the bladder it is very Ukely to excite ammoniacal decomposition, and thus become 
encrusted with phosphates. 

Symptoms. — A stone may remain latent in the kidney witliout causing any 
symptoms. More usually it causes pain, particularly on any joltin g movement. This 
b ocusionally referred to the opposite side, a point to be borne m mind when con- 
sidering operation. A bout of pain may be accompanied by haematuria, and there 
may be albuminuria for some days afterwards. A small oxalate stone may produce 
more pain than a large uratic scone, because of its hardness and roughness. A 
branched uradc stone occasionally causes profuse hxmaturia without any pain. Toe 
results of renal calculi may be classified as (a) mecha nical, {b) septi c. Under the first 
heading come colic, haematuria, anuria, hydronephrosis ; undcrlhe second, pyelitis, 
perinephric abscess, pyonephrosb. 

Renal colic is the most severe and dbtressing manifestation of calculus. It is 
particularly likely to be started by riding on a horse or in a jolting vehicle, which 
causes the calculus to engage in the entrance to the ureter. Violent parox^ms of 
pain t^en occur, radiating along the course of the genito-crural nerve down mto the 
groin and testis which becomes retracted in the scrotum. The pain is also felt in 
the loin, and the muscles overlying the kidney become rigid. Vomiting and sweating 
are common. The patient is unable to keep sUll, and rolls about or gets on to his 
hands and knees, calling out each paroxysm. He becomes pale and his pulse 
increases in frequency, and the temperature b apt to rise. During or after the attack 
there is usually some ha;maturia, and crystab may be found in the urine. The attack 
may last several hours and then end as abruptly as it began. Anuria is a serious 
symptom and implies that the ureter b completely blocked, and die other kidney b 
either dUeased or its secredon reflexly inhibited. Occasionally both ureters may be 
blocked by calculi. Symptoms referred to the bladder, prostate or seminal vesicles 
do not occur undl the stone reaches the bladder or the lower end of the ureter. 

Dxagnosb. — The occurrence of renal oiUc and haematuria suggests stone, but 
dicsc symptoms may be produced by the passage of a blood clot from renal neoplasm 
or by acute pyehiis, especially in a movable Sdney. Ordinary examinadon of the 
abdomen rc\ cab nodiing bej ond lumbar tenderness in uncomplicated cases. Radio- 
graphic examination b of great value. Oxalate stones are the easiest to detect by thb 
mctliod, as even when small they throw a dense shadow. This b fortunate, since 
oxalate stones arc the commonest. Pure uradc stones nuy not be detected unless 
diey arc large. Cystine stones throw a less dense shadow dian calcium oxabte stones. 
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Calcareovis abdominal glands and phlebolitbs may be mistaken for calculi on radic> 
graphic examination In doubtful cases, pyelography, intravenous or instrumental, 
should be done A radiograph of the pelvis should never be omitted, smce ^ ^hine 
may have passed down to this region. Attacks of pam and luematuna with ^ 
presence of calaum oxalate crystals in the unne, but with a negative radio^phic 
examination, are probably due to crises of oxaluna. Appendicular cohe may simulate 
renal cohe, but the point of maximum tenderness is different. 

Prognosis. — ^As long as there is no senous destruction of kidney substance or 
s^Uc comphcation the outlook as to life is good, if treatment is adequate. Attadis 
ofrenal colic may occur from time to time, with great suffering, and even after ston« 
have been removed by operation they may fonn again. Occasionally stones may be 
followed by chrome pyelonephritis with its usual consequences 

Treatment — Indications for treatment are provided by the atmlogical {zewrs 
already disaissed. In any case of long recumbency the patent must he on his face 
sev eral times m the 24 hours Any condition of stasis m the urmaiy tract w lU be dealt 
with as far as IS possible. The treatment of infected unne is desenbed under pychtis. 
If a renal calculus is present, and this is confirmed by radiography, removal by opera- 
tion IS mdicat^ The following points, however, are generally contraindications for 
operauon (i) large bilateral stones, (u) stones which are only the size of a pea or 
smaller, unless there is severe pain, extensive absorption of ratal substance causing 
toxic symptoms, or obstruction to the outflow of unne If a smil stone is not passed 
as a result of medical treatment, its removal by operaoon should be senously con- 
sidered , (m) m some patients small caloih are repeatedly formed and passed. Xo 
these cases operauon is better postponed because of the likelihood of recurrence. 
If the diagnosis is uncertain, or operauon is refused or postponed or considered in- 
advisable occause of the pauent’s general coodiuon, the treatment appropiute to 
the deposit found m the unne should be cootmued Violent exerase and joltmg 
movements should be avoided Small stones can often be got nd of by giving the 
pauent 5 to 10 minims of tincture of beiladonna with gr 10 of potassium atratc every 
4 hours for a few days, and directing that 5 pints of water should be m the 24 
hours For the symptomauc relief of pam, aspmn m 10 gram doses, hot baths and 
kaolin poulUce (anuphlogisune) may be of service Morphine should be avoided in 
the treatment of chronic renal pam, on account of the danger of establishing a 
habit. 

For an attack of renal colic, morphine gr }-} together with atropine sulphate 
gr should be given bvpodenmc^y The anu spasmodic effect of the atropine 
aids the onward passage of the stone, while the morpmne reheves the pain If mor- 
phine be given alone, the pain is apt to recur as soon as its anodyne effect passes off 
Ten muums of tmeture of belladonna should then be given m an ounce of water 
every 3 or 4 hours, with abundant fluids, as desenbed above, until the pupils are 
dilated and the face rather flushed. Hot applicauoos to the loms or hot baths may 
help to relax spasm. After the pirozysm u over, a radiograph should be taken to 
locate the stone if it has not been passed. 


HYDRONEPHROSIS 

Definition. — A condition m which the pelvis and caljces of the kidney are dis- 
tended bj the accumulauon of non-mfeeted unne due to ureteral or urethral obstruc- 
tion. 

jEuology.— C^cxMTAi- — ^The condition may be congenital, due to an abaor- 
xnality of the ureter or urethra , other congemtal defects may be present. The ureteral 
smeture u commonly found at the exit of the ureter from the pelvis of the kidney, 
or near lU entrance into the bladder. Congenital nanowing of the ureter is much 
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more common than was previously recognised. Other congenital causes are a faulty 
connection of the ureter to the pelvis of the kidney or an aberrant renal artery. Hydro- 
nephrosis is sometimes foimd post mortem in imants and children without evidence 
of obstruction to the outflow of urine. In these cases the condition is presumed to 
be due to a neuro-muscular inco-ordination comparable to congenital hypertrophic 
stenosis of the pylorus. 

Acquired. — It is more common in females than in males, and the maximum 
age incidence in 74 cases collected by Herringham was between the third and sixth 
decade. 

(а) Bilateral hydronephrosis results from stricture of the urethra, phimosis, 
enlarged prostate, obstruction within the bladder, or from a pelvic tumour; the 
last named is the commonest cause. 

(б) Unilateral hydronephrosis is due to ureteral obstruction from — 

1. Obstruction of the lumen by a stone, growth or blood clot. 

2. Stricture of the ureter following ureteritis. 

3. Pressure from without due to growths. 

4. Torsion of the ureter by displacement of a movable kidney. It is also thought 
that chronic prostatitis or cervidtis may cause sufficient inflammation to produce 
some dilatation of the kidney pelvis and upper ureter which lengthens and thus kinks 
the latter. 

Pathology. — ^Two types of hydronephrosis are recognised, namely, the pelvic 
type due to upper urinary tract obstrucoon and the rend type from obstruction to 
the lower tract. In the former the pelvis of the kidney is duated and there is less 
absorption of renal parenchyma in the calyces. In the latter the calyces are more 
dilated and there is considerable destruction of kidney substance. 

It is generally held that hydronephrosis results from intermittent obstruction. It 
has been produced experimentally, however, by ligature of the ureter causing complete 
obstrucoon. But complete obstructioa is more usually followed by atrophy of the 
kidney. 

Symptoms. — Alany cases are latent, and ghe rise to no symptoms. The tumour 
may be disemered acddentally, or there may be comp lain t of pain m the flank or 
baw. The onset is insidious. 

The symptoms by which a hydron^hrosb is indicated are the presence of a renal 
tumour and complaint of an aching pain in the flank or back, and sometimes pol^airia 
or hounaturia. In intermittent hydronephrosis, the tumour suddenly disappears 
\rith the passage of a large quantity of watery fluid ; after an interval the tumour 
gradually r^ppears and fanally empties suddemy as before. This sequence may be 
repeated at intcr\ als. ^Vhcrc true polyuria or hicmaturia occurs it is due to a coincident 
nephntis or pyelitis. There may be acute exacerbations of the chronic pain, with 
vomiting and collapse ; such attacks may accompany cmptymg of the hjdronephrotic 
sac. 

Diagnosis. — ^Thc condition, especially when bilateral and unaccompanied by 
syTOptoms,^ is generally oieriooled. In its most diaractensdc form, where the hydro- 
nephrosis is mtennittent, the diagnosis is readily nude. ^Vhcn the condition is 
apparent simply as a renal tumour the diagnosis from renal neoplasm (or retro- 
peritoneal glands in a child) Is difficult. When the tumour is large it may be mistaken 
for an ovanim tumour. A urinary infection is often the first sign of hydronephrosis. 
The diagnosis can be established by mtri\cnous pyelography supplemented, if neces- 
sary, by inst^mcntal pyelography. Asptrauon of the sac has occasionally been done 
for diagnostic^ purroscs ; but surgical exploration is a safer measure. Fluid from a 
hydroncphroiic kidney is clear or slightly turbid; it contains albumin, and traces of 
urea anu other urinary constituents ; in the deposits there arc epithelial cells, 

Coursc.-~Whcn unilateral, hydronephrosis nuy nc\cr cause serious trouble, and 
intermittent cases may ;>ersist for years. In bilateral cases urxmia may supervene. 
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In/ection of the Udney is not uncommon, and may lead to acuto pyonephrosis. The 
sac may discharge spontaneously through the ureter, and the fluid never reacci^ulato 
The sac may rupture into the peritoneum, or rarely through the diaphragm into the 
lung. Cases hav e occurred in which the ureter of ^e sound kidney has been blocked 
by a calculus. 

Prognosis. — ^This depends on the cause of the hydronephrosis and the condition 
of the opposite kidney. 

Treatment. — The first indication is to remove the cause. A narrowing of 
ureter, generally congenital, or stenosis at the uretcropelvic junction are especially 
iroportant catiscs of hydronephrosis. Whereas in the past slight cases of hydroneph- 
rosis were treated on general lines and nephrectomy was performed for large 
nephrotic kidnevs, nowadays slight cases of hydronephrosis arc examined with the 
greatest care and surgical treatment is more often undertaken as a pre\ entive measure. 
An abdominal belt or nephropexy may prevent the development of hydronephrosis 
iti a movable kidney. When a hydronephrotic kidney is infected, the iatec^oa sboiud 
be eradicated, and with modem methods of treatment (see treatment of pyelitis) 
this can sometimes be achieved. 

In unilateral hydronephrosis causing serious symptoms, or of large size, a plasuc 
operation or nephrectomy is advisable. Since the state and function of the opposite 
kidney can be fairly accurately ascertained by pyelography and examination of a 
sample of urine obtained by ureteral catheterisation, nephrectomy is a less serious 
risk than it was before these exact methods of diagnosis were available. 

In bilateral hydronephrosis the mam indication is to remove the cause wh^ 
possible, and to adopt every measure that may aid m preventing infection of the 
urinary tract. 


PYONEPHROSIS 

Definition.— Distension of the renal pelvis with pus, to an extent sulHdent to 
cause a renal tumour. 

iEtiology.— The affection is a sequela of pyehUs or hydronephrosis. There 
two main types, namely, tuberculous and pyogenic pyonephrosis. The latter, which 
is the commoner, is most frequently due to an impacted calculus. 

Symptoms.— The padent is wasted, toxic and fcbnle. Rigors arc common^ 
There is a renal tumour, which is tender on palpation, and moves to some extent 
with respiration. Pyuna is present, unless the ureter is completely obstructed. 

Diagnosis. — ^'Phe differential diagnosis from hydronephrosis U made from th® 
presence of pyuria and of local and general symptoms of bactcnal infection- P®”" 
nephric absccssgivcssignsof a more mifuse swelling, usually with tedenuand redness 
of the surrounding skin, and docs not move with respiration. 

Treatment. — In bilateral cases the treatment u palliative. In unilateral cases 
nephrectomy u indicated, if tests show that the other udney b adequate. 


TUMOURS OF THE KIDNEY 


DESICK GROWTHS 
These arc of relatively slight importance. 

Adl.sovuta are the most common, occurring in the cortex or under tlic capsule. 
’I'hey nuy be single or multiple ; multiple nodules commonly occur in sclerotic kidncj'* 
in old age. They seldom attam any sue. 

I'luaovuvTA arc not uncommon, as nodules, sometimes multiple. In the cortex or 
medulla. Lti-ouarv a.nd asciouata are rate. 
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MALIGNANT TOMOU^s 

Dysembryomata — ^These tumours arc found most commonly m children under 
5 years, and almost always under the age o£ 11 They are more olten hdafend than 
carcinoma They consist of cells remaimng at the embryonic level and failmg to 
differentiate m any direction ( ‘ Round celled Sarcoma ”) There is a stroma of 
undifferentiated fcetal connective tissue which resembles spmdie celled sarcoma In 
some tumours some degree of differentiation may tahe place Thus these tumours 
may contain embryomc striped musde, primitive cartilage or nervous tissue, and 
primitive poorly formed tubules can usually be found They are yellow and homo- 
geneous on section 

Adenocarcinoma of Renal Tubules — ^The Graivitz tumour or hypernephroma 
is now recogmsed as an adenocarcinoma ansmg m tubular epithelium 1 hese tumours 
are smgle, large, well circumscnbed, and often surrounded by a capsule of compressed 
kidney tissue which is destroyed by pressure rather than by mfiltration These 
tumours consist of sohd anastomosing columns of cells Their blood supply consists of 
irregularly shaped, lake like smusoids which he between tlie tubules of the growth 
m contradistinction to adenomata, which are composed of well formed tubules having 
well defined lumma and a simple capillary circulation Both m adenomata and adeno- 
carcinomata, and especially in the latter, the cells are infiltrated with a hpoid fat- 
glycogen complex { ‘ lipoid infiltration * ), which givfes these tumours their peculiar 
yellow colour Recent and old hjEmorrhage is commonly seen Cystic degeneration 
often occurs On section tliere is fine and coarse lobulation These tumours may 
spread along the renal veins into tlic infenor vena cava, and to the pelvis of the 
hdney and permephne tissues 

Symptoms — 1 Hcematima is the first symptom m more than 70 per cent of 
the cases It is much less frequent in children The blood is fiuid or clotted, and 
moulds of the pelvis or ureter may be passed The hasmatuna is spontaneous, profuse 
and mtermittcnt , it is little mfluenced by rest, nor is it provoked by exertion It 
may be the only evidence of a neoplasm, and after la&tmg mr a week or 14 days may 
cease, leavmg no further evidence of the growth until at some later date a tumour is 
felt The urmc frequently contams albumin at intervals 

2 Pam IS uncertain It may be a dragging fcelmg, or a constant ache The 
passvge of clots may give nse to renal cohe, otherwise the hasmatuna is not accom- 
panied by pain 

3 i he presence of a tumour is a most important sign It is felt on deep palpaUon 
bimanually It is first palpable below the nbs, outside the rectus muscle, as a solid 
swellmg witli rounded borders, that moves with respiration It may be possible to 
define Its upper border As the tumour increases, it tends to go forward It may fill 
the hollow below the twelfth nb behind, but docs not cause a swelling m the back 
Large renal tumours cause asymmetry and bulgmg of the abdominal wall and marked 
disidnccmcnt of ncighbounng abdominal viscera On the right side, the ascending 
colon lies m front, on the left the last part of the transvfxse ccJcyj juJ iJbe upper pert 
of the descending colon , the tumour is, therefore, resonant on percussion m front. 
When tlic tumour is luglily vascular, pulsation is felt in it, and a sj-stolic bruit may be 
heard over it. In later stages it is liable to become fixed by adhesions 

4 Progressive emaciation is generally htc It may be absent altliough the tumour 
IS large 

5 Mctastascs arc somctuncs the first sign of a renal neoplasm, occurring m the 
lungs, bones or brain Secondary deposits m the para aortic Ijmph glands may cause 
obstruction to Uic inferior vena cava, or this may result from pressure of tlic tumour 
Itself 

Diagnosis — Diagnosis is made on the presence of hxmatuna, wiUi a tumour 
When hxmaturu occurs alone, and other causes have been excluded by careful climcal, 
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bacteriological and radiographic examination, then a more detailed investigation of 
the urinary tract must be undertaken immediately. This entails cystoscopy, intra- 
venous pyelography and on occasion retrograde pyelography. When a tumour is 
the only sign an exploratory laparotomy is advised. The tumour requires to be dis- 
tinguished from splenomegaly, hepatomegaly and Riedel’s lobe. A renal tumour 
has not the definite edge characteristic of splenomegaly and enlargement of the liver. 
Enlargement of the liver is not often a source of difficulty. A Riedel’s lobe is wn* 
tinuous with the liver, does not extend bade into the loin and is dull on percussion. 
Splenic tumours are recognised by the fact that riiey tend to occupy an oblique posi- 
tion in the abdomen, by the presence of a notch and of a sharp inner margin, free 
movement with respiration and dullness to percussion. 

A differential diagnosis from retroperitoneal tumours, including those of the 
suprarenal, is not always possible, though the suprarenal growths may sometimes be 
recognised by certain characteristic features. Tnus, there is the medullary sarcoma 
type described by Hutchison, generally occurring in children, characterised by meU- 
stases in the skull, ecchymotic swelling of the eyeSds, papillcedema and severe anjemia, 
and the “ infant Hercules ” type of tumour of the adrenal cortex (see p. 523). 

Prognosis. — The disease is almost invariably fatal. Many die within 2 years, 
and the majority within 4 years, though exceptional cases of survival for 5 to 10 
years after operation have been recorded. 

Treatment. — Surgical treatment alone holds out a prospect of cure, ^mptomatic 
treatment includes the use of drugs for the rcKef of pain and the control of hiematuria. 


CYSTS OF THE KIDNEY 


SOLITARY CYSTS 

These may occur in an otherwise normal organ. They vary in size from very 
small cysts to tumours of considerable bulk. They result from dUaution of an 
obstructed tubule, and they may be congenital. 


MULTIPLE CYSTS 

Multiple <wsts of small size are commonly met with in sclerotic kidneys. They 
result from chronic inflammatory changes that lead to obstruction of the tubules 
with subsequent dilatation. There are also rare cases of multiple cysts, of large size, 
whose aetiology and course are little known. 


POLYCYSTIC DISEASE OF THE KIDNEYS 
Definition.— Polycystic kidneys appear as a massive conglomeration of q'sts, 
varying in size from a pin’s head to a marble, separated by dense strands of fibrous 
tissue, in which little or no renal tissue is evident on naked-eye examination. 

/Etiology and Pathology.— The commonest age incidence is between 40 and 
SO years ; tiiey are relatively common in the decades preceding and following ; they 
may occur in mfancy and childhood, and of these a large proportion arc in sfiU-bom 
infants. Those occurring in infants are congenital, and other congenital abnormalities 
may be present. The disease in adults b probably abo congenital in origin. In this 
case it must be progressive, because the renal damage in the later stages w too severe 
to have been compatible with many years of active h%. In thb conneaion it is acted 
that the dbease U often fovmd in more than one member of a family and in successive 
generations. Its familial incidence, congenital origin and association with cysts in 
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Other organs, especially the liver, all suggest that this disease belongs to the group 
of congenital-developmental errors. 

The organs are enlarged in size, and weigh 20 to 30 oz. each, or even 3 to 4 lb. 
They have been compared to a bunch of grapes in appearance. The cysts project 
from the surface and form the mass of the organ. They are lined by a layer of flat- 
tened cells, and are filled wth fluid. This fluid is clear or turbid, limpid or viscid, 
colourless or yellowish ; it is sometimes blood-stained, giving it a red, purple or green 
colour. Urea has been found in the fluid, which may dso contain fat globules, cellular 
debris, cholesterol and triple phosphate crystals. On microscopic examination com- 
pressed renal parenchyma is found in the septa between the cysts; the tubules are 
distorted and exhibit var^g degrees of atrophy, degeneration and dilatation, while 
the glomeruli show changes due to chronic ischiemic or hypertensive damage. The 
blood vessels of the kidney undergo sclerotic changes; there is increased fibrous 
connective tissue and small cell infiltration. In some cases ^ts are also found in 
the liver, ovaries, broad ligament, uterus, pancreas and spleen ; but they are rare in 
any other organ than the hver. 

Symptoms. — The afi'ectioa is nearly always bilateral. When the tumours develop 
to large size in the fostus, difficulty in labour may result. In the adult there may be 
no symptoms, or any of the symptoms of chronic nephritis may develop and may 
terminate in unemia, cerebral hxmorrhage or cardiac failure. General arterial disease, 
with raised blood pressure and cardiac hypertrophy, is commonly present; on the 
other hand, the condition may reach an advanced stage and fatal termination without 
appreciable cardiac hypertrophy. In a third group the bilateral renal tumours are 
the most strildng features, associated with general malaise, dull aching pain in the 
loins and recurrent hsmaturia. The tumours are not tender, and present tne ordinary 
signs of renal tumours The urine b of low specific gravity, and commonly 

contains a trace of albunun ; there may be polyuria. 

Diagnosis.— The ^ding of albuminuria in association with large, irregular, 
bilateral renal enlargement should suggest polycj’stic disease. Hydronephrosis pro- 
duces a smooth rounded renal swelling. Ren^ neoplasms other than sarcomata are 
nearly alwaj’s unilateral. The absence of fever and pyuria excludes bilateral pyo- 
nephrosb. Intravenous pyelography often shows characterbtic ring shadows due to 
distortion of the calyces by the cysts. 

Course. — ^Thb closely resembles that of chronic nephritis. 

Treatment. — ^The treatment b that of chronic nephritis. Operation b contra- 
indicated, since both kidneys arc nearly always equally afl'ected. 


OTHER FORMS OF CYSTIC DISEASE 
Echinococcus (^sts may occur in the kidney, and the dbcharce of the daughter 
cysts has produced attach of renal colic. Cystic degeneration of renal neoplasms b 
described cUewhere. 


MOVABLE KIDNEY 
Synonym. — Nephroptosb. 

Ihc^ kidney b norm^y held in place by the perirenal fat, the renal vessels and 
the peritoneum s^tched over it. But thb docs not prevent a certain amount of 
respiratory excursion, as may be seen cither by radiographic examination or in tJjc 
operating theatre. The range of movement varies between 1 and 2 inches, and is 
more marked on ffic right than the left side. The term movable kidney should there- 
fore only be applied to cases where there b an excessive respiratory descent, so that 
the upper as wcU as the lower pole can be felt, or where the kidney can be moved 



1148 DISEASES OF THE KIDNEYS 

about by external manipulaUon As the kidney slips downwards, the lower pole 
gradually passes towards the middle line, while the organ rotates slightly, causmg the 
hilum to look somewhat upwards 

Etiology — Movable ^dney is about seven times more common on the nght 
than on the left side The ascending colon and the hepatic flexure he on the iimcr 
aspect of Ae nght kidney, thus tendmg to drag it down when the bowel is loaded 
or dropped On the left side, on the other hand, the strong costo coUc fold suspends 
the splenic flcature much more securely, while the descending colon lies to the outer 
side of the left kidney 

The condition is much commoner m women than in men In men the kidney 
pouches are deep narrow and rapidly dimmish in breadth from above downwards, 
while m ^^omen they are much shallower and broader, and dimimsh only shghtly m 
breadth from above downwards This natural difference is accentuated m the spare, 
long waistcd women with narrow loins, who are recognised as specially liable to 
floating kidney 

Pathology — Many reasons have been given for the occurrence of movable 
kidney , but few will stand investigation Wasting with loss of penrenal fat, or loss 
of tone m the muscles of the abdominal wall have been held responsible, but movable 
kidney is so common apart from such conditions that their importance is doubtful 
GIcnard emphasised the frequency with which movable kidney is associated with a 
general visceroptosis, indeed it is rare to find a movable kidney without coloptosis 
Movable kidney is the most obvious sign of visceroptosis because the organ is easily 
palpable 

A senous sequel is the occasional occurrence of hydronephrosis produced by 
torsion of the ureter dunng the forward rotation of the organ or by its becoming kinked 
over the renal vessels If hydronephrosis occurs a subsequent mfection may convert 
it into a pyonephrosis 

Symptoms —There may be no symptoms at all and, if the movable kidney u 
only discovered m liic course of routine examination, it is better not to tell the patient 
of Its existence The commonest symptom is a constant dragging pain owing to 
traaion on the renal plexus This most frequently first declares iteelf between 2a 
and 35 years of age A aonc of hypcraesthcsia corresponding to the distribution of 
the tenth thoracic segment may also be present. More senous symptoms directly 
due to movable kidney arc Dietls crises, but these are not common The attacks 
arc characterised by severe pain radiating down the ureter and through to the back 
and may be accompanied by shivenng nausea, vomiUng, fever and collapse The 
urine is scanty, and may contain blood SomeUmes the pelvis of the kidney may 
become distended, giving rise to an obvious increase m the size of the organ, thus 
causing a tumour which is easily palpable and may be so large as to be obvious on 
abdommal inspcrtion This may pass off later, with abundant discharge of unoe, 
showing that the crises ate due to funking and consequent partial obstmeuon of the 
ureter If repeated, they may lead to hydronephrosis The other symptoms which 
have been attributed to floaUng kidney arc really due to the associated visceroptosis 
iflv) A movable kidney usually feels larger than the normal excised organ This 
13 because of the surruunding investments through wluch it is felt. 

Diagnosis — Usually this is obvious as the shape and mobility of the organ arc 
so characteristic Occasionallj, a Riedels lobe has been taken for movable £doey. 
but the conunuity of the former with the liver should prevent this mist^c being nude 
In tlic same waj, a distended gall bladder is continuous with the liver, and cannot 
be separated from it. hlorcovcr, it is not nearly so movable, and curves character 
isUcally towards the umbilicus Cardnoma of the pylorus Im offered difiiculues lO 
some cases , cxaminauon of the stools for occult blood, a test meal and radiographic 
examination will clear up the dugnosis ScybaJa near the flexures of die colon 
may be mistaken for floating kidney, but tlicir indefinite shape and inclastiaty 
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generally liclp to distinguish tljcm. Their disappearance after a series of cncmata 
will settle the question. In one ease a rocscntcnc ej'St appeared closely to resemble 
a floaung Udney. 

Prognosis. — Apart from tlic dc\clopmcnt of hydronephrosis, movable kidney 
docs not tend to shorten life in any \\ay» It is doubtful whether a kidney once pro- 
lapsed can c\ cr maintain the normal position unaided. 

Treatment. — Some eases call for no local treatment, tliough tlic associated viscer- 
optosis and ncurastlienia will require attention. If pain is icit, the adoption, for a 
short time, of the knee-elbow position or simply lying flat on the abdomen \\iU help 
to replace the kidney and relieve the tension on the renal plexus. If pain Is at all 
frequent, an abdominal support should be worn, namely, a corset especially designed 
to give support to the lower abdomen and increase the general intra-abdominal 
pressure. Ividncy belts and special pads to support the mov’abic kidney arc no good. 
Breathing exerdses to develop the expansion of live lower tliorax, with exercises to 
improve the tone of tlic abdominal wall, and general measures to improve muscle tone 
should be prescribed in all eases. Treatment on these lines may moke tlie wearing 
of a special corset unnecessary. Operation should not be advised except for recurrent 
Dictl’s crises or when there is evidence of hydroncpluosis, when nephropexy may 
be done. But even this may not be successful, and ultimately nephrectomy may be 
required for the hydronephrosis. 

Treatment of DictVs crises. — ^I’hc patient is put to bed, and is advised to lie on 
his abdomen or try the effect of tlic knee-elbow position. Hot fomentations or a kaolin 
poultice arc applied to tlic affected side. A hypodermic injection of a quarter to one- 
third of a grain of morphine may be required if the pain is severe, usually this is 
sulBcicnt but, should the attack last more than a few hours, an attempt must be made, 
under an antcstlictic, to rectify tlic position of the kidney by manipulation. Naturally, 
conditions arc unfavourable for nephropexy during or immediately after a crisis, 
because of the congested state of the organ. 

Horace Evans. 
CtiFroRD Wilson. 



SECTION XV 


DISEASES OF THE JOINTS, FIBROUS TISSUES AND 
MUSCLES 

ARTHRITIS 

The diagnosis of " arthritis " should be reserved for cases in which there are intrinsic 

'’“'rhe^di^S^'pUoiiTf chronic arthnlis is much simplified by 

cation, which divides*^ it mto tivo dear-cut dimruJ types, Sue 

distiniive features These are the rheumatoid arthnuc type and ‘tc ostM a^ 

type The features of the rheumatoid and osteo arthritic types of arttam tviu 

found under their respective heaings bdotv, and smo: the ctitena of th 

are dmical, this tcrmmology can be correctly employed m those cases m wtnen 

bSc^creace between these two tyoes is that rhei^toid 
ceneral disease m which the most obvious local effecw fall upon the ^ the 

while osteo arthritis is a degenerauve type of change, which, without atte^g 
oauent’s general health, for vanous reasons becomes localised in wrtam joints 
There are, in addiuon, certain cases which are referred to as mixed , ui ”, 
the degenerative lesions of osteo arthritis become superimposed upon those oi 
rnflanima tnry aithnlis of the rheumatoid type 


l RHEUMATOID ARTHRITIS 
Synonyms —Atrophic Arthritis , PolyarthnUs 

Rheumatoid arthntis is a general progressive disease affectmg prmapally me » 

which become swollen and painful If unchecked great destrucUon and delonm j 

^^'^lology — ^Thc malady is said to occur at least three times as frequently 
fences Women between the ages of 20 and 40 years are most commonly 
and the disease seldom commences after the menopause Predisposing 
m many cases and mclude infection, malnutnUon and emotional shock- t'o 
infecuon may be present, but this is not usually the mam causaUve factor 
Pathology — ^The pathological processes ace inflammatory m nature 
tissues and die white fibrous structures around the jomts are the first to be 
The inflammauon then spreads to the capsule and synovium, and granulauon 
forms m the angle made by the articular cartilage with the synovium- liic ^ 
then gradually extends mwards as a nng of “pannus”, covering and 
reolamg the articular cartilage As this happens on both articular surfac^ 
tendency is for them to adhere, espcaaUy if the jomt is immobilised for long pen» ' 
and so fibrous ankylosis occurs, which m some cases progresses to a bony an^w 
In some cases there is a marked tendency for the development of ganglia and cy . 
^xh^ch arc cenerally m dose assooation with jomts or tendon sheaths , 

^ There ire alro^ changes affectmg the skm, subcut^eous tissues, 
ligaments jomts an^ bones This latter condiUon of generalised osteoporosis sb 
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as the first radiographic evidence of the disease. The peri-articular swelling can also 
be seen in outline, but actual joint destruction does not occur until considerably 
later. Some degree of patchy recaldfication may be observed when the progress of 
the disease is checked. Osteophytes are never found in rheumatoid arthritis, but in 
late cases very considerable cfisorganisation of the joints takes_ place, and in these 
areas the bone sometimes gives the appearance of having been dissolved away. 

The chi^ pa^ological change in the blood is an increase in the sedimentation 
rate of the red blood cells. This is an important index of activity, and the response 
of a patient to treatment over a considerable period can be estimated wth some accur- 
acy by means of this together tvith clinical observation. A secondary anjemia is 
usually present in the pre-arAritic phase. The glucose tolerance of the patient is 
generally found to be reduced in the active stages of the disease ; the albumin-globulin 
ratio in the plasma is often reversed. 

Symptoms. — ^There is in most cases a prodromal period, during which the patient 
loses a considerable amount of weight; and fatigue, both mental and physiem, is a 
marked feature in nearly all cases. There may be other symptoms, such as parsesthesia, 
Raynaud-like phenomena, irregular menstruation, tachycardia, sweating and a second- 
ary anamia. Certain pioneer symptoms are not uncommon and it is of the utmost 
importance to recognise these; amongst them is pain and tenderness of the heads 
of the metacarpal bones, and especiaSy of the second (Morton’s disease). Inter- 
mittent attacks of synoritis \vithout apparent cause and affecting tendon sheaths and 
joints may also occur. 

The onset of the arthritic phase is often announced by a swelling of the proximal 
interphalangeal joints of the seosnd and third fingers of both hands. It is usually 
insidious, but is acute in about 10 per cent, of cases. In the case of the former, it 
is not uncommon for the disease to be marked by long periods of low and inter- 
mittent fever. The thyroid gland is also sometimes emarged, and fibrosltic pains 
may be complained of. 

Wasting of the small muscles of the hands is generally the next event, and the 
fingers tend to fall into the position of ulnar flexion, in which they may ultimately 
become fixed. ^ The affection then spreads centripetally towards the trunk, involving 
in turn the wrists (which often become ankylosed), ankl es, elbows, knees, shoulders, 
hips and jaw. The bilateral and symmetrical way in which the joints tend to be 
affected is a striking feature of the disease. In some cases the spine itself in due 
course becomes affected. 

^Vhene\er a joint becomes involved it ^vill be noticed that the muscles which 
control it, particularly the extensors, waste rapidly, giving rise to the var^g flexion 
deformities typical of the later stages. These may be perpetuated by a fibrous anky- 
losis of the affected joints, and contraction of the joint capsule. Bony ankylosis may 
follow this stage, and when it does so it generally occurs m the wrists and the bones 
of the carpus in the first place. 

In certain cases enlargement of the lymphatic glands occurs, and even the spleen 
may become palpable. In those cases m which, m addition, leucopenia is present 
the condition is known as Felty’s syndrome. Sufferers with rheumatoid arthntis 
generally experience considerable pain which interferes mth their sleep, and this 
adds progressively to the severity of the condition. 

Symptoms often clear up if pregnancy or jaundice occurs during the course of 
the disease, but in most cases they return with renewed vigour auer parturition. 
Periodical remissions are a well-kno>vn occasional feature of the disease ; they may 
last for months or even years. 

Prognosis. — Under a properly plaimed and supervised programme, about 20 per 
cent, of patients recover. A further SO per xxau show considerable improvement, 
and an additional 20 per cent, are imptorad to some extent; leaving 5 to 10 per 
cent, of cases which appear to be entirely reristant to treatment of all kinds. With 
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modern methods of treatment, gross deformity should very seldom occur, even when 
ankyloois takes place It should be remembered, however, that m many cases treat- 
ment of some sort IS required for months or even years, and that relapse may occur ^cn 
^ter apparent cure If the disease is not checked, the end result is often complete 
and painful cnpphng This sometimes takes place withm a very short penod particu- 
larly when the patient is young Cases which occur later m life tend on the whole 
to be less rapidly progressive m their course . 

Treatment — It la by a careful and intelligent selection and combination of 
methods suited to the mdividual patient that fie most favourable results will be 
obtamed A penod of rest m bed is essential when the disease is progressing rapidly 
and there is much swcUmg of weight beanng and other jomts , 

Diet — This should be nch m vitamins, especuUy the B complex and C, 
extra calaum m the form of rmlk and cheese is advisable It should also be ncb in 
calones and there is no reason to restnet any particular type of food m this disease. 

When the sufferer is much underweight and docs not return to normal by 
means alone, a small dose of msuhn (5 to 10 units) may be administered 15 to 20 
minutes before two meals m the day, the allowance of carbohydrates bemg adjusted 
accordingly 

Physical therapy — In the acute phase these are of necessity reduced to sedative 
applications and gentle movements They may be supplemented by progressively 
graded ultra violet rays, which stimulate to some extent the patient’s powers of 
resistance Later, massage, heat and supervised voluntary movements help to rcl^ 
the muscle spasm which is often in itseu a cause of pain and tends to increase the 
ultunate deformity 

Splints may be necessary at all stages, to prevent contracture and maintain laoyc 
ment ID the anected joints 

Drug therapy — Aojcmia will respond to iron sometimes only when it is a dm in 
istcred intravenously, and on general principles the patient needs laxatives for con- 
stipation and analgesics for the rehef of pam and sleeplessness If aspirm or phenacctm 
IS not effective, Dover’s powder (gr JO to 15) or codeine phosphate (gr J to |) tnay 
be tried A time honoured remedy is guaucol carbonate, which may be given with 
aspirin, thus Guaiacol carb gr 8, aspmn gr 4, m cachet form, tfoee times dady 
after food 

Phenylbutazone fButazolidm) — This drug has a powerful analgesic action on 
many patients with rheumatoid arthntis but in others it appears to be without effect. 
It may be tried in severe cases before resorting to the use of cortisone The dosage 
should not exceed 200 mg three times a day because of the danger of toxic effects, 
which mclude nausea, vormtmg, stomauus, cedema, agranulocytosis, luemorrhages 
and skm eruptions 

Gold IS believed, by many observers, to be the most valuable drug m the long term 
treatment of rheumatoid arthntis It appears to cause remissions in a high percentage 
of cases and is most effective when the onset of the fLcifacg is recent and the blood 
scdimcnution rate is high. This method of treatment is contramdicated m the 
presence of renal or hepatic damage, diabetes melhhis, eczema, severe ar>ipm;a, cohus, 
pregnancy, haemophilia or purpura With regard to other cases, the dangers of fc 
action, complications and mortahty should be taken mto coasideraUon. There should 
be a complete blood count, blood sedunentauon test and an examination of the urine 
for albumm The mam toxic cffecu are purpura, boils exfoliative dermaUUs gastfO- 
ententis and colitis neplinus aplastic aiuemia and stomautis There is bowcvci’* 
a negligible morulity attendant upon tins form of therapy The patient should not 
be exposed to suong sunshme or ultra violet hght durmg the treatment for fear of 
pigmentation 

It IS well not to administer gold near the penod of the menses, as gVm eniptio'is 
arc said to be more luble to occur then. There are several preparations of gold salt' 
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on the market It is wise alirays to employ tliose which are administered mtra- 
muscnlarly \Vhether they are suspended in an oily or m an aqueous solution appears 
to be immatenal The mitial dose should be 0 01 g , and subsequent doses may be 
0 02 and 0 05 g This latter dose should not be exceeded, nor should the injecuons 
generally be given more frequently than once weekly If no improvement follows the 
admimstration of 1 0 g of gold it should be discontmued, but when the response is 
good, relapse can usually be prevented by prolonging treatment for an indefinite 
penod Injections of 0 05 g are given at 2- to 4-week mtervals unless undesirable 
side effects occur The complete blood count, blood sedimentation rate and unne 
exammation for albumin should be repeated at regular intervals during the treatment 
If toxic effects are produced the mjections should be discontinued immediately and 
on no account should the patient receive further treatment with gold Senous com- 
plications, such as exfohative dermatitis will respond to a short course of corticotro 
phm Dimercaprol (B A L ), which is itself toxic, need no longer be used for this 
purpose 

Preparations of bismuth and copper have recently been mtroduced, but it is the 
expenence of British workers that they are not efficient substitutes for gold Prostig- 
mme (physostigmme) has also been advocated as an antidote to muscular spasm, 
which lb a painful feature of certain cases of rheumatoid arthritis and a cause of 
increased joint deformities Current opinion m this country is, however, unfavourable 

Vacctne therapy —This form of treatment is claimed sometimes to reduce the 
activity of the disease, particularly when focal sepsis is an important factor m its 
ffitiology The correct dose of the vaceme is probably the lowest which is found to 
provoke a favourable reaction, and not the highest which can be tolerated 

'Broletn shock may be given in the form of mtravenous TAB vaceme injections 
This IS a non specific procedure designed to raise the patienPs temperature tempor- 
arily in the hope of benefitmg him subsequently Such treatment should never be 
undertaken when the patient is m on active phase of the disease Once improvement 
has started, however, it may be justifiable to endeavour to speed its tempo by this 
means Three to five mjecuons should be administered, the dose varying according 
to the age and weight of the patient. At least 24 hours of normal temperature should 
be allowed between the injections, which should not m any case be given more fre- 
quently than twice weekly 

Repeated blood transfusions, apart from corrcctmg the anemia, are sometimes of 
value m retarding the progress of the disease The value of blood from pregnant 
women for this purpose is being investigated Thyroid m small doses (gr J to J 
twice daily), or lodme, may be useful dunng the menopause 

Focal sepsis — It is unwise to embark upon operative procedures while the patient 
IS in a condition of debility, or while the disease is runnmg an acute febrile course, 
with marked jomt pam and swelling In such patients an endeavour should previously 
be made to build up the general health If after 4 to 8 weeks no improvement has 
occurred and the focus is still believed to be of importance, cautious measures for its 
removal nuy be uuuated The patient should m such cases be warned that it is 
unlikely that the removal of such a focus will cure the arthntis, but that his general 
health, and the powers of active resistance wall be stimulated thereby The foa of 
infection which are of particular importance and should always be investigated are 
situated m the tonsils, the nasal sinuses and the teeth , but the colon appenduc, gall 
bladder, cervix. Fallopian tubes prostate and bladder should also be investigated 
If more than one focus of infection is found the one most apparently active should 
be treated first. In cases m which the smuses and the tonsils both require surgical 
attention it is important to allow a period of several weeks to elapse between any two 
operauons 

The steroid hormones — Cortisone and corticotrophin (A.C T H ) arc not as valu- 
able m tlie long term treatment of rheumatoid arthntis as first expenence seemed to 
37 
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always be achieved without the producuon of side effects ™e “ic ^ 
of the face, obesity, Edema, disordm of iu^^orehages and 

hypertension Hirsuties, acne, diabetes, severe mental chang , 

thromboses are less common admnet to physical 

A short course of treatment can someumM be given as m adjunc p r 
measures aimed towards rehabihtauon Dcfininve of weakness 

courses has proved disappomtmg Withdrawal symptoms in j £„j 3 they are 

malaise, loss of appeute and depression are common, and in some patients J 
mote drsttessing than the disease When ' ,,,culai mjection 

standard methods of treatment can be supplemented by the ■"“““=“* „ot 

of small doses of hydrocortisone (propound F) The steroid o,„tra 

be prescribed when disability is due to irreversible changes and “'y “ „„d 

indfcated by such conditions as pepne ulcemtion. acute there is 

severe acute infections They should be adiinnistered with ,„atmeDt 

hypertension, diabetes or severe osteoporosis PaUents on steroid hormone t 
must remam uoder regular observation 


2 SPECIFIC INFECTIVE ARTHRITIS 

OONOCOCCAL ARTHRITIS ^ 

From 1 to 5 pet cent of those infected with gonorrhaa doTelop gono““=j^ 
arthntis The disease is also found in babies, whose mfecuon occurs at Din 
view of the fact that mfecuon due to this cause frequently ends m .pest 

ankylosis of the agected jomts, it is important to make the diagnosis at tne 
possible stage If this is done the prognosis is good „f 

The clmical appearance and course of gonococcal atthttUs » .'h.-mosis 

rheumatoid arthnUs when the onset of this disease is acute A dilterenual oiag 
may be made from the following pomts (1) A recent history of ™ ,his 

or urcthnus Unless specificaBy quesnoned, paUents ofKn ormt to menuon ^ 
(21 The onset of lomt symptoms witlun 3 weeks of such an infection a" , 
predommance of 3 1 m males, unlike true rheumatoid arthnus As ui m 
disease, however, the malady is often a polyanhnus from the onset ^4) 1"' " ^ 
wnsts, ankles and frequenUy the plantar fascia are involved in a viruiem 
A painful teno synovius around the wnsts and ankles is a cominon 
arthnus (S) ConjuncUviUs and indo cychus are not uncommonly associate 

^°"The Mm^^ent fixaUon test of the blood is found to be positive in 
cent, of cases after the first month, and gonorocci may in many c^es ^ grw 
spcaal methods from samples of the jomt fluid, affording an immediate connr 

*TrcSeS— Although penicillin wiU mvanably cure the pnmary 
less effective m the treatment of gonoco^l arthritis the most fa^ourabw 
have been obtained with artificial fever therapy In the chronic stages it is imp 
to guard against contractures of the affected joints 
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MENINGOCOCCAL ARTHRITIS 

This is not uncximmon m the second week of cerebrospinal fever, and may be 
polyarticular or monarticular. It closely resembles gonowccal arthritis, except that 
it is generally less severe. There is also a milder sporadic form — chronic meningo- 
coccal septicjemia — which occurs in the absence of meningitis and which is probably 
more common than is generally suspected, passing as inJfluenza or subarate rheu- 
matism. The diagnosis in these cases rests upon the presence of intermittent low 
fever, a rash, which may be purpuric and sometimes simulates erythema nodosum, 
and a positive blood culture. Leucopenia is usual in this syndrome. The patients 
often seem surprisingly well, and comply of tittle except joint piuns. Botii these 
types respond well and rapidly to sulphonamide therapy. 

PNEUMOCOCCAL ARTHRITIS 

A polyarthritis of the rheumatoid type is a rare sequel of pneumonia. It affects 
children more commonly than adults. An arthritis affecting one or more of the larger 
joints is somewhat commoner. These coa(titions generally occur subsequent to the 
stage of pneumonic resolution. 

Pathology. — ^The joint fluid is in most cases purulent, and pneumococci can be 
found in it except in cases which have received chemotherapy. 

Prognosis. — -If the patient survives the pulmonary infection his resistance to the 
organism U good, and joint function is in most cases preserved provided erosion of 
the cartilage has not taken place. 

Treatinent. — Joints affected in this way should be aspirated early and they should 
be immobilised in light plaster splints, wmch should be removed daily to permit of 
gentle movement. Specific treatment for the pneumonia muat be given. 

ACUTE SUPPURATIVE ARTHRITIS 

This is often polyarticular in its distribution, and may be mistaken at first for 
acute rheumatic fever or rheumatoid arthritis. It occurs more often in children than 
in adults. 

Etiology. — ^The condition may be a blood-borne infection (metastatic), or may 
arise as an extension from neighbouring areas of osteomyelitis, or othei mtection. 
The former is the more common and may be secondary to a focus of infection in the 
middle ear, throat, sinuses or prostate. It may also follow the acute specific fevers, 
particularly scarlet fever and septic tonsillitis. It has also been reported following 
meningitis, septic endocarditis, infected varicosities and bums, pyelitis and furuncu- 
losis. An arthritis following typhoid fever is not generally suppurative, but may 
become so. 

The organisms which are chiefly responsible are the hsemolytic streptococcus, 
the staphylococcus, the pneumococcus, the gono<»ccus and, after typhoid, Sabn. typhi. 

^ Symptoms. — ^These include an acute onset of chills and sweats, pyrexia, local 
pain and tenderness in the joints, with redness, swelling and limitation oi movement. 
There is in most cases a high degree of polymorphonuclear leucocj^osis. 

Course. — -The joint fluid rapidly becomes purulent and extensive damage to the 
joints occurs if treatment is not instituted rapidly. Badly damaged joints generally 
ankj'lose ultimately. The mortality amongst such cases used to be in the neighbour- 
hood of 20 per cent. 

Treatment. — ^Treatment with the antibiotic to which the organism is most sensi- 
tive should begin as soon as possible, and in the case of penialun or streptomycin it 
can also be given directly into the joint. Pus should be removed by drainage or 
aspiration. When the infection has been controlled impairment of fiinction due to 
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muscle wasting will respond to exercises and other methods of rehabilitation, but 
orthopaidic treatment may be necessary when there are irreversible destrucuve 
changes in the joint. 


TUBERCULOUS ARTHRITIS 

Tuberculous arthritis usually occurs in young patients, and is an infection from 
a primary tuberculous focus elsewhere in the body. The possibility of an arthntis 
in a young subject being tuberculous should always be borne in mind, and a radio- 
graphic examination is of great value in differentiating this type from other varieUes. 
The subject is dealt with fully in surgical books, to which the reader is referred. _ 
Tuberculosis may also be responsible for certain cases of idiopathic polyartbntis. 


DYSENTERIC ARTHRITIS 

A polyarthritis of the rheumatoid type follovvs bacillary dysentery in about 3 per 
cent, of cases, at an interval varying from 3 weeks to several months after the ce^a- 
tion of acute symptoms. It may also occur in the course of a chronic ulcerative colitis. 
In some cases the process only affects one joint, but in either event the process com- 
mences as an inflammation of the periarticular tissues and progressively invades the 
joint surfaces. Suppuration is rare. 

Treatment should, be directed to the dysenteric condition, and should be palua- 
tive so far as the joints are concerned. Severe arthritis due to ulcerative colitis is an 
indication for colectomy. 


REITER'S DISEASE 

This is an illness of undeterrmned aetiology which is often self-limiting, and which 
is characterised by polyarthritis in assodation with non-venereal urethritis and con* 
junctivitis. Attention was drawn to this syndrome during the campaigns in me 
Middle East, where it was not uncommon amongst young soldiers. It was originaUy 
held to be related to dysenteric polyarthritis, but the consensus of opinion now tends 
towards a virus Oology (sec p. 310). 


UNDULANT FEVER OH BRUCELLOSIS 
A mild polyarthritis due to chronic infection with the orgaziisai of this disease 
is probably more frequent than is usually believed and is commonly seen in Mediter- 
ranean countries. It is generally associated with mydgia, and sometimes with intef' 
raittent hydrarthrosis. The onset may be acute or chronic, and the clinical picture 
may closely resemble a subacute atta^ of rheumatoid arthritis. The pain is often 
very acute. 

The general symptoms are indefinite and multiple, and include malaise, long' 
continued low-grade pyrcjua, which “undulates”, loss of weight, sweating 
depression. The blood rruy show a secondary 3n.T7n;!^ and a leucopenia. The 
agglutination tests are usually positive if the disease is of some weeks’ duration 
but a negative result is inconclusive. The only ^lly satisfactory diagnosis is ba^ 
on cultivation of the organism which is, however, very difficult. 


DENGUE 

This disease gives rise to a very acute form of peri-arthritis. Intense pain and 
sometimes swelling occur in the tendons and muscles around the joints. These 
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usually disappear when the fever subsides, but in the stage of convalescence may 
recur and last for weeks or months. The condition should be differentiated from 
rheumatic fever, from which it differs in being epidemic and in not responding to 
salicylates. 


LBUEABMIA 

Acute leukaemia in children not infrequently presents with swelling, redness and 
pain of one or more joints. The disease may thus be confused with rheumatic fever 
or rheumatoid arthritis. 


DISSEMINATED LUPUS ERYTHEMATOSUS (sCC p. 933) 


3. OSTEO-ARTHRITIS 

Synonyms. — Hypertrophic Arthritis ; Arthritis Deformans ; Morbus Coxa 
Senihs (of hip). 

OstcO‘arthritis is a degenerative condition which affects the articular cartilages 
and weight-bearing surfaces, in most cases, of the larger joints.^ 

Etiology « — ^The known factors include trauma, congenital joint deformity, seruUty, 
certain disorders of metabolism and nervous diseases, e.g, Charcot's joint. Prolonged 
toxffiraia is occasionally important but there is no evidence that focal sepsis is con- 
cerned in the astiology of this type of arthntis. There may be an hereditary factor, 
particularly In certain cases of osteo-arthritis of the hips. 

The malady tends to occur principally in men over middle life who have led a 
strenuous life ; In women it mainly affects the knees and is often secondary to the 
proliferative synovitis which is often a distressing feature of the menopause. 

Pathology. — ^The changes which occur in toe joint affect primarily the articular 
cartilage, which in the early stages shows grooving and “ fibrillation ”, starting at 
the pomts where the pressure of the opposing surfaces is greatest. Later, the cartilage 
may actually wear tnrough at these points, and the two bony surfaces come into 
contact. When this happens, tlie constant rubbing of bone on bone gradually polishes 
and ” ebumates ” these areas. At the same time a gradually progressive enlargement 
of the articular surfaces occurs which culminates in the production of ” lipping ” 
and of bony outgrowths from the joint margins called osteophytes. These excrescences 
may, in well-established cases, be easily palpable at the joint margins, and are the 
typical lesions of osteo-arthritis. No constant changes, other than degenerative, are 
found in the synovium. 

Symptoms. — ’The onset of the disease is insidious. The first symptom to be 
complained of is usually stiffness, often accompanied by pain after exertion. The 
site IS generally one or more of the larger joints ; or it may be any joint which is sub- 
jected to particular stresses as the result of the patient’s occupation or recreation. 
In the course of time considerable wasting of the muscles controlling the affected 
joints supervenes. The joints therefore tend to become unstable and so liable to 
further ^uma. The coarse grating which can be elicited in joints affected with the 
disease b due to an accompanying teno-synovitis, and is no measure of the actual 
dar^gc to the joints themselves. When extrinsic joint clianges have occurred, tlic 
patient usually experiences considerable pain, particularly on bearing weight. The 
movements of the joint also become much Imuted on account of spasm of tiic sur- 
rounding muscles, which may in itself be a cause of pain. There is generally not 
much effusion present- Occasionally new bone formation may limit tlic movements 
of the joint, although this is not very common. Small rounded bony swellings on 
the terminal phalanges of the fingers and thumbs, termed Heberden's nodes, not 
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infrequently develop dunng the coutsc of the disease These may be the rause of 
con^erable pain m their early stages, but, on the other hand, they may be quite 
painless , 

The examination of a hip jomt affected with early osteo arthritis reieals some 
Uimtation and pam on rotation and often also of abduction of the joint some tune 
before the movements of flexion and extension are appreciably interfered with. iQ 
addition, it may be found that such a patient when standing, m order to avoid pain, 
does not support his weight equally on both hips Some wasting of the gluteus 
muscle on the affected side is also evident faiHy early In advanced cases actual 
shortenmg of the affected limb occurs either as the result of absorption of the femoral 
head or from its dislocation upwards Pam complamed of m the knee may in reality 
be referred from a diseased hip , in sudi cases, if a full examination of the patiei^ 
IS omitted, treatment may be directed to the wrong jomt. “ Sciatica ” is often found 
to be the result of osteo arthritis of the hip, or of 3ie lumbar spine, and is somctuncs 
the initial symptom. 

Ostco*-arthntic changes in the lumbar spme are frequently present without givTOg 
nse to symptoms and su^ changes arc often discovered ramologically m the course 
of an examination for another purpose The sacro-iiiac joints are in the same way 
frequently reported as being the seat of osteo arthntis Many of these patients are 
symptom free, while others complam of low badiacbe or sciatica. 

The osteo arthritic jomt docs not ankylose, but may become locked as the result 
of excessive osteophyte formatioD In other cases it becomes unstable, owing to 
contmued use in the presence of insufficient muscular support, due to muso^r 
wastmg , in these cases the jomt surfaces may ultimately become very disorganised. 

When a weight bearing jomt is affected, the patieot suffers great pam on standing, 
and a certain amount of absorption of articular bone may occur, resulting in some 
sbortemng of the limb 

In some cases the articular cartil^c may become fragmented, or osteophytes 
may break off mto the joint caviQr hi both these circumstances they form loose 
boies which give nse to all the symptoms usual m that condition, m addition to those 
of the atthntis 

The general health is not affected, unless as the result of enforced inactivity of 
of pam. 

Diagnosis. — Unless the observer be a slave to names it must be allowed that it 
13 not dways easy to call a case one of pure rheumatoid arthntis or osteo-arthnus 
But, speaking generally, the distmction » a tnie one and it is important to make it 
whenever possible Osteo-arthntis is a degenerative condition affectmg one or two 
jomts, usually the larger ones There is generally a Imtory of trauma m the past, 
or of contmued trauma of a mmor nature such as some occupational or sporting 
stress or stram , or a postural defect, or in some cases a sudden increase of weight, 
with resultant stram on the ankles, knees or hips, such as may occur at the meno 
pause Apart from the menopausal group of cases, the patient is more often a male 
and his general health is not directly affected by the Again, the pam is gener 

ally relieved by rest 

Rheumatoid arthnUs on the other band, is a general disease, the jomt changes 
bemg a conspicuous part of it. These changes are mfiammatoiy in nature, and trauma 
is not a marked feature The onset is in the smaller jomts, many of wluch are generally 
affected, symmeincally and bilaterally The patient is most often a woman, and there 
arc, as suggested, mdicauons of general ill health and loss of weight, which often 
precede the jomt manifestations 

The radiographic appearance of a jomt affected with osteo-arthntis is usually 
tjmical The bone density is unaffected, but the joint space is nanowed to a 
which depends upon the amount of erosion occumng m the cartilage. Osteophytes 
are seen at the joint margias and there u frequently also a deposition of calcium JO 
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the attached ends of certain tendons, such as those of the patella and ligaments, e.g. 
the crudates, which result in an appearance of ** spiling This is sometimes found 
independently of the existence of osteo-arthritis. In osteo-arthritis of the hip con- 
siderable deformity, both of the head of the femur and of the acetabulum, may be 
seen, and, in addition, small degenerative cysdc areas adjacent to the joint are not 
infrequently noticed. The radiographic findings are often xmrelated to the degree of 
pdn in the particular case ; this may be severe with very little radiographic deviation 
from the normal, whereas grossest radiographic changes are sometimes compatible 
with little pain. 

The blood sedimentation rate, glua>se tolerance test and streptococcal agglutination 
reaction are normal. 

Differential Diagnosis. — Conditions which are liable to be confused with osteo- 
arthritis arc Paget’s disease, osteochrondrius dissecans and occasionally neoplastic 
growths of the articular ends of bones. 

Prognosis. — If not treated the course of osteo-arthritis is progressive and generally 
ends in disablement. Much, however, can be done in the early stage to prevent this, 
by relieving the affected joint of all possible strain, and by support and correct treat- 
ment. The outlook Is perhaps best in that form known as “ menopausal arthritis 
provided full and adequate measures are taken before the malady becomes firmly 
established. 

Treatment. — ^As there is usually an absent of general symptoms, there Is no 
indication for general treatment other than seeing that die patients receive an adequate 
^ ^w<i that, deSthte. ed test ase s<eoited. If tha padewt U 

obese, a diet low in fats and carbohydrates should be insisted upon If success from 
other measures is to be achieved. The caloric value should not exceed 1600 calories, 
and fluids should not be taken at the same rime as food. The patients should be 
reassured that they \vill not become extensively and hopelessly crippled, as may occur 
in rheumatoid artnritb. 

It is the eroericnce of most observers that little benefit is to be antidpated as the 
direct result of removing foci of infection. If, however, these are found they should 
be dealt iritli on their merits. If varicose veins arc present, as is often the case when 
the malady is situated in the knees, treatment directed towards these may result in 
some improvement in tlie joints. 

The drugs chiefly valuable in this condition are those of the analgesic group, such 
as aspirin, phenacetin and codeine. They should not be prescribed os a routine 
and should only be used when pain is severe. Phenylbutazone is very effective in 
certain cases, bat must be prescribed with caution; 200 to 400 mg. dady may reh’eve 
the pain and this dose can be mdixtmncd over long periods with reasonable safety. 
It ran often be reduced to 100 mg. daily, with equal effect. Gold salts arc not indicated 
in this type of arthritis. The intra-articular injection of hydrocortisone, 25 to SO 
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feasible at the outset, electncal stimulation by means of the surging faradic current, 
or hydrotherapy, if available, may be substituted Movement of the affected joint 
should however, as far as possible be dissociated from vvejght*beanng through the 
affected joint m order to allow of repair in the cartilage Where the deep pool or 
the Guthrie Smith slings arc available for tlus purpose they arc helpful 

The question of posture, or " body mechanics ”, is an important and neglected 
aspect in many cases of ostco arthritis For instance, pronated feet may cause strain 
and, later, arthritis, m both knees and lumbar spmc, as may a pendulous abdomen 
Proper postural exercises should be taught, and the patient should continue with 
these until the correct posture is maintained reflexly , 

When, after a penod of rest, the patient begins to put weight on to the affected 
joint again the latter should always be adequately supported For tlus purpose a 
crepe bandage, or hlastoplast, is of great value In some cases speaal appliances, 
sudi as the Howard Marsh splint for the knees, or a back support when the spine is 
affected, may be needed for a penod in order to protect the joint For the feet proper 
arch supports may be necessary, while in cases of severe arthritis of the hip or knee, 
when weight bearing continues to give great pain, some form of walking caliper, 
whereby 3ie weight of the body is * by-passed ” from the ischium down to the 
heel of the shoe by a light metal rod, is mdicated 

In very advanced cases operative procedures may prove necessarj Chief amongst 
these are synovectomy in those cases in which soft tissue proliferation is not respon 
sive to other treatment When m the hip joint a small degree of pamful movement 
IS all that remains possible of achievement, arthrodesis cimer by open operation or 
by means of the Smith Petersen pm is often the best method of treatment Arthro 
plasty m experienced hands is a successful operation but old age is a contraindication, 
because of the considerable length of time necessary for rehabilitation Tavernier s 
operation for section of the obturator nerve, if successful, is pain relieving 

4 HYPERTROPHIC PULMONARY OSTEO ARTHROPATHY (see p 

5 ARTHRITIS DUE TO GOUT (seep 444) 

6 SPONDYLITIS 

Spondylitis la arthritis of the spine Most cases fall into one of three types 
(1) the ankylosing typc—spondyliUs ankylopoietica , (2) rheumatoid arthntis lO 
which the spmc is involved as part of the general disease and (3) osteo arthntis ol 
the spine 


1 ANKTLOSme TYPE OF SPONDYLITIS 
Synonyms —Ankylosmg Spondylitis Spondylitis Ankylopoietica , Atrophic 
type of Spondylitis , Spondylosc Rhizomilique Von Bechterew a Disease , Mane 
Strumpell Disease It is now realised that all these terms apply to the anfcylosiD? 
type of spondylitis or sub varieties of this 

Etiology —The predisposing and cxatuig factors are probably the same 3f 
rheumatoid arthntis In Amcnca where it is known as Rheumatoid Spondyht^^ 
it IS believed to be a variant of that disease The age of onset is similar occurring 
chiefly m the young but males are predominantly affected The disease is sometimes 
fanuhal 

Non specific urethnUa is considered by some authoriUcs to be a cause of ankylos'^S 
spondylitis . 

Pathology —The only true jomte m the spinal column are those wluch pefflut ^ 
movement between the intervertebral atUoilar facets and the costo vertebral joint* 
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This type of arthritis commences as a synovitis of these joints, followed by some 
osteoporosis of the vertebral bodies, and in the majority of established c^es radio- 
logical evidence of an infective process will also be foimd in the sacro-Uiac joints. 
The ligaments surrounding the affected joints subsequently calcify, and those portions 
of the spind column become rigid. When this process is complete the lateral borders 
of the intervertebral discs also calcify, as do the anterior and lateral longitudinal 
ligaments, the whole process resulting in a bamboo-like appearance which is radio- 
logically typical of tiie condition when fully de\ eloped. 

Symptoms. — ^The early symptoms of ankylosing spondylitis are usually of a 
diffuse and insignificant nature, and are therefore generally overlooked un^ they 
become localised in the spine, which may be comparatively late in the disease. The 
principal complaint is often of a diffuse fibrositis which chiefly affects the upper part 
of the body. This syndrome, if it persists, should always arouse a suspicion of 
spondylitis m the case of a young male. In others pain may be referred directly from 
the affected spmal segment, and may simulate that of renal calculus, pleurisy or even 
tabes. Sometimes neuritis or numbness and loss of power in the limbs, or severe 
spasm of the muscles of the back, may be complained of. All these sj^uptoms arc 
usually intensified on forced movement of the spine, and in addition pain is often 
elicited by firmly tapping the spinous processes involved. 

There is also increasing stiffness in the back, and ultimately this may become 
completely rigid (“ poker back ”), generally in a position of kyphosis and slight forward 
flexion of the spine. In untreated cases this position becomes very exaggerated, the 
^in sinks into the chest w all and the patient is unable to stand erect or move. Those 
who are not bedridden move with a characteristic slow, bent, shuffling gait. As the 
costo-vertebrai joints ankylosc, so does the respiratory expansion of the chest diminish. 

Complications.— Those who die with this disease generally do so from respira- 
tory infection, the result of restricted clicst expansion due to ankylosis of the costo- 
>crtebnil joints. The disease, in itself, docs not usually shorten life. 

Diagnosis. — iUl patients, especially >oung and athletic males, who complain of 
vague pains affecting the Hmbs and upper part of the body wluch do not respond 
to treatment, should be suspect. The presence of detectable rigidity of the spine is 
unusual at this stage. If the blood sedimentation rate is high this increases the 
suspicion and should lead to the patient being radiographed. The radiological appear- 
ances at this stage, if present, are loss of definition T* woollincss ") of the sacro-iliac 
joints, osteoporosis of tlie neighbouring bones and lumbar vertebral bodies. Later, 
the sacro-Uiac joints become obUlcratcd, and the intervertebral joints arc hazy and, 
later, may be ankyloscd. The edges of the intervertebral dis^ and the spinal ligaments 
arc caldlicd. The \crtcbnc primarily affected arc usually those of the lumbar and 
low cr cervit^ portions of the spine. Osteophytes are not found. At tliis later stage 
the diagnosis becomes obvious as tlic whole spine is rigid. The hip and shoulder 
joints arc sometimes affected. 

Course and Prognosis. — In cases in which the onset is acute, ankylosis of the 
spine may occur within a few months. The younger the patient more likely U 
this to happen. An assoebted swelling of other joints in the body dc\ clops at some 
period of tlic disease in about 25 per cent, of all cases, while the hips and shoulder 
joints arc liable to be permanently imoKcd in about the same proportion of cases. 
Iritis occurs in a signiheant proportion. 

Treatment.— It should be remembered that spondjhtis of this type is a systemic 
disease and thus needs general treatment, as well as more spcciahsca attention to the 
spine. T ruimcnt is more successful if it can be started at an early stage of the 
disease. The general treatment is similar to lliai adiUed for rheumatoid arthritis: 
rest and a high caloric diet, ricli in vitamins. Any definite fod of infection should 
be cautiously removed and aiucmia counteracted. Uitra*\io!et light is a useful 
general tonic. Gold salts do not appear to be useful in thu condition. Cortisone and 
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corticotroplmi are of considerable value m suppressing the acute exacerbations The 
principles of ueatment and dosage are the same as in rheumatoid arthnta (p IIW; 

In the active stage rest m bed and mobili^tion of the chest by means of breathing 
exercises are essential Fracture boards should be placed under the mattress, to pre- 
vent saggmg, and the patient should be as flat as possible, the pillows bemg removed 
several times daily m order to hyperextend the spine Better still, a plaster cast should 
be made of the back m which the patient can he, thereby maintammg the natural 
curves of the spme Breathing exercises undertaken m this posiuon should aim at 
keeping the chest wall mobile by restricting abdominal breathing Physiotherapy 
13 chiefly of value m the form of radiant heat or infra red rays to the back, m order 
to relax spasm and reUeve pain Gentle massage is useful for the same purpose, 
and, later active movements should be performed under supervision If 
already some defonmty of the spme a plaster shell is essential and the paUent should 
he in this mght and day to relax completely all spasm It should be altered frequently 
so as to take advantage of the gradual postural improvement, and when the patient 
first assumes the upnght position he should be fitted with a light spinal brace W 
relieve the back from all stram Special mobilismg exercises are mdicatcd when the 
disease is less active 

Radiotherapy to the sacro ihac joints and the spinal column is an important 
part of the treatment of these cases Its effect appears to be more than merely 
palliative 

Even with the greatest care it is sometimes impossible to avoid ankylosis of the 
spme But if this does occut it is almost always possible to ensure that it does so m 
the opumum position and thus the patient will ultimately be able to lead a reasonably 
active life m an erect posture 

2 RHEUMATOID ARTHRITIS WITH SECONDARY SPONDYLITIS (seC p HSl) 
3 OSTBO-ARTHRITIC TYPE OF SPONDYLITIS 

Synonyms. — Osteo arthritis of Spine , Hypertrophic Spondylitis , Degenerauve 
Spondylitis, Spondylosis 

Some degree of osteo arihntis of the spine is present in the majority of people 
over 50 years of age , but it is unusual for these changes to cause symptoms 
inadence is rather higher in men than women and it seldom occurs before middle 
life It often follows trauma 

Pathology. — ^Thc changes are not inflammatory m nature and are identical with 
those of osteo arthntis met with elsewhere m the body Bony ankylosis does not 
occur m this Wpe of arthntis, but osteophyte formauon is always seen, together wim 
narrowing and degeneration of the intervertebral spaces The areas most commonly 
mvolved are the cervical and lumbar regions, and m the former protrusion of the 
intervertebral disks may result m spinal cord and nerve root compr^ion. 

Symptoms —When symptoms arc present they may mclude 5ie followmg 

E arns, of which saatica is the most frequent example, increasing stiffness of the 
ack, which, however, never becomes completely ngid Headache and pams m the 
neck, shoulders and arms are common, sometimes m conjunction with areas ot 
parasthesia or amesthesia m the skin Pams arc generally aggravated by movement 
of the spine, as the nerve roots are liable to pressure m or aro^d their exit from ih® 
spmal foramina. Cervical spondylosis may cause paraplegia due to ventral compi’®®t 
sion of the spmal cord, a Brown S^quard syndrome due to lateral compression oi 
the spinal cord and radicular symptoms when nerve roots are involved f 

Diagnosis — ^This should be confirmed radiologically The lesion typical or 
osteo-anhnUs is the osteophyte, while margmal exostosis and shnnkmg of the verte- 
bral margms, with narrowing of the mtervertebral spaces, are seen The sacro 
iliac jomts are generally normal In all cases the possibility of malignant growtW 
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or Paget’s disease in the spine should be borne in mind, as the symptomatology may 
be the same. Myelography may be required to establish the diagnosis in doubtful 
cases. 

Tceatment. — ^This is similar to that of osteo-arthntis elsewhere in the body and 
indudes the correction of body posture and flat feet. The frequent application of 
heat in some form, followed by rest and muscular relaxation, is important. Alassage 
and faradism at a later stage helps the muscular support of the back. Sometimes it 
is necessary to supplement the support of the ba« roech^cally by a plaster cast 
or a brace. Radiotherapy sometimes relieves intractable pain which proves resistant 
to analgesic drugs, such as aspirin, phenacetin, codeine or phenylbutazone. Con- 
servative treatment of cervical spondylosis with neurological complications consists 
of bed rest, physiotherapy and the immobilisation of the head and neck by means 
of a collar-support. Surgical treatment is confined to laminectomy, because the 
offending osteophyde ridge is anterior to the cervical cord and is therefore 
inaccessible. 


7, STILL'S DISEASE 

This disease is believed by most observers to be the juvenile form of rheumatoid 
arthiitis. But although the articular changes are of an inflammatory nature their 
effects are more often confined to the periarticular tissues. Ag^, even in cases of 
long standing, it is not un\isual to find little or no radiological evidence of destruction 
at the actual joint stufaces, 

.Etiology. — The se.\es are affected in about equal proportion, while the age 
incidence resembles that of rheumatic fever. Thus the malady is seldom met with 
before the age of 3 years and the average age at onset is bettveen 6 and 7 years. The 
cause remains unknown, although the factors hdd to be responsible for rheumatoid 
arthritis are usually invoked to account al^ for Still’s disease. These are focal infec- 
tion, metabolic or endocrine disorder, or, in some cases, unsuspected and attenuated 
infection with the tubercle badllus. In the majority of cases it is very difficult to 
assign any one cause. It is certain, howev'er, that once the disease has commenced 
a cold damp environment exacerbates it considerably. 

Symptoms. — If a careful enquiry of the history of the patient’s illness be made 
it is often found that a considerable period of prodromal ill health preceded the 
onset of the joint symptoms. 

The onset of the joint condition is not infrequently rapid, with pyrexia and pain 
and spelling of sevet^ joints. This often leads to an initial diagnosis of rheumatic 
fever, but it is soon found that sodium salicylate has no benefidal effect and that the 
joint swellings, far from being transient, increase in number and intensity. When 
the onset is gradual there is little pyrexia but a slowly progressive degree of swelling 
and limitation in movement of the knees, wrists, elbo\TS, fingers and ankles — usually 
in that order. Later, the cervical spine and also the hips may become affected and 
the patient becomes completely crippled. The foregoing joints are usually attacked 
sytxmittricaiiy, and thrii appearance is characteristic m that the periardeuW swelling 
renders the joint fusiform in shape. The skin over this swelling is rather stretched 
and often sUghtly bluish. The muscles adjacent to the affected joints waste, which 
further exaggerates the fusiform appearance. In the case of the wrists, ankles and 
elbows the bony contours are often completely obscured. The affected joints are 
senerally tender on pressure, but usually are not painful except on movement. This 
leads to further toluntary limitation of movement and so intensifies the muscle 
wasting already present. 

In many cases of this disease the joint swelling and muscular wasting are accom- 
panied by a Ijmphatic reaction w hich shows as enlarcement of the superfiaal IjTnphatic 
glands, especially those around the elbows and in toe ajdllx. In about Iialf the cases 
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.een there U also 

mt"is Bencrally a sccoudary ani^a, and ^ite ota ^a.ch« of ^ 
pipientauon on the skin, When the d.?aa^ « tfoTe 

the knees and elbows. ... a _ far t^i* advanced decree of 

ostelpto^ft^SrocK-TLtt^o ' 0 =^ ^rno actual joint changes, and 

”“ 7 henXrcsX-Tart the joints are concerned, is a fibr^^ S'Setp”^' 
fibrosis of the joint capsule, tshich is suffiaenUy complete to resist 

““'S'^rsMteftlirai post-mortem eaamlnation diffuse Sd 

adhesive mediastinitis are often discovered, although unsuspected during 
e^dcnce of valvular dUease of the heart has occaionsl y „a 3 the 

Prognosi 8 .-Until recently there was mnslderab e d“u>>t iw to wM 
nidmatf fate of thcsc oaticnts. Some authonuts held that they recover , 

SS explained ‘Sie ra’kty of the affection in “dult out-padent depa^ 
asSming W the patients either died or became rapidly 5 “ age 

childretfs departments. In one senes the mortality in ^occurred 

was shout 25 per cent, (due to mtercurrent infections); “")P''*' ''“J',7„„rested, 
hi a small proportion ; while m the majonty, the disease remamed ?PP“^“y intervals 
often for several years at a tune, only to resume its ravages at increasing 
until the patients were entirely crippled and bedndden. .Ws should 

Treatment.-When the prMcnee of an tnfccuye focus is should 

be dealt with at an early stage of the diseaM. In J1 cases the chdd s resism 
be built up by all available means. A nourishing Aet. an open-air life and a my^ ^ 
climate ate indicated. In addition, ood-hver oil and malt, jynip of iodide 01 ^^ 
and courses of an arsenic-containing tonic are important. Salicylates nave 
no beneficial effect. Non-specific protein therapy 13 often recommended, u 
drastic and temporary a measure to employ except m the later stagra. ^o 
have occasionaUy been repotted from small doses of gold salts xdmmiaKre ^ 
muscularly in short eoutses. But in some cases these salts provoke uma 
reactions, and so should be used very camiously. No case should recewe 
dose than 0 05 g. and s total course of 0-5 g. should rarely be exceeded. 
jections should be given at fortnightly mtetvals, and the onset of “ ^powe 

stomatitis, diairhwa and dermatius should be especially looked for. 1 ne > 
to cortisone and coiticotrophin is the same as in adult rheumatoid Ijjctcd 

initial response is generally excellent, but aa treatment may have to oe p» 
the likelihood of toxic effects is thereby inerted. . thin plasW*’ 

All swollen joints should be bandaged and lightly splinted, or “rj ^ccuf* 

of Paris casts, to avoid the contraction deformities which otherwise jhein- 

The child should always sleep in these, and soon becomes accustomeU i 
They should be removed daily, however, for a short period, dunng whicn ^ 
must be given active assisted movement, to prevent fixation. Dry heat daily 

heat or infra-red ray lamp is coroforuble and renders the performance 0 / “ ^cula^ 
artive movements easier. These movements are also essential to remedy tne lu 
atrophy present. Massage is gen^y unneressaty in these cases. . contrac- 

In the very late stages, when the patient is bedridden owing to extensive 
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.ecu there U also 

'" 'ThOT”is generally a secondary aniemia. and quite often patches 
n JenSion®on the skin. When the disease is established, *= ? tats "« 

L®d clammy, and there is an mcrease in •'>'=. with, 

affected. In long-standing cases normal growth is wnsiderably . . . j»velops- 
In the late sta^ges the type of deformity Men in flexion’^ef 

There is flexion of the fingers and ulnar deviation of the hands, ana also 

'"'StagfS^ietnrc is chiefly remarkable for "he advan-d degree of .he 

osteoporosis 4ich oiiurs. There are often little or no actual joint changes, 

“ThtnXLX'siTar M the joints are concerned, is a fibrous aaky^ “/r 
fibrosis of the joint capsule, which is suffiaenUy complete to resist all attemp 
movement of the joint. . . urihesions and 

It is suted that at post-mortem exammanon diffuse Ufe, and 

adhesive mediastinitis are often discovered, although unsuspected dunng 
evidence of valvular disease of the heart has occ^ional y b«n reported. 

Proenosis.— Until recently there was considerab e doubt as to what 
ultimate fate of these patients. Some authonties held that they recovered, « 
SK expSned the raW.of die sflccdon in 

assuming that the patients cither died or became rapidly ^®^ridden after J 
children’s departments. In one senes the mortality m under 5 j 

was about 25 per cent, (due to mtercurrent mfe^ons); arrested, 

in a small proportion ; while m the majonty. the disease remamed apparenuy 
often for several years at a lime, only to resume its ravages at increasing 
until the patients were entirely crippled and bedridden. , this should 

Treatment.— When the presence of an infective focus is should 

be dealt with at an early sugc of the disease. In all cases the child s gunny 

be built up by all available means. A nounshing diet, an open-air life and a uy , 
climate are indicated. In addition, cod-Uver oil and malt, symp of lodioe 
and courses of an arsenic-containing tonic are important. Salicylates Mvi. ^ 
no beneficial effect. Non-specific protein therapy is often recommended, o 
drastic and temporary a measure to employ except m the later stages. . jntra- 

havc occasionally been reported from small doses of gold salts favourable 

muscularly in short courses. But m some cases these salts provo*^® larger 

reactions, and so should be used very cautiously. No case should revive <7^^ 
dose than 0 05 g. and a total course of 0-5 g. should rarely be exMeded. .^03, 
jections should be given at fortnightly intervals, and the onset ot ^ponsc 

stomatitis, diarrhoia and dermatitis should be cspcaally looked for. ine 
to cortisone and corlicotrophin is the same as m adult rheurnatoid 
initial response is generally excellent, but as treatment may have to be p 
the likelihood of toxic effects is thereby increased. . . . -lastef 

All swollen joints should be bandaged and lightly splinted, or occur- 

of Paris casts, to avoid the contraction deformities which otherwise mcvitao y 
The child should always sleep in these, and soon becomes aewstomed 
They should be removed daily, however, for a short period, during wmen 
must be given active assisted movement, to prevent fixation. Dry heat from 
heat or infra-red ray lamp is cornfortoblc and renders the performance y* uscul^^ 
active mo\ ements easier. These movements arc also csscnUal to remedy tnc 
atrophy present. Massage is generally unnecessary in these cases. . - . contrac- 

In the very late stages, when the patient is bedridden owing to cxtensi>c 
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A further group of cases would appear to be of metabolic ongm, t e. allied to 
gout or to a special sensitivity to certam types of food It may sometimes be the out- 
ward mamf^tation of mental anxiety or tension and m Amenca the term “ psycho- 
genic rheumatism ” is much employed 

Fmally, a certam proportion of cases of fibrositis can be traced to chrome strain, 
often secondary to faulty posture A common example of this will be found m 
those cases m which the fascia lata is tender and pamfiil m conjunenoa with a flattened 
plantar arch Such patients are usually cured when the distnbution of the body 
\\ eight is readjusted by raismg the inner edges of the shoes Some cases of low back- 
ache seem i^o to be attnbutable to the same cause 

Morbid Anatomy, — ^This was mvestigated onginally by Stockman, who beheved 
that the results of mjury to fibrous tissue, whether bactenal or traumatic, had the 
effect of produemg m the acute stage an exudate and inflammatory cedema. As 
the condition becomes dironic there is said to be a production of dense connective 
tissue m nodules or strands, which differ from norma fibrous tissue m having more 
fibroblasts In 1944 Copeman and Adcennan produced evidence, based upon biopsy, 
that certam cases of fibrositis are caused by a non-inflammatory mdema of fat lobules 
which are mvested with a non distensible fibrous fascia. This mcrease m tension 
appears to be the cause of the pain. In later stages the lobule may actually bermate 
through a weak spot in its fasc^ covermg, producing a tense palpable nodule. 

F A. Elhott has suggested that m some myalgias, and also m some cases of “ fibro- 
sitia ”, local areas of tenderness or “ nodules ” may be the result of muscle spasm, 
centrally induced through umtated nerve roots 

Symptoms —The pam complamed of m fibrositis is cot always at the real seat 
of the lesion but may be referred from other areas and therefore care^ location of 
the actual seat of the inflammation is essential. Again, the symptoms vary according 
to the area of the body affected As examples, the predominant effect of mvolvement 
of the muscles of the neck is often headache , of those of the limbs, numbness and 
tingling , and of the fibrous tissue surroundisg joints, stiffness and pain on moving 
these, often wrongly attnbuted to true arthntis 

PamucuUus is met with most typically m the early stages of ” menopausal arth 
ntis ” m which tender pads of thickened adipose tissue are found over the mtemai 
aspects of the knees, the back of the neck, the extensor surfaces of the arms, the outer 
aspects of the thighs and elsewhere. It occurs most frequently m stout people, and 
Dercum s disease or adiposis dolorosa is an extreme degree of this process In some 
cases this syndrome appears to be associated with moderate hypothyroidism ” Nod- 
ules ”, which are not tender, are often felt in these and other patients 

Lumbago is perhaps the roost oommon manifestation of fibrositis Its onset may 
often be veiy acute It should be distinguished from aitimtis, or canes 

of the spine, sacro iliac disease, pennephne abscess and renal disease, all of which 
may simulate it. Sciatica is in a majonty of cases probably due to a central lesion 
of one of the lumbar nerves , often a prolapsed intervertebral disk, neoplasm or 
inflammatory lesion (see p 1581) It must not be forgotten, however, that an appreci- 
able number of cases remain m which the lesion la due to fibrositis Plcurodym^ 
13 a rheumatic mfiammation of the mtercostal muscles which gives nse to severe pain 
when the affected muscles arc brought into action as on cougmng or deep breatl^g 
Usually local tenderness can be enated on palpation, but careful examination la 
needed to exclude such sources of pam as pleunsy cardiac intercostal neuralgia 

or prolapse of a thoraac intenertebral disk. These muscles are affected m 
epidemic myalm (Bornholm disease) The extensor region of the thighs, when th^ 
are the seat of rheumatic lesions give the dinical appearance of sciauca, and this 
possibility should always be considered before making a diagnosis, , 

Brachial neuntu — Brachial ncunus m its stnet sense is usually an lU-foundeo 
dugnosis, though acute infective radiculitis is a genume entity The commonest 
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cause of severe bilateral brachial neuritis is a cervical intervertebral disk l^ion; 
unilateral brachial neuritis is frequently due to supraspinatus tendinitis, which is 
often the cause of inflammation of tire subacromial bursa through which this tendon 
passes. Another group of causes of brachial ** neuralgia ” are the cervico-brachial 
syndromes which mclude the compression of vessels or nerves at the thoracic outlet 
by a cervical rib or an abnormally placed clavicle, or a spastic scalene muscle (acro- 
paresthesia). These are all dependent upon a mechanical factor of some sort {see 
pp. 1577, 1579). “ Tennis elbow” is the term applied to the painful fibrositis affect- 
ing the origin of the extensor tendons of the forearm from the external condyle of the 
humerus. 

Bursitis may occur in any of the large bursa. The most commonly affected is 
the subacromial bursa, referred to above. The chief clinical manifestations of 
“ deltoid bursitis ” are great pain on actively abducting the affected arm to an angle 
of 90® with the body. Above this point abduction can generally be completed with- 
out pain; the pain returning, however, at the same point when the arm is again 
lowered. Passive movement through this range is not painful. Pain of this type 
encourages the sufferer to immobilise the affected arm, and this allows the inflamma- 
tion to spread to the joint capsule, which contracts and ultimately limits, or even 
entirely prevents, movement in the joint. This “ frozen shoulder ” syndrome is not 
an infrequent late complication of cardiac infarction. The patient is often unaware of 
the full degree of limitation of the movement which has occurred in such cases, as 
a considerable degree of movement is possible by virtue of the mobility of the scapula. 
This condition is the severest type of peri-arthritis, and the apparent ankylosis of 
the joint must be differentiated from a true arthritis by means of radiography, as peri- 
arthritis of this type may be cured by the employment of diathermy with active 
assisted movements and remedial exercises, or, if the diagnosis is clear and these 
means fall, by manipulation under anxsthesia. The burss next most commonly 
affected are those over the olecranon process, around the knee joint, over the is^um 
and over the great trochanter. Inflammation of any of these should be differentiated 
from a true arthritis of the neighbouring joint. Another form of peri-arthritis depends 
on inflammation of the tendon sheaths of muscles surrounding joints. This may 
occur as part of a chronic rheumatic process onassociated with trauma or gout. Its 
association with gonorrhccal and dysenteric infections has been mentioned. The 
flexor tendons of the wrists and knees are the most commonly atta^ed. Pain, swelling 
or crepitus results and sometimes synovial effusion. Occasionally the extensor tendon 
of tlie thumb alone becomes pain^l and thickened, resulting in a loss of abduction 
awd tawdessieas and tideken^ng. TVds is itferied Vo as sVenosing Vendovagiidtis 

(De Quervain’s disease), and is bnlDantly amenable to operative treatment. 

The palmar fascia is sometimes the site of a chronic fibrositic process, and the 
resulting ^ickening and Mntracture is known as Dupuytrer^s contracture. This is 
seldom painful, but can give rise to considerable disablement of a somewhat intract- 
able nature. The condition, which is much commoner in males than in females, is 
often found to be familial. A somewhat similar condition, which, however, does not 
cause so much contracture, is known os ** painful heel In some cases a small spur 
of bone is found radiographically at the insertion of the plantar fascia into the os calcis, 
^ough spura may also be found in subjects who are free from the condition. But 
in the majority of cases, no cause for the pain can be found. 

Tbc^ subjects of fibrositis are usually found to have some degree of defective sUn 
circulation, as ev idenced by abnormal sensitivity to cold weather or to local draughts, 
spontaneous bruising, or the fact tliat they perspire in the hottest weather only with 
uilficulty. Attacks of fibrositis occur in many people without apparent detriment 
to their general health. 

'rhe group of cases which appear to be allied to gout or to a special sensitivity to 
certain types of food may be suspected by the excellent general health, even during 



iz 

being “ unaEle to “ history of familial gout or 

fibrosius tends to affect the lower lu^b^ and^nlh^’ ^ 

pauents, m addition, often exhibit the slmotom 5 lower parts of the body Su( 
hepatismo This is shown pnnap^yW momn >>y the French : 

a tendency to mcompletc bowel emntnnn Z!l! : I ^ headache, furred tongue at 
often, MO, there is slight tendemSSpSon J tl offtn'-vo »tooi 

Prognosis-Provided sufficient care fafflS 
as internal remedies is remembered, the niitl,w and the value of external as 'At 
m the of old patients, for the senile form nf ^ exception, however, ^ 

to all the usual remedies ^ hbrositis is sometimes mtractabl 

Treatment— When symptoms do not call fnr „ 
turn is m in\ estimate the astiology In the im.nrfw treatment, the first mdics 
believed to be allied to gout or due to a soeoal ^ cases in w^ch the malady i 
appropnate treatment should be adopted ^ sensitivity to certam types of fooc 
At the outset, a mercunal purgative surh ne i , ^ 
mom.ng by a saline, should be prSinbcd * S. a'T"' ^ *“ followed ”? 

Ihc internal admmistration of anakesic dn rest in bed is desimbli 

acetylsalicylatc (gr 5 to 15) are in the majontv Aspirin and calciim 

purpose Wncrcssaiy, potassium iodide (or 2 to 51m k ‘4 efficient for thi 
(gr S to 10) or caffeine (gr 5) at 4-hourly uiki^oU^ as may phenacetu 

pnenacctm is codeine phosphate (gr 4) or Dovpr'o ^ '^®eful addition to aspmn anc 
Wazone (200 to 600 mg *^daay/? ^ to 15) ^Phenjl 

either as a rubefaaent or as a counter imtant i ointment designed tc 

cases a hot Imseed or kaolin pouluce will often prescribed In acuU 

every few hours, as may a hot^oih wrung out considerable relief if apphw! 
water Passage J3 undesirable in the acutfstaee ordinary mustard m 

from a short course of colonic lavage nvicc a week fZ benefit will result 

When It 13 desired to immohili^? *1,1 J'eek for 2 to 3 weeks 
lumbago, the most cffecUve meth^ « bTme“ acute stage ol 

which should be made to erS^ the Sid\neTt,®^rt" Pejorated IcUado^l piSter, 
wide strapping is a good substitute ^ 

the patient is able to get up, the application of condiuon is less acute and 

regions IS indicated Thc^fonncr^Sirbe to the affected 

often succeeding >vhcn the bag \ or a moat form, the one 



hot water botUc or a bag of salt or sSVhiS^h^ “Ppbed to the 

«hcn .he enndmon :a decp-scu.ed, duthenny” ^/"e b“' fn^^^SS t' 

(.\nt.phl05.sunc),'lmd‘pS a? SpfcoM o?hot°na^dH ‘““‘■n poultice 

bath, to which 4 lb of Epsom salts (or commorP^ ordinary 

be t^cn as hot as possible, and. mntrare ^ It should 

not wA in It " but should get out aftc^nlv in belief, the patient should 

rubbed down, after which some analgesic oiMm j^^^crsion and be bnsUy 

the affcacd areas, and he should be wrapped ??1 m 

hour* After this, deep massage shouIifC^rrl ^dput to bed for several 

this mav be painful at first. ^ “ ordered for the af^cted areas, although 

IJyurbllurapy and counter irritatuin Uh>^ »»,- 

bjdrotbcrapy, spray -Iqu-?® P^^C"t is near a spa or an insutu- 
followed by •‘contract 
water directed on to the painful areas under pressure 


lly 


..j ».uumcT trrttaiuin I 

uon cfimpixd for h>drotbcr3pr. soiav Vl™.* ® sp 

douching’ fa1 ‘”''tehotanJcofdwaterirM«'«^^!ff^t®'^ followed by “ contnut 
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rom a hose-pipe), is probably the best follow-up treatment; it stimulates the skin 
ind musclts to resume their normal functions 
' In certain cases, particularly when the complaint is that of lumbago, counter- 
^ rritation by means of a cautery may be of great value. A small blister should result 
* rom each application, and the whole area may then be covered over wth a gauze 
'dressing. Another method is to produce blisters by means of “ blistering flmd ”, 
*“ar canthafidm plasters, but these are not of such value as the actual cautery. Dry- 
cupping is a somewhat obsolete method of treatment, but is occasionally effective ; 
'03 IS full exposure to a Kromayer mercury vapour lamp 

‘ In the chrome stage massage is essential if an attack is to be termmated m the 
'mmimum time and also if recurrence is to be avoided. To be effective, the indurated 
areas (nodules) should be carefully sought for m the muscles, and at these pomts 
5 the massage should be deep It will be found that folloiving deep kneading with 
?the fingef-tips or thumbs, after an initial penod dunng which the nodules may be 
increasmgly painful, they will gradually become insensible to palpation and ultimately 
disappear* This process ivill be considerably facilitated if it be preceded on each 
occasion by 20 to 30 imnutes* application of heat m one of the forms mentioned above. 

. In certain cases a “ nodule ” wiU prove to be too painful for deep massage treat- 

> ment, which nviU then induce protective spasm in the surrounding muscles, and so 
' render further “ kneadmg ” impossible. In such cases a dose of aspirin or some 
; otlier analgesic may usefully be admimstered before beginmng the treatment. When 

one or more discrete tngger-pomts or nodules can be localised and when the pain 
% viffixxiA Ctom. these sites, the efCectoC tniecun^ a few rcuUOLtttes of a. local anasstheUc, 
such as procaine hydrochloride (J per cent m saline) or ” A B A ” compound, with 
saline, under pressure is sometimes dramatic When there is diffused pain and 

> tenderness, this method of treatment is not of much use, and unless the injection is 
; made tvith great accuracy into the nodule the trouble may even be exacerbated. 

There is no doubt, however, that to achieve a quick result, even if it does not prove 
to be permanent, this is the method of choice 

Diet ond after-care — If obesity be present, this should be treated (see p 450). 
In cases m which a gouty ongin is suspected, this should be corrected (see 
p. 448). 

After nn attack of fibrositis, it is important that the patient should be taught to 
contract the affected muscles daily by means of appropnatc exercises. He should 
abo make a point of obtaimng some regular exercise in the open air, even at the cost 
of rising somewhat earber in order to walk part of the way to the office. The obese 
subject must not be allowed to regain bis lost weight once die attadw recedes, and 
occupations or hobbies known to preapitate the attacks must be avoided. 


MYOSITIS OR INFLAMMATION OF THE VOLUNTARY 
MUSCLES 

Thrtfc forms occur — (1) the suppurative type, (2) the non-suppurati\c type and 
(3) myosius ossificans progressiva 

1 Suppurative Myositis — In this condition tlicrc is a primary inflammation 
of the affected muscles associated wnlh the local signs of inflammauon and the general 
sjinpioius of a septic infection. Abscesses form in the affected muscles, which may 
require incision, and m the pus obtained pyogenic organisms, such as staphylococci, 
or less commonly sircptococa, arc usually found 

2, No^^Sui PLRATi^'E Mtosms-— It must be remembered that tlie >oIuntaxy 
muscles arc affected m the course of several diseases Thus, dcgcncrauon of the 
Btnpcd muscle, known as Zenker’s degeneration, may occur m any acute infccijon 
of long duration , it was first observeti in typhoid fever. In scurvy, intra-muscular 
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hxmorrhages are common, and these may be followed by a chronic inflamiMtion, 
which usually resolves ; but in a few sudi cases suppuration occurs. Trichiniasis is 
accompanied by myositis, set up by the encapsulated larvae of the Trkhinella spiralis 
deposited in the voluntary muscles. 

DermoJomyosiiis, see p. 936. 

3. Mvositis Ossificans Prochessiva.— T hw is a progressive inflammatory affec- 
tion of the locomotor system of unknown origin, characterised by the deposition of 
bony substance in the fascix, muscles, aponeuroses, tendons, ligaments and bones, 
with resulting ankylosis of the affected arricuUtions, The disease is rare. It usually 
commences in early life, and is commoner in males. Three stages occur in the 
muscle changes. In the first stage, swelUng and infiltration of the affected muscle 
with embryonic connective tissue occurs. In the second stage, the embryonic con- 
nective tissue becomes organised and forms ordinary connective tissue, which retracts 
to a hard fibrous mass. In the third stage, calcification of the fibrous mass occurs and 
this becomes replaced by bone. 

The muscles of the back and nedc are usually the first to be involved. The verte- 
bral ligaments become ossified and the irregular bony swelling produced causes de- 
formity and fixation of the spine. The upper and lower limb are later involved, the 
muscles contracting and causing fixation ot the joints. Finally, the muscles of mastica- 
tion arc affected and this prevents movement of the lower jaw. The patient becomes 
helpless and bedridden, and usually dies from some intercuxrent infection, such as 
pneumonia, or pYxinia resulting from bed-sores. The disease is always progressive, 
but is usually of long duration, and there may be a cessation m its progress for several 
years. Ko specific treatment la known. 


W. S. C. COPEMAN. 



SECTION XYI 


DISEASES OF THE SKELETON 

Diseases of the skeleton -vrill be considered under three headings, according to whether 
bone, cartilage or bone marrow is primarily affected. 


DISEASES OF BONE 

HYPERTROPHIC OSTEO-ARTHROPATHY 

Synonyms. — Hypertrophic Pulmonary Osteo-arthropathy ; Secondary Hyper- 
trophic Osteo-arthropathy *, Marie’s Disease; Bambetger-Marie's Disease ; Acropachy. 
Simple clubbing is sometimes referred to as Hippocratic Fingers. 

Deffnition. — A symmetrical enlargement of the bones of the hands and feet, and 
of the distal ends of the long bones, accompanied by clubbing of the fingers and 
toes, and sometimes by joint swellings, occurring in association with certain chronic 
diseases, especially of the chest and abdomen. Clearly, simple clubbing of the fingers, 
which is a common phenomenon, erists in countless patients without advancing 
further to produce hypertrophic osteo-arthropathy, which is rare. 

Etiology. — ^The disease is eight times more common in males than females. It 
may occur at all aces, including childhood. The most striking examples are seen 
from 30 to 50. The primary leases in the course of which hypertrophic osteo- 
arthroM^y may develop are : 

1. Diseases of the lungs, such as abscess of the lung, empyema, bronchiectasis, 
carcinoma of the lung and mediastinum, or endothelioma of the pleura. The 
condifion is rarely seen in cases of pulmonary tuberculosis, or non-tuberculous 
fibroid lung. 

2. Congenital heart disease, and infective endocarditis. Here there is clubbing 
of the fingers but the bones are not affected. 

3. Diseases such as dysentery, idiopathic steatorrheea, subphrenic abscess, pyelo- 
nephritis, poljcythxnua rubra vera and hypertrophic drrhosis of the liver. 

4. In 10 to 15 per cent, of cases the most minute search may fail to reveal a primary 
cause for the disease. Such cases may be familial. 

5. Pressure on the brachial ple.xus by a subclavian aneurysm has been known to 
cause the disease, which is then unilater^ and confined to the upper limb concerned. 

Pathology. — The bones most frequently affected arc the metacarpal bones and 
the first t\\ o rows of phalanges. There are no bony changes in the ter minal phalanges, 
the soft tissues and nails alone being involved. The radius and ulna may be affected, 
and more rarely the lower ends of the humerus and femur, the scapula, patella, iliac 
crests, nose and malar emin ences. Radiographic examination shows a thin layer 
of newly formed bone beneath the periosteum which is raised unevenly, so that 
ite outlmc appears serrated and the deposits beneath it arc unevenly calcified 
giving a lacc-work effect. 

Symptoms. — ^Thc onset is usually gradual, with little pain, though stiffness and 
clumsiness of movements occur. Someumes marked clubbing of the hngers develops 
in a few weeks; but usually several months or more elapse before the condition is 
cliaractcrisuc. There is a remarkable S}‘mmctry in the pathological changes. The 
ends of the fingers and toes may be ejanosed. The nails arc large, broad and curv'cd 
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both longitudinally and transversely — the so called parrot beak or drumstick They 
show longitudinal striation and are bntUe and easily split. The root of the nail is 
raised above its bed, and if pressure is applied at the root a distinct space between 
them can be made out. The hands and feet become greatly enlarged, owing to the 
bony changes and thickening of the soft parts The forearms and legs are thickened 
The pelvis, sternum, nbs and clavicles may be thickened, and the vertebra may 
show changes resulting in kyphosis Swelling of the joints occurs m about a third 
of all the reported cases and in practically every one of those m which the process 
13 of long standmg The joints mvolved are those m the neighbourhood of the bones 
affected, particularly the knees, ankles and wnsts The lesions are not confined to 
the synovial membranes and penarticular tissues but may progress to erosion of the 
artioilar surfaces Acute painful swelling of the joints occurs especially in cases 
of endothelioma of the pleura 

Diagnosis, — The disease is recognised by the presence of the characteristic 
changes m the extremities, and by the presence of signs of one of the primary diseases 
already mentioned 

Acromegaly is to be distinguished by the spade like hand, the spatulate fingers, 
enlarged knuckles and the characteristic facial appearance The kyphosis is more 
often cervico dorsal, whereas m hypertrophic pulmonary osteo arthropathy it is more 
often dorso lumbar 

Oitettis deformant shows irregular enlargement of the bones but there is a good 
deal of bowmg, the hands are normal and the radiographic appearances ar® 
pathognomonic. 

Rheumatoid artkntu is distinguished by the involvement of the joints of the 
fingers, the absence of dubbing and the changes shown by radiographic 
czanumtion 

Prognosis — ^Vherc successful treatment of the primary disease is possible, simple 
clubbing of the fingers may disappear entirely This commonly occurs m empyema 
and subphremc abscess In a sunilar way regressions can occur both m the soft 
tissues and m the periosteal changes m hypertrophic osteo arthropathy Id so®* 
cases, however, cure or arrest of the primary lesion may have no effect on the osteo- 
arthropathy Many cases progress unchecked until they show extreme changes m 
the skin, nails, soft tissues, bones and joints A considerable degree of anl^^sis of 
the knees sometimes occurs ^ 

Treatment— This should be directed towards the cure or improvement of the 
primary disease Other treatment is symptomauc. Care should be taken to avoid 
ankylosis of the knees at an awkward aogle 


OSTEITIS DEFORMANS 

Synonym, — Faget s Disease of Bone 

Defimlion— A chronic and somewhat rare disorder causmg enlareement and 
deformity of many bones It is not a generalised of the skeleton. The bones 

are affected m the following order of frequency pelvis, spine femur, ubia, sluU, 
fibula, clavicle, humerus, rihus and nb In a few the is confined to 

one bone or to part of one bone tibia, femur, clavicle, a vertebra, the ibum or half 
the pelvis. 

Etiology — This is unknovm The disease 13 soraeUmes familiaL It rarely 
begins before the age of -H) and the commonest age of onset u 55 The sexes arc 
aficctcd m the proportion of 3 men to 2 women. Osteitis deformans is not inflam 
nuiory in ongin It seems likely that it is a disorder of mmcral metabolism 
IS not an xtiological factor No alteration m the parathyroid glands nor in anj other 
endocrine gland has been demonstrated Both histological and chemi<^ inv cstigatioc* 
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liave proved beyond doubt that generalised osteitis fibrosa (hyperparathyroidism) is 
unrelated to osteitis deformans. 

Pathology. — ^There is a great alteration m the architecture of the bones affected. 
They become enlarged, irregularly thickened and sometimes bowed. The skull is 
very thick, the sutures and foramina being narrowed in consequence. The cortet 
of the long bones ceases to be pure ivory bone but looks coarse and spongy with red 
streaks and dots. Histologically there is continuous excessive resorption of bone 
assodated with an increased new bone formation that more than compensates for the 
bone lost. The excessive erosion disturbs the skeletal architecture, the compact bone 
being replaced by irregxilar angular trabeculic, which also form the cancellous bone. 
There is still an attempt at structural adaptation to stresses, but this is very imperfecdy 
achieved because the material is not used to the best mechanical advantage. 

Bioche7mstry . — ^The serum calcium and plasma phosphorus are normal. The 
plasma phosphatase is constantly high, as in many other diseases of bone. In more 
than 80 per cent, of cases the'caldum output in the urine is increased and sometimes 
reaches four or five times the normal figure. There seems to be a complete absence 
of correlation between the length of history, the density of bone shadows in radio- 
graphs and the caldum output- A case showing increased density of bone trabeculjE 
throughout pelvis, lumbar spine and femora is just as likely to reveal a high output 
of caldum in the urine as a low output. 

Symptoms.— The disease may remain symptomless for 10 years or more. It 
is very slow in progress and rardy influences the general health, giving rise in most 
cases to few symptoms other than those which are due to changes m the shape of the 
bones. In 80 per cent of cases there is pain, and the patient usually recognises Its 
origin in the bones. It varies widely in severity from a dull ache to a severe shooting 
or stabbing like a knife. The back and lower limbs are the parts usually affected 
but heada^e is fauly common. When the skull is involved the patient may have to 
take a Lirger size in hats. The enlargement in the drcumference of the head leads 
to the forehead being prominent and the face s mall in proportion. In the later 
stages the head is held forward and the back is so bent that the arms appear too 
long and an ape-like attitude results. There may be considerable reduction in total 
height. The lower limbs espedaliy are bowed, the knees being widely separated and 
held slightly flexed. The bones are eolaiged, and bowing usudly takes place in such 
a manner as to accentuate the normal curve of the bone. The enlargement is particu- 
larly noticeable in the case of the tibia. The changes in the vertebne may cause 
encroachment on the spinal canal, resulting in compression paraple^a. Bony com- 
pression of the optic nerve may lead to opbe atrophy, and of the oculo-motor nerves 
to diplopia. Otosclerotic deafoess is co mm on in advanced cases. Spontaneous 
fracture is rare, but when it takes place there is no delay in union. Osteogenic sarcoma 
may occur, but is much less common than Paget thought and is not seen until the 
changes in the bones have been present for 10 years or more. Osteo-arthritis of the 
hip, knee, ankle or spine is an occasional complication. Arterial degeneration, some- 
times with hypertension, is found in most cases over the age of SO. It is possible that 
tlic excess of phosphoric esterase in the blood accelerates and intensifies the deposition 
of calcium salts in degenerate vessels. Retinal arteriosclerosis is a frequent finding, 
and it may be associated both with re tin.it hamiorrhages and extensive choroidal 
changes. 

Radiographic appearances.— 'Yht altered bone appears in radiographs in two forms, 
which may be called the spongy and the amorphous, the former being the more com- 
mon. The two tjpes arc often found in the same patient. The spongy fonn consists 
of coarse irregular strkc, arranged either as parallel trabecula: or running in the direc- 
tion of normal lamcllxc of cancellous bone. The amorphous form is a generalised 
deposit, produciDg an opaque finely granular appearance. The diameter of the bone 
is increased, sometimes to a marked degree, and m the medullary cavity the trabccuUc 
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are accentuated and too widely separated, giving a streaky appearance The corticalis 
IS partly or entirely replaced by bone similar to that seen in the medullary cavity, 
and in an extreme case the impression is that the whole bone consists of cancellous 
tissue highly magnified Irregular <^t like areas are sometimes observed Widening 
and bov^g of b^ones are important points in the radiological diagnosis The vault 
of the skuU is thickened, and the differentiation between the inner and outer tables 
13 lost Small islands of dense bone are evident alongside pale cyst-like areas A 
large clean cut area, osteoporosis arcumsenpta, may sometimes be noted In those 
cases m which part of one bone is affected there is a definite Ime of demarcation 
where the abnormal ends and the normal begins Thus there may be defimte changes 
in the upper two thirds of the tibia, while the lower third is normal The average 
rate of progress of such a lesion is about 1 cm m 2 years Radiographs reveal the 
shadows of artenal calcification m more than 40 per cent of cases Such calafied 
artenes are best seen m the lower bmbs There is no evidence of a higher incidence 
of renal or vesic^ calculus in osteitis deformans than m the normal 

Diagnosis — ^When advanced, the condition is unmistakable In the early stages 
muscular rheumatism or osteo-arthnus may be wrongly diagnosed Pulmonary 
osteo arthropathy is distinguished by the clubbed fingers In radiographs the amor 
phous type of osceitrs deformans is sometimes mistaken for secondary carcinomatosis 
of the osteoplastic type The difference is distinct and important, namely, that m 
carcinomatosis the bones arc neither enlarged nor bowed Syphilis of bones is now 
very rare, but when only one or two bones are mv olved m a supposed case of Paget s 
disease the Wassermann reaction should be performed 

Prognosis — Because the disease is uncommon there is a tendency to regard its 
effects as dreadful To announce the diagnosis as though it were a profound mystery 
may alarm both patient and relatives unnecessarily Paget s disease is slowly pro 
gressive but does not usually shorten life Thus, one patient though much deformedt 
continued to drive a crane in a dockyard IS years after the oiwet of the disease 
Another was quite happy to have somebody hold him on a rock while he fished a 
stream, long after he was unable to walk unaided Death usually results from the 
effects of arteriosclerosis or intercurrcnt infection, and only rarely from compression 
par^legia or sarcoma of bone 

Treatment —No known treatment alters the course of osteitis deformans m the 
slightest degree Since the bones at one stage arc suffiaentJy decalcified to bend 
methods have been used which aim at increasing the calcium intake The patient 
js given a high calaum diet, that is a diet containing 3 pints of milk or milk products 
daily, together with butter, cheese and eggs If milk is not tolerated m these quanU 
tics, calaum casemate or calaum lactate (10 g a day) may be presenbed Vitarom D 
may be comcmently given m the form of tab calafcrol (3000 units) one or D'O 
daily The claim that prolonged exposure to general ultra violet irradiation has 
resulted m increased density of the shadows of bones m radiographs has not been 
confirmed Such treatment can be earned out, starting with short exposures to the 
mercury vapour or carbon arc lamp Paget treated his patients with potassium iodide, 
but was not enthusiastic over the results When there is pain m tlic bones LugoU 
solution (of iodine in potassium iodide) may be given m milk, beginning with a dose 
of 3 mmims three times a day, and increasing to ten times this amount If wdme 
fails to relieve the pain, aspinn or tabs codeine co BP should be tried Explorauon 
of the neck for a parathyroid tumour is noerjusufied Osteotomy is rarely ncccssar) 
but It IS intcresung that when portions of bone have been removed for histologU^ 
section rehef of pain has sometimes occurred Occasionally, and cspcaally »n 
those cases wvUi secondary osteo>anhnUs of the hip joint ’or knee joint, an 
ambulatory spUnt supporting the weight of the body on tJic tuber ischii is of value. 
A cork sole is often necessary, and when kjphosis causes pain a spinal jacket n 
useful 
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LEONTIASIS OSSEA 

Synonyms. — General Hyperostosis of the Skull ; Cranio-sclerosis ; Megalo- 
c ephaly ; Fibromatosis Osteoplastica Osseunu 

Definition. — ^The term leontiasis ossea is now used in t^vo senses, specifically 
for a progressive sclerosing hyperostosis of the skull, and symptomaticdly when 
osteitis deformans and the various types of osteitis fibrosa happen to involve the 
bones of the calvaria and face. 

Etiology. — ^This is unknown. The fact that the disease commonly arises in the 
region of the nasal sinuses has led to an erroneous view that it is infective in origin. 

Pathology. — ^\Vhen Virchow suggested the use of the term “ leontiasis ossea ” 
in cases of hyperostosis of the skull he had in mind fibroma moUuscum in which 
masses of new connective tissue develop in the skin. He believed that the overgrowth 
of bone in hyperostosis corresponded exactly to elephantiasis of the soft parts, and he 
decided to call these cases leontiasis ossea, not because the bone disease produced a 
leonine appearance, but because he considered it to be analogous to the disease of 
the soft parts which did. The disease is very rare. It occurs in either sex, arising 
usually in early adult life. In most instances it begins in the nasal fosss and sinuses, 
though in some cases the origin is near the orbit or in the base of the skull. Dense 
ivory bone appears and spreads slowly under the periosteum, being held up sometimes 
in the region of the suture lines but ultimately breaking through and spreading in 
many directions across the skull. The senim calcium and plasma phosphorus are 
normal. 

Symptoms. — ^The early clinical features include nasal obstruction, blocking of 
the lacnmal ducts and alteration in the shape of the face and jaws. Ultimately 
large masses of bone, increasing in various directions, give rise to terrible disfigure- 
ment. The cavities of the mouth, nose and orbit may be greatly lessened. The eye- 
balls may protrude even beyond the lids, and blindness may occur from optic atrophy. 
There may be loss of the sense of sm^, and interference with the mobility of the 
lower jaw. Except in the later stages pain is unusual. 

Diagnosis. — Paget’s disease usually begins at 55, and the pelvis, spine and lower 
limbs are nearly always affected. General^d osteitis fibrosa leads to decalcification 
of the whole skeleton, with a high blood calcium and low blood phosphorus. Focal 
osteitis fibrosa often shows multiple lesions scattered throughout the skeleton. 

Treatment. — No treatment has any permanent effect though it may be possible 
to remove some of the more disEguring masses of bone. 


HYPERPARATHYROIDISM (GENERALISED OSTEITIS 
FIBROSA CYSTICA (seep. SOI) 


FOCAL OSTEITIS FIBROSA 

Synonyms. — Osteitis Fibrosa Circumscripta (Schmidt) ; Local Fibrocystic Dis- 
ease; Benign Giant-ccUed Tumour; Osteoclastoma; Osteogenetic Myeloma; 
Myeloid Sarcoma. 

Definition.-— A focal or multifocal disease of bone unassociated with constitutional 
symptoms or with any known endocrine disturbance. 

^Etiology. — This is unknown. The disease occurs chiefly in adolescence, and is 
much more common than is generalised osteitis fibrosa (hyperparathyroidism). 

Pathology. — ^The lesions arc benign, firm, grey or brown tumours. Histologically 
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they show osteogenehc fibrous tissue and cells which. “o'SS 

This explains the numerous synonyms which arc used 1 he turn 
exoand the corticalis and may give nse to cysts lined by osteocl^ts L 


serum calaum and plasma pnospnorus arc **“'**7*’ " mnallv nonnai, 

contrast to that of the generalised disease The alcmm u suoeg 

and, uken in conjunction with the normal blood chemistry, this hnding 
evidence against hyperparathyroidism disabling « 

Symptoms —The malady affects one or more bones, is usually ^ the 
of slow progress, and shows a tendency to become arrested Fain is u ^ 

disease is often sjmptomless until spontaneous fracture octmrs &were 
multifocal type may show considerable deformity, especially ot tne p « 

and skull , t -r.* found w 

Rndtographie appearances —In radiographs the pnnapal changes arc ^ 

ends of long tones Usually more than one third of the shall is ^j,ec 
fusiform enlargement composed of a pale cyst like area divided by a lew »jiacent 
ular strands The cortex is thin and may be expanded The periosteum gj^detoo 
bone are norm^ Radiographs taken with controls show that the lofffi 

apart from the lesions is normally calcified The floor of the skull an 
jaw may be affected . ^ frosi 

Diagnosis — ^The normal blood chemistry serves to disunguisn 
the generalised disease In adult cases it is sometimes difficult to different^ ^ 
foed osteitis fibrosa and osteitis deformans, and it may then be ^Musiofl ^ 

the progress of the condition over a period of time before a definite co 
reacned ffsctui* 

Treatment — Fractures are treated m the usual way If spontaneoiw ^ 
occurs in a long bone through one of the lesions union is usually 
graplw subsequently show twt the pale cyst like area of osteitis fibrosa 
with bone Exploration of the neck for a paratliyroid tumour is quite unjus 


THYROTOXIC OSTEOPOROSIS (see Hyperthyroidism, p 


493 ) 


OSTEOMALACIA 

Synonyms — Mollities Ossium , Adult Rickets HefecO^ 

Deflnition — A generalised disease of the skeleton in which there is 
calcification of osteoid tissue accompanied by an msuffiacncy of phosphates or ^ 
salts m the blood The condition may arise m several ways, of which p afli 
desenbed In dietetic ostcomalaaa it is due to inadequate intake of vitamio ^ 
calaum salts and m idiopathic steatorrhoia to impairment of absorption 
Fanconi syndrome defective tubuhr reabsorption of phosphates leads to their 
loss in the unne ^ is 

^Uology — Ostcomalaaa is rare m England It is endemic over gbioe 

Northern India, Japan and Northern China and occurs sporadically m jod 
Valley, Danube Valley, Vienna and certain parts of Italy, Switzerland, otocft 

the Balkans Heredity plays no part The disease pre-eminently affects jj 
and is likely to recur earlier and with greater seventy with each successive pr^ fte 
It IS a mistake however to suppose that pregnancy is essenual m the 
malady is sometimes seen at puberty and ts quite well known to occur, 
in boys and men In the majonty of cases the symptoms begin between the tw 
and thirtieth year 

Pathology — Rickets and osteomalacia su-c essentially identical What ai“ 
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exists is merely that of age incidence. Osteomalacia is adult rickets. Morbid anatom- 
ists agree Aat in rickets and osteomalacia Uie essential abnormality is a deficient 
caldfi^tion of osteoid tissue. This deficiency is generalised throughout the skeleton. 
The broad osteoid seams in both diseases arc due to deficiency of the calcifying 
mechanism, which should convert osteoid tissue into true bone. In osteomalacia 
the bones throughout the skeleton are so soft that they readily bend and cut with a 
knife like rotten wood. Spontaneous fractures are common. The blood chemistry 
is comparable in experimental rickets of rats, in children with rickets and in women 
witli osteomalacia. The plasma phosphorus and sometime also the serum calcium 
are diminished, and the serum alkaline phosphatase is raised. The occurrence of 
fcetal rickets has been proved in babies boro of osteomalacic mothers. 

Symptoms. — Piun is a prominent ^’mptom. It occurs especially in tlie back 
and thighs, is aching in character and is worse in the %vinter months. The pelvis, 
thorax or long bones exlubit deformity in a haphazard ^vay ; one woman suffers in 
the pelvis, another in the ribs and a third in both. Besides the changes in the pelvis, 
marked deformities occur in the chest and spine. Severe kypho-scoUosis may reduce 
the height by several inches and cause tlie head and neck to sink downw’ards and 
for^\'ards on to the chest. Deformities of the sternum and ribs give rise to marked 

f imminences and depressions in the chest wait Coxa vara and irregularly curved 
ong bones are less common. The bones are soft and flexible, rather than fragile, so 
that bending is much more common than is spontaneous fracture, though both are 
well recognised. The patient develops a characteristic waddling gait, and muscular 
weakness may add to her incapacity. In many cases the pelvic duormities interfere 
with marital relations or mtlt labour, Cicsarean section frequently being necessary. 
Tetany is common. The teeth arc normal. The course of the disease may be fairly 
rapid, lasting several mon^s, but untreated cases extend over many years. The 
patient then becomes bedridden, spontaneous fractures, anremia, cachexia and bed- 
sores adding to her discomfort and to the difficulties of nursing. 

Radiographic appearances , — The degree of lack of caldficabon in radiographs will 
vary with the seventy of the disease, and it is therefore important to take radiographs 
with controls. In the slight cases the bones of the patient will be slightly more trans- 
lucent than tliose of the control. The cortex will be less dense than no rmal , but the 
bone pattern, especially the trabeculation, will be accentuated by contrasL In the 
sc\ere examples there will be little or no difiercoce bcmcen the density of the bone 
and surrounding soft tissues, and the cortex will appear as a mere pencilled outline. 
The bone pattern wall have disappeared, tlic long bones will bend and occasionally 
sliow fracture. All deformities, apart from fracture, arc the result of weight stress 
or muscular action. The pelvis is tri-foliate, owing to the thrusts of the heads of the 
femora and sacrum. Lornosls is marked and kyphosis may be present. In severe 
eases the chest and ribs arc usually deformed. The vertebne arc biconcave, having 
the appearance of fish vertebne. In severe cases the vault of the skull may show 
numerous areas of uneven transluccncc, varying in size and shape but all fairly clean- 
cut. The spontaneous fractures arc usually subperiosteal, and radiographs sometimes 
show pseudo-fractures. These appear as areas of complete transluccncc, running 
across the bone, the edges being quite clean cut and separated from each other by 
1 or 2 mm. 

. Diagnosis. — ^Thc occurrence of pregnancy and the examination consequent upon 
this lead commonly to the recognition of Uic pelvic deformity and of the disease 
wlucii lias given rise to it. DiiTcrcntial diagnosis from other generalised diseases of 
Uic skeleton usually produces no difficult. In b>*pcrparatli) roldism there is a high 
scrum calcium, a low plasma phosphorus and an increased calcium excretion in die 
untie. In senile osteoporosis the patient suiTcrs from kv'phosb and a tendency to 
fractures particularly of the neck of the femur, and Uie blood chemistry is normal. 
In Uivroioxic osteoporosis, die usual signs of h>-pcrthjroidism arc present, and the 
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blood cheimstry is normaL In multiple myeloma the Bence Jones protem is found 
m the urme m 75 per cent, of cases, thesenim globulm is usually mcreased, and the 
albumm globulm ration diminished The scrum calaum is usually normal, but 
sometimes raised The plasma phosphorus is normal, but it rises m cases showing 
renal insulBaency In radiographs the coadiUort may doseiy resemble osteomshaa. 

Treatment. — Pure vitamin D is called calciferol because of its power to mduce 
calafication in tissues, espeaally m osteoid tissue It is 300,000 times as potent as 
cod hver oil, weight for weight The good cOfects not only of calciferol but also of 
cod hver oil and ultra violet irradiation &vc been noted both cUmcally and chemically, 
since they are capable of raismg the serum calcjura to normal In cases where tetany 
IS present, calcium salts should be administered m addition The diet of a woman 
suffermg from osteomalaaa should contam 3 pmts of milk a day, with plenty of milk 
puddings, eggs, butter, cheese, green vegetables and even nuts and raisins The 
dose of cod hver oil should be large, up to 2 or 4 oz daily This treatment relieves 
the pam m 3 to 4 weeks Some are refractory, and it is then necessary to add 
0 5 mg of calciferol to the cod hver oil daily Tetany is rapidly removed by treat 
ment with cod hver oil and calaum lactate A powder contaimng at least 10 gm. 
of the latter should he used daily, and ta best admitustered fasting with a glass of 
milk The patient should be exposed to sunlight when this is possible , o^erwise 
treatment by ultra violet irradiation may be used, starting with a short exposure to a 
carbon arc lamp and maeasmg gradmdly up to 30 mmutes There is no evidence 
that phosphorus is of any value m the treatment of osteomalacia Where the disease 
exists m great endemic areas, questions of diet and social and religious customs are 
provmg very difEcult. In Urge areas of China and India the diet is often defiaent in 
quanu^, and inadequate in calcium and vitamin D In the high mountain valleys 
of these countnes and m areas of India where purdah is practised, darkness adds to 
the danger by causing further deprivation of vi tamin D With regard to China 
MaxivelT states ‘ We want flocks and herds minf and meat, with security of life 
and property " The suggestion has been made that it might be pracncablc m Indu 
and China to dispense calciferol freely at a low pnee just as quinine is dispensed m 
malanal districts The reUtion of ovanan function to c^aum metabolism has not 
yet been settled Osteomalacia gets worse during lactation, no doubt because of the 
great dram of calaum from the body Improvement has been observed after ovanec 
tomy This operation may act merely by preventmg pregnanw, and it is presumably 
just as reasonable to hgate the Fallopian tubes The pelvic d^ormity may necessitate 
Cssarean secuon 


OSTEOMALACIA IN IDIOPATHIC STEATORRHIEA 
When osteomaUaa occurs m the course of idiopathic steatorrheea (Gee’s disease), 
the foliowmg features may be present fatty stools dilatation of the colon tetany, 
antcmia, skin lesions and infantilism (sec p 6^) The occurs m both sexes 

and the history nearly always goes back to early childhood The symptoms develop 
m spite of an adequate diet. We must, therefore, suppose that there is some disturb* 
ance of gastro intesunal function resulting m deficient producuon, absorption or 
utilisation of one or more essential factors The serum calaum is low and the plasma 
phosphorus IS low or normal The total fat m the stools may reach 40 per cent, or 
more and the bulk of this is unspht fat The chmcal sad radialogi^ features axe 
exactly the same as m dietetic osteomalacia. An opaque enema will reveal dilatauon 
of the colon In treatment the fat m the diet must be cut down to a minimum, 
the calaum salts and vitamins kept high Vitamin D must be guen m a solid and 
not m an oily medium The prognosis of this type of osieomalacu is good, espcciallj 
in 5 oung people Splinting or e> cn osteotomy may be necessary to correct deformities 
such as genu valgum. The pelvic deformity may necessitate Cxsarean section 
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THE FANCONl SYNDROME 

Synonyms. — ^The de Toni-Fanconi Syndrome; Hypophosphatjeniic Rickets 
with Renal Glycosuria ; Osteomalada wth Renal Glycosuna. 

Definition. — A rare form of osteomalacia readily identified by the presence of 
renal glycosuria and persistent amino-aciduria. The bone changes are due to excessive 
renal excretion of phosphates. 

Etiology and Pathology. — ^There is impaired tubular reabsorption of glucose, 
amino-adds, bicarbonate and phosphate, probably due to an inborn error of enzyme 
metabolism. It was first described in children by Fanconi in 1931 and was identified 
in adults and found to be hereditary in 1935. In some cases storage of cystine in the 
reticulo-endothelial system has been found at necropsy. Although the assodation 
of inhibition of groivth and rickets with (^tinosis has been known since the work of 
Lignac in 1924 the relationship between disturbances of cystine metabolism and the 
Fanconi syndrome is still imperfectly understood. The following amino-adds have 
been identified in the urine in abnormally large amounts : aspartic add, glutamic 
add, glydne, serine, alanine, threonine, valine, cystine, leucine, tyrosine, arginine, 
hydroxyproline and phenylalanine. The excessive drain of phosphates through the 
kidneys leads to a constant low level of inorganic phosphate in the blood, which may 
reach a figure of less than 1-0 mg, per 100 As a result of this the ossification of 
osteoid tissue in the skeleton is always imperfect. 

Syinptoxixs. — ^The disorder Is usually discovered In infancy even in babies of 
2 months. Sometimes it does not make itself evident until adult life. In children 
the skeletal cltanges of rickets appear and there may be dwarfism and infantil^m. 
Loss of appetite, polydipsia and polyuria are commonly present. The tirine shows 
marked increase of ammonia, glucose from time to time, and albumin rarely; a 
variety of amino-adds can be identified by chromatographic methods (see 
above). 

Radiographic appearances . — Radiographs of the bones cannot be distinguished 
from those of ordinary rickets. The changes indude absence of caldfication of 
the metaphyses with saucer-like splaying of growing ends of the bones, extreme 
poverty of caldfication of the cortex and spongiosa, deformities, fractures and 
poorly caldfied callus. AVhere infantilism is present the state of development of 
the bones of the carpus Is correspondingly delayed. In adults the spine shows 
well-marked osteoporosis, individual vertebral bodies being bi-concave. In radio- 
^phs the pehis, the long bones and especially the bones of the hands and feet are 
very poorly caldfied.^ The ivory corticalb is either reduced to a mere shell, or it 
retains its normal thickness and is greatly reduced in density. The spongiosa is 
defident owing to disappearance of the smaller spicules, and in some places only 
the coarser trabeculs are left. Fractures and deformities are constant. Bowing of 
the humerus, radius and ulna is common, and bowing and twistmg of the femur is 
found in many cases. Subperiosteal fractures unsuspected by the patient are seen 
in radiographs in every case. The pelvis is usually t^oliate owng to the thrust of 
the femora, and in advanced cases the deformity is grotesque. The extreme poverty 
of caldfication sometimes promesses to such a degree that it is difficult in radio- 
graphs to distinguish between bone and soft tissue. Neverffieless, the skull is often 
httle affected and usually shows only a fine mottled appearance. 

Prognosb. — Fractures of bones recur and may be multiple. Extreme deformity 
of the ihoradc cage usually ends in death from broncho-pneumonia. Though damage 
to the liver is not an invariable feature of the Fanconi syndrome foed necrosis, fibrosis 
and even primary caxdnoma of the liver do sometimes occur even in children. Rarely 
the renal lesion progresses in such a way as to cause nitrogen retention and consequent 
death. 
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Treatment — The osteomalacia responds imperfectly to vitamin D in large 
A moulded steel spinal support or other orthopaedic apparatus may be needed When 
there is acidosis due to loss of bicarbonate in the unne, sodium bicarbonate or citrate 
should be administered by mouth Portal obstruction and hepatic or renal insufficiency 
•will need symptomatic treatment. 


OSTEOGENESIS IMPERFECTA 

Synonyms — Fragihtas Ossium Congenita , Osteoporosis Congenita , Congenital 
Osteopsathyrosis , Osteopsathyrosis Idiopathica. 

Definition. — A generalised disease of the skeleton in which the bones are so 
fragile that reputed fractures occur Multiple fractures may occur tn utero (pre* 
natal type of Vrolik, IS49), or fractures may not occur until after birth (jxist natal 
type of Lobstein, 1833) The disease is congenital and in some 25 per cent, of cases 
hereditary Both sexes are affected equally 
^tioiogy — This 13 Unknown 

Pathology — In both types the basic defect appears to be defective osteoblastic 
activity The cortex of the bones may be scarcely thicker than paper, and the 
trabecula of spongy bone arc extremely thin In the pre natal type many fraewr^ 
are seen , m some cases practically every bone m the body has been fractured The 
older fractures exhibit good callus formation In extreme cases, especially m the pre- 
natal type, the cranial ossification is so disorganised that the vault of the skull consists 
of a mosaic of small Wormian bones Congenital hypoplasia occurs m oUier mesen 
chymal tissues, notably the ligaments and the sclerotics There is no oidencc 'what- 
ever of vitamin deficiency No abnormality m the serum caJaum, plasma phosphorus 
or calaum output has been demonstrated The plasma phosphatase tends to show 
a raised value but this is not constant 

Symptoms —The general health of the patient is good but fractures occur fro® 
the most trivial violence or even normal muscle action In the course of time, 20 
30 or even 100 spontaneous fractures may occur They arc often 8ubpeno>teal and 
cause little pam The patient tends to be short m stature and slender m build. As 
a result of anomalous cranial ossification, the shape of the head is often striking A 
bitemporal protuberance so marked as to turn the ears outwards is frequently observed, 
but protuberances m the ocapital and frontal legions arc also seen Every bone lO 
the body may be deformed The limbs are often boweil and of unequal length* 
Kypho scohosts, distortion of the nbs and sternum and asymmetry of the pelvis ^ 
occur Three other defects are commonly found in association with the fragd* 
bones, namely, leaden blue sclerotics, a tendency to dislocation of joints, and 
the age of 20 years otosclerotic deafness Amongst the adult population affected 
with blue sclerotics approximately 60 per cent, have an associated Lability to fracture, 
approximately 60 per Cent, an associated otosclerosis and 44 per cent, suffer from 
all three defects Osteogenesis imperfecta sometimes occurs in an hereditary form 
without blue sclerotics 

Diagnosis — Severe cases and all those with blue sclerotics are unnustaiabl® 
In the new bom great shortening of the limbs may suggest achondropl^ia, but tb® 
skull IS quite different. Cases of spontaneous fracture in the adult occurring ® 
hyperparathyroidism hypertliyroidism, myelomatosis, osteoclastic caicinomatosis ano 
neuropathic atrophy of bones really cause no difficulty 

Prognosis — Sc\cre cases of the pre natal type are either stillborn or hie oidy 
for a short time In post natal cases the condition proies more severe the carher the 
first fracture appears Multiple fractures in the first few years of life may lead w 
such deformities that the patient can never walk and may die before puberty 1® 
those who surwic, the Iiabihty to fractures tends to become less before pubert) 
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In general the longer the patient lives the greater Nvill be the improvement, and in 
many of tlie adult cases the disability is slight only. 

Treatment. — ^The utmost care must be taken to av oid the occurrence of fractures. 
Treatment consists in gentle handling and careful splinting. Union usually 
occurs without delay and is 6rm. Dislocations are reduced witliout difficulty. 
Vitamin D, calcium salts and a high calcium diet have no effect on the course of 
the illness. 


OXYCEPHALY 

Synonyms. — ^Tovier Skull; Steeple Head; Sugar Loaf Head; Acrocephaly; 
Craniostenosis. 

Definition . — A congenital deformity of the skull due to premature synostosis of 
the cranial sutures. The skull is short from front to back and its vertical diameter 
is increased. Allied forms of craniostenosis are scaphocephaly, the boat-shaped head, 
and plagiocephaly, the obliquely flattened head. 

iEliology. — ^This is unknown. The disease is more common in males than 
females. It is sometimes hereditary and familial. It is usually present at birth but 
it may develop subsequently up to the age of 6. 

Symptoms. — In its slightest form it attracts attention, while in its grosser forms 
there is no passer-by but is shocked by the disfigurement and repelled by its hideous- 
ness, The forehead is much hereased in hei^t, siophg gradually upwards to the 
vertex wiih feebly marked superciliary arches. The vertex of the skull appears pointed 
instead of flattened or rounded, and a thin bony prominence is sometimes felt in the 
region of the bregma. The hairy scalp may be raised above the normal level and 
present tlie appearance of being pcrchea on the top of a cone. Viewed laterally, the 
ears appear placed on a lower level than normal. Proptosis is present in most cases, 
and it may be so considerable tlut the eyeballs become dislocated in front of the Uds. 
Failure of closure of the eyes, especially during sleep, may lead to lacrimation and 
conjunctivitis.^ Divergent squint is common and nystagmus is present in some cases. 
Symptoms arise from insufficient room within the skull for the developing brain. 
There is increased intracranial pressure with headache and sometimes \ertigo. The 
condition is compatible with normal intelligence, but not infrequently optic atrophy 
supenencs. This is secondary to papiUoedema in some 85 per cent, of cases. In the 
remainder it is brought about by narrowing of the optic foramen and is of the primary 
typc._ The sense of smell is often completely lost, but taste is affected very rarely. 
Hearing is unaffected. The following associated congenital malformations have been 
described in a few cases: webbing of tlie fingers and toes; malformation of ears, 
elbow and shoulder joints and fingers. 

Radiographic appearances . — Radiographs show an increased vertical diameter of 
tlic skull vnth its highest point either at the bregma or somewhere between it and 
the lambda. The anterior fontanellc closes late, and its site is marked by a slight 
protuberance over which the bone is thinned. The sutures of the vault arc partly 
or entirely absent, but the basal suture between tlie sphenoid and the occipital bone 
may be widely open. The air sinuses arc rudimenta^, and the middle fossa bulges 
fonvard. The most characteristic feature is the presence of numerous deep con- 
volutional markings. 

Prognosis.— -The optic atrophy, whether primary or secondary, may advance 
to complete blindness. There is noUung to show that oxvcephaly shortens 
life. 

Treatment. — Anodynes should be used in the relief of headache. If the symp- 
toms of increased intracranial pressure become marked, and tlic changes in the optic 
discs progress, decompression may be necessary. 
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DISEASES OF ENDOCHONDRAL OSSIFICATION 

ACHONDROPLASIA 

Synonyms — Chondrodystrophia foctahs (Kaufman) , Micromel^ ^^Sctfication 
Defimtiom— A disease of fatal life in which defective endochondral ossm 
makes the bones preformed m cartilage short, but stout and strong i,^,-4,tarv 

Etiology —This IS unknown Both sexes are affected equally It ^ 
and has been recorded m six generations Several members of me same lamuy j 
be affected The condition is unrelated to nckets, cretinism, sypl^ or 

Pathology — ^The essential abnormality is found in the cartilaginous ®P*P 
The cartilage does not prepare itself for ossification, which is in consequence 
that the long bones are too short Smce however, the penosteiim go^ on y s 
down bone normally, the bones are stout and strong The membrane 
skull are unaffected so that the caivana is of nomm size Premature synos 
the cartilaginous bones at the base of the skull leads to shortenmg j» 

depression of the bridge of the nose The clavicles are not affected ^ he pe 
distorted and contracted the sacrum being tilted forwards Extreme l^dosis i 
be present The costo chondral junctions are enlarged to form a rosary 1 he scap 
IS so small that the glenoid fossa scarcely holds the head of the humerus . 

Symptoms —The patient is dwarfed but of normal mtelhgence , _4 

height of the adult is about 4 ft. The vault of the head is large and the fronm 
panetal eminences promment. The face is small and the nose has a depresse 
flattened bndge The nostnb are large the bps thick and the lower jaw 
well developed. The teeth are normal The trunk is of normal size but the e«re 
ties are much shortened and with the arms at the sides the fingers reach 
than the great trochanter of the femur The humerus and femur are relatnely m 
shortened than the other bones of the extremities so that the proxi m al j 

the hmbs show the most marked shortenmg The arms are muscular and are hd 
little abducted from the trunk. The hanifi are short, thick and tndent 
fingers being almost equal m length. The lower limbs are thick and often show 
transverse furrows as if there were redundancy of the soft parts This 
due to the packing of well developed muscles mto the restneted long axis of the 
This muscular development enables the achondroplasic to perform feats wbicn 
surprising m one so small He rises from the lying down position by a characteiW 
spnngmg movement from the legs without any assistance from the 
curving and enlargement of the cn^ of certam bones gives nse to bow legs and ^ 
ing of the nbs The lumbar curve is mcreased owing to tilting forward of the 
and excessive development of the buttocks In consequence the gait has a u. 
duck hke waddling character The gemtal organs are normal The fact 
female may become pregnant makes the pelvic deformity of great importance. * 
conjugate diameter is greatly narrowed, and it is almost impossible for an 


plasic woman to give birth to a hvuig child except by Co^ean section. -- , 

disease hsis existed for something like S0(M) years is known from models 
mummies of two achondroplasic gods of ancient Egypt, namely Ptah Sokar and d 
In the Middle Ages the attractive antics of achondropl^ics made them much 
after as court jesters or dwarfs To day not infrequently they play the parW 
clowns at fairs arcuses and music halb and sometimes break pliaina on the ^ 

Diagnosis — In the new bom the great shortenmg of the limbs may jy 

osteogenesis imperfecta but the skull is quite different. In childhood the mala ^ 
is readily distmgiushed from nckets and congemtal syphilis by careful attenuon 
the physical signs Achondroplasia differs from aetimsm m that the patient W 
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average intelligence, and has normal skin, hair and_ voice. The pituitary dwarf 
presents no difficulty because the limbs and trunk are in perfect proportion. 

Prognosis. — ^The majority of infants suffering from achondroplasia are either 
still-born or die shortly after birth. If the child does su^ive, the ^pectation of life 
is normal. The female achondroplasic faces greater risks in parturition than a normal 
woman. 

Treatment. — ^No treatment is of any avail. Orthopasdic treatment for bow legs 
is unnecessary. The pelvic deformity may necessitate Cassarean section. 


DYSCHONDROPLASIA 

Three clinical conditions are included under this heading. In all of them islands 
of ectopic cartilage are found giving rise to multiple ecchondromata or enchondromata. 
The three conditions are grouped together because of one feature they have in common, 
namely, arrest or perversion of the normal process of endochond^ ossification in 
certain bones. This change differs from that seen in achondroplasia only because it 
is neither symmetrical nor universal. Different manifestations of dyschondroplasia 
may occur in various members of the same family. 

(i) Hereditary multiple ossifying ecdiondromata {Jiereditary deforming chondrodys- 
plasia, diaphysial aclasis or multiple exostoses). This is a fairly coinmon disease in 
which multiple bony tumours are found in a^ociation with certain other skeletal 
deformities. It is hereditary and may affect several individuals of the same family. 
It is more common in males than in females in the proportion of 3 to 1. It is usually 
discovered in childhood. Palpable bony tumours up to 2 cm. or more across arc 
found more or less symmetrically^ placed near the uiee, shoulder, hip, ankle and 
wrist. The scapula, ribs and pelvic bones may sometimes be affected. The stature 
is shortened and the limbs may be unequal in length. In the majority of cases the 
ulna and fibula are disproportionately short in relation to the radius and tibia. Rowing 
of the radius, ulnar deviation of the hand, irregular length of the fingers and valgus 
deformity of the foot all may occur. Sarcoma supervenes in 5 per cent, of cases. 
Local exacerbation of symptoms in a patient over 30 years of age may be the first 
indication of its onset. Rarely, pressure of an exostosis upon the spinal cord may cause 
paraplegia, or upon a nerve tnmk pain or local paralysis. Aneurysm has been recorded 
from pressure upon an artery. The radiological appearances are characteristic. The 
metaphysis of the bone affected is broadened and distorted, and ossifying ecchondro- 
mata with broad bases and pointed tips project from it. The cartilagmous cap of 
tlie tumour is not seen unless it is calcifiecL The earUer the ecchondroma occurs the 
nearer to the centre of the shaft ^viU it be. Where ecchondromata protrude between 
adjacent bones such as the tibia and fibula, local fusion may occur. The ulna is 
likely to be short and to end in a point, articulating with the radius on its mesial 
aspect but not partaking in the carpal articulation. Usually no treatment is required 
but should it be necessary to remove any particular s%^elling this is easily carried out. 

(ii) Multiple chondromata {Enchondromatosis). This is a rare disease affecting the 
bones of the hands and feet. Cartilaginous swellings in the fingers and toes begin 
in childhood and increase in size up to the age of 30 years. The swellings are firm, 
elastic, rounded and slightly translucent. The skin over the larger ones may be 
tightly stretched and shiny and show prominent veins. The hands and feet may 
become hideously deformed. Sometimes a rib near the costal cartilage, the sternum, 
tlie pelv^ and the scapula are affected In certain cases the ulna and fibula arc dis- 
proportionately short as in diaphysial aclasis. Spontaneous fractures may occur, and 
sarcoma may supervene after years. Radiologicmiy chondromata arc seen as rounded, 
eccentric, translucent areas expanding the corticalis, interrupting its outline and pro- 
jecting into the soft tissues. Sometimes the swellings arc trabcculatcd and they may 
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contain dense, punctate, calcified areas Where operation is “ ““f 

some of the chondromata care must be exercised to avoid spontaneous tratt 

the phalanges or metacarpals -f 

(ill) Unilateral chondrodysplasia {OUier^s disease) This is a very 2 

chondrodysplasia occurnng m children and sometimes familial. It usual y 
completely unilateral distribution, but some cases have only one bone - 

affected, and others are bilateral Some abnormality is often firet ehnrter 

the first and second years of life, when, as a rule, one limb is found to oe ^ 
than Its fellow The difference m length bcwimes progressively of 

proceeds Deformity may occur cither because weight bearing causes ben ^ , 
the bone, or because of the different rate of growth where only one or tne p 
bones is affected Most patients seem to reach adult life, when tlwir symp 
mamly those of their deformities and sometimes of a secondary arthntis in 
proportion of cases sarcoma supervenes The diagnosis largely depends 
ination of radiographs The ends of the long bones show translucent ^ 

stnas, interrupted by small pale mottled areas and dark punctate spots ^ 
affected there is extensive alteration in the pattern of the corticalis and spo^ 
but the centre of the shaft remains normal As the child grows older the tjST 
stnped appearance disappears and is replaced by dense punctate cL^sa, 

areas of calcification The disease has occasionally been mistaken for osteitis 
but the radiological appearances are pathognomonic Treatment is 
the prevention and relief of deformities, and proceeds along the usual ortn^ 
lines Osteotomy is sometimes necessary Fractures are of fairly common occun 
and like the osteotomies appear to unite well. 


DISEASES OF THE BONE MARROW 

MULTIPLE MYELOMA 

Synonyms. — Myelomatosis, Kahler’s Disease , Plasmacytoma, Hamatogenous 

Defimtion — A fatal disease characterised by the development of multiple 
in the skeleton, which anse from cells of the bone marrow It is very rare ^ 
bones are affected in the following order of frequency spme, nbs, sternum, s • 
scapula, pelvis, clavicle, humerus and femur . ,qj 

Etiology. — Multiple myeloma is of unknown origin It is a malignant j 
of the hsematogenous marrow occurring in multiple foa The disease is rel^ 
leukaimia, but differs from it in the sharper localisation of the neoplasia, the 
of enlargement of the spleen or lymph-glands, the much smaller tendency 
abnormal cells to enter tlie blood stream and the frequent appearance of Bence 
protem in the unne Intermediate forms occur with features of both diseases 
13 associated with interesting alterations of protein metabolism The disease is 
times familial It begins typically at the age of 55, and only 10 per cent, of cas 
occur before 40 The sexes arc affected m the proportion of 3 men to 2 women 
PatboloCT — Multiple deep red or reddish grey sharply defined tumours 
found distributed throughout the red bone marrow They arc usually a few ^ ^ 
metres m diameter and very numerous Occasionally a tumour may reach a 
as great as 5 cm They are composed of blood forming cells, which resemble pi . 
cells They erode bone, sometimes expand the cortex, and cause defornuuw 
spontaneous fractures a diffuse hyperplasia of the marrow is assoaated " 

foa of tumour formaUon Tumours may also be found outside the skeleton 
tonsils, liver, spleen, kidneys or sex-glands, and these lesions may even precede 
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m the bones. The marrow tumours give nse in the urine to the Bence Jones protein 
which appears as a cloud when the unne is heated to 55* C , redissolves at 85* but 
reappears on cooling. It is found in 75 per cent, of cases, from a trace to a large 
amount. In some cases it appears early in the disease^ in others late. Its occurrence 
may be continuous or penodic. Sometimes a substance allied to amyloid matenal 
is deposited m the muscles and m nodules connected with the penostcum, bursE, 
tendon sheaths and joints. It is possible that both the Bence Jones protem and the 
amjloid substance are produced from the brealdown of myelomata The serum 
globuhn is usually mcreased e\en as much as to S per cent, (normal 2 per cent.). 
The albunun-globuhn ratio may drop from the normal 2 2 to a figure as low as 0 5. 
The formol-gel reaction is positive (see p 267), and there is a \ery rapid rate of 
sedimentation of the blood Metastatic c^cificanon while by no means constant has 
been frequently observed m the kidney, lung, stomach, myocardium and uterine 
mucosa The serum calaum is usually normal, but, taking mto account the bone 
destruction which occurs as the result of erosion by tlie marrow tumours and also 
the metastatic calcification, it is not surpnsmg that high serum calaum values have 
sometimes been recorded. Figures from 13 to 16 mg per 100 ml have been found. 
Those cases with a normal serum calaum have a normal calcium output, while those 
With a high serum calaum have an output up to double the normal Where renal 
insufBaency complicates multiple myeloma the plasma phosphorus is found to be 
high and may nse as the kidney condition become worse. The parathyroids are not 
emarged m multiple myeloma. 

Symptoms.— The imtiaV symptom is pain, often bilateral, m the tboroac, abdom- 
inal and lumbar regions, and sometimes in the neighbourhood of the joints Pro- 
gressive kyphosis or angular curvature of the spine with loss of total height foUoivs 
The spine, sternum and nbs may be tender on percussion It is unusual for any of 
the elomata to be palpable. In 60 per cent, of all cases spontaneous fracture occurs 
m the nbs, sternum or later in the long bones. In no other type of bone tumour 
docs pathological fracture occur so frequently. In some cases amyloid masses may 
be palpable as firm, rounded, sUghtly tender, subcutaneous nodules more than a 
centimetre in diameter. They are felt espeaally in the scalp, along the spme, near 
die jomts and in the musculature, particularly that of the pelvic and shoulder girdles 
There is usually a hypochromic ansrma, which becomes aggravated m the terminal 
stages. In a few instances cells of the type which constitutes the tumour enter tlie 
blood-stream m larger or smaller numbers, and it is probable that they can be found 
m the majority of cases if a suffiaenUy careful search is made In rare instances the 
anaemia is of the leuco-erj throblastic type. Nephntis without hypertension is fairly 
common The temperature is usually normal, but recumng fever has been observed 
The pauent uluraately becomes bedridden and cacbecUc. It seems justifiable on 
clmicm grounds to consider separately wliat may be called the vertebral form of the 
disease Here the growth is conhned for some time to the vertebral and extradural 
tissues. Moreover, death may occur before the growths become widespread, and 
sometimes without the Bence Jones protem having appeared in the unne. In this 
vanety the pauent rapidly devdops signs of a transverse spinal lesion with blockage 
of tlie spinal canal. The thoraac tard is usually the site of compression and there is 
focal spinal tenderness. Radiographs show destruction of tlie corresponding vertebral 
body 

Radtographtc appearances — In radiographs the morrow tumours are found mainly 
m the spuic, nbs, siemum and skull. They are seen as dean cut dlipucal or circular 
areas of complete translucence, set closely together and vary mg from 1 mm to 5 cm 
in diameter The large tumours may expand the cortex of the bone affected There 
13 a good deal of gcneralucd o&tcoporosis throughout tlie aifected bones *1 he spine 
shows collapse of die bodies of one or more vcrtebr®. The skull is not thickened 
Spontaneous fractures, espeaally m the nb# are very common. 

3S 
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Diagnosis -Once the lesions have appeared in ““"y So'SS 

made The aee of the paUent, mulnple mvolvement of the bones or t'*'- 
cage, spontaneous fracture of a nb Bence ^y"diluLl|icture 

animia, cachexia and characteristic a sternal 

Biopsy of a portion of bone or examination of a bone n^tosis of 

puncture may reveal the characteristic myeloma ceUs 

tones may cause difficulty, especially in eases in which the P"™^ J'^biosa (hypet 
less It IS essential to differentiate the di^e * n affecU^the 

parathyroidism) There is some resemblance in the f h^mistry are 

skeleton, but the presence of the Benre Jones protein and ,s 

charactenstie In multiple myeloma the serum calcium is effect 

high It is associated with a high plasma phosphor, whereas the c^ararter^i^ 
produced by parathyroid hypcrfunction is a high semm beanng 

phosphoras In osteomalaaa the patient is usually a woman 
period of life, and a good deal of bending occurs in the bones ^he b»od 
fs charactenstie Someumes m the early stages of niultiple diamosis 

pam in the thoracic, abdominal and lumbar regions may lead to a mismen 
bf fibrosius In tuberculous canes of the spine neither the ribs nor the st ^ 
are mvolved The fact that the Bence Jones protein is found m the ^ ^ 

occasion^ case of leukaimia need cause no mistake In those c^es in h *geQce 
comphcates multiple myeloma the albuminuria ray came difhcuiw ^ 

Jonra protcm may be detected m the presence of albumm by water 

acid with acebc aad, boding it and filtering wUe hot, ming a ' „ ,“o,ols. 

racket. If Bence Jones protem is present the ffltrate wdl become cloudy m n ^ 
Prognosis —The prognosis is hopeless Death often occurs within 6 
the onset of symptoms, but occasionally a patient survives for 2 years o 
Broncho pneumoma, cachexia or compression paraplegia with ascenoiug rr 
nephntia ate the usual termmal events , „,Bble 

Treatment— The patient should be treated by test m bed hh?"*!™'* „ood 

splmung when necessary OccasionaUy deep X irradiation can be r^eo wim s ^ 
effect It allevrates pam and reduces the sire of the tumours, but it dors *io 
the progress of the disease It is dearly unjustifiable to explore the necK in 
of a parathyroid tumour When the symptoms and signs point to compression 
spinal cord surgical mtervention may be worth while Laminectomy reveals & 
or reddish grey extradural mass either pushing the cord backward or encircn 8 
Removal of the mass decompresses the cord and is followed by improvement. 

X irradiation and the wearing of a spinal brace are advised after larrunectomy 


GAUCHER’S DISEASE ^ 

In 1922 Pick discovered a gross osseous form of Gaucher s disease It ^ 
ingly rare The symptoms ate pam m the bones spontaneous is 

times angular defomuty of the spmc Limitation of movement of .™^^„cter' 

someumes found In radiographs the bones show patchy osteoporosis A- cna 
isuc feature is that the lower ends of the femora are widened evenly 
and pelvis may be mvolved Sometimes scattered through the bones there ^ 

pale rounded areas which expand the cortex. These areas are deposits of ker 
calactoUpin The usual charactensUcs of Gaucher’s disease arc, of course, p‘ 

(see p 784) 

hand-schUller-christian’s disease 

The lesions of Hand SchQller ChnsUan’s syndrome (hpoid 
xanthomatosis of bones) are not confined to the calvana, the orbit or the seua 
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(see p. 783). Erosions of the maxilla and mandible have been described, resulting in 
loosemng or falling out of the teeth. Ero^on of the petrous bones may lead to a 
syndrome simulating otitis media, and bilateral deafness has been observed. Large 
areas of rarefaction have been descnbed in the long bones of the extremities, and m 
the spine, pelvis, ribs and clavicles. Pain may occur in the bones aflfected, especially 
the head, pelvis and thigh. Spontaneous fracture is not uncommon. When the pelvis 
is involved there may be deformity, including shortening of one lower limb. In 
some cases the skull escapes entirely, diabetes insipidus and exophthalmos being 
absent, Radiologically the deposits of choIesteroLester are seen as irregular clean- 
cut tranducent areas sometimes with a few coarse trabeculs. In order to distinguish 
the condition from multifocal osteitis fibrosa it may be necessary to excise a portion 
of bone for histological section. The lesions tend to yield temporarily to treatment 
by X-irradiation, 

Donald Hunter. 
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DISEASES OF THE SKIN 


INTRODUCTION 

Skin diseases are essentially similar in their pathology to diseases of other organs 
or tissues Congenital anomaUcs, acquired inflammatory, deEcncrative and neo 
plastic processes affect the skm , but the skm is peculiar m tnat it is exposed 
changes of environmental conditions, to physical and chemical traumata and 
invasion by many different organisms Skin diseases arc under the patient s dir 
observation to a greater extent than occurs with any other organ , the lesions ar 
often scratched and rubbed, with the result that secondary changes of infection an 
thickening may be superimposed Self treatment and over treatment with 
applications often have unfortunate results and may mask the original pathologi 
process Many so called skin diseases are, m fact, physiological reactions wluch nav 
oecome fixed or which arc excessive and too easily induced , others are pathologic^ 
modes of reaction of the skm to different stresses j 

It 13 assumed that the reader is conversant with the anatomy, histology 
physiology of the skin, and with the descriptive terms used m dermatology A i 
remarks about the functions of the skin are, however, relevant to the subseque 
discussion of cutaneous pathology ^ 

The skm protects the organism as a whole from any harmful environment. 
epidermis acts as a tough outer covering, protecting the layers beneath from cxcessi 
insolation, minor traumata and infection the sebum lubneates the horny 
has bartericidal properties by virtue of its fatty acid content , the sweat helps to 
the body temperature steady and emulsifies the sebum and helps to spread it o' 
the body surface If the epidermal bamer against infection is breached, the 
chymal defensive mechanisms come into play with dermal and hypodcrmal 
dilatation and the passage of leucocytes and tissue cells into the infected area 
cutaneous blood vessels conserve body heat by contracting and dissipate it by 
so acting as a thermostat they also help to keep the blood pressure steady 
dermal collagenous and elasuc fibres give the skin its tough yet elastic character ao 
enable it, at least in youth to conform to the underlying tissues ij 

The sensory end organs m the skin provide for accurate localisauon of 
and a delicate perception of slight vanauons in temperature these set into pW; 
chain of involuntary reflexes and voluntary actions 

The skm is an organ of antibody formation, a fact made use of m the 
Dick, Schick and other tests it is also the organ of vitamin D synthesis from so^ 
irradiaUon of sterols in the upper layers of the demus Its functions of excreta 
and of respiration are minimal and need not be considered, but its power of 
tion is most important some drugs and other chemicals can have senous or m 
lethal effects by this route « 

Two other funrtions of the skin are importont to the pracUsing phjsiaan 
communities primitive or civilised, the skm is the chief organ of display 
cosmetics particularly tliose of a ^nthctic nature used m civilised communities m J 
cause inflammatory rcartions m a few individuals The skm is also the chief otg^^ 
of emotional expression various feelings being portrayed by alterations m 
the cutaneous blood vessels in the amount of sweaung, hair erection, etc., " 
secondary effects on the sebum, epidermis and dermis 

iisS 
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The Diagnostic Approach. — Bearing the above facts in mind, it v?ill be appreci- 
ated that the approach to dermatological problems has to be somewhat different 
from tliat of “ internal ” medicine. The aetiology of many skin diseases and reactions 
remains obscure ; often several atiological factors operate together or in sequence. 
Variations of individual reaction to a particular agent, for example a drug, are marked ; 
on the other hand, various physical, chemical, emotional, malnutritional and infective 
nox£B may in the one individual produce eruptions closely similar to each other. 

In the sections that follow, skin diseases have been grouped according to tlieir 
causes when these are known ; when the cause is vague or unknown, they have been 
grouped according to tlie presenting symptom or sign, this being the most practical 
way of considering the dmcrential diagnosb, just as it was in the days of Robert 
WiUan. 

It is essential first to obtain certain historical data in every case. Only the patient 
knows the duration, site of onset, original appearance and the manner of spread of 
the malady : whether there have been previous attacdis, and what the past treat- 
ments have been wdth their effects. It is legitimate to ask the patient what he believes 
to be the cause when an irritant contact is suspected. The patient is now examined 
in routine, head to foot fashion, unless the condition is obviously local, and further 
questioning depends to some extent on the nature and distribution of the lesions. 
Suitable subheadings to the history include family history, past history, general health, 
personal history, domestic and occupational history : special attention is directed 
to racial characteristics and to the presence or absence of evidence of emotional 
mstahUlty. 

On inspecting the skin, It is necessary to decide the nature of the eruption : 
erythematous, macular, squamous, papular, vesicular, bullous or some combination 
of these; granulomatous, nodular or ulcerative; hyperpigmented or depigmented, 
and so on. This should enable the diagnosis to be narrowed down to a few possi- 
bilities. The final diagnosis is then attempted from a consideration of the colour, 
morphology and anatomical situation in the skm of any elementary lesion that may 
be found, and from the grouping and dbtribution of the eruption as a whole, and the 
presence of secondary changes, if any. Most dermatoses can be diagnosed on clinical 
evidence alone wthout the necessity for any pathological tests or biopsies. These 
tests should only be used as anallary aids in diagnosis, prognosis and treatment. 


SENSORY DISORDERS 

Excessive sensibility (hyperesthesia) without obvious skin changes occurs in some 
disorders of the nervous system (g.v.). It also occurs in certain skm tumours, espec- 
iaUy glomus hxmangioma and leiomyoma, and in certain inflammatory conditions, 
for example, periarteritis nodosa. 

Lack of sensibility (anssthesia) is found with certain diseases affecting the nervous 
sjstem, particularly syringomjeUa, leprosy, tabes dorsahs, peripheral neuritis and 
hysteria. 

In syringomjelia there may be anxsthesb with trophic changes in the skin of 
tlie fingers (Rlonun’s disease). The shiny, anidrotic skin is liable to become infected 
leading to des^ctive changes. The discrimination between heat and cold b lost, 
and the sensation of touch diminished or lost. Bums may easily occur, 

_ In leprosy depigmented or lupoid, aiudrotic, anaistlietic or pancsthetic areas of 
skin may be found, loss of touch, heat and cold being the earliest sensory changes. 

In tabes dorsalis perforating ulcers of the foot are tlic commonest manifestations 
of tlic sensory disturbance. 

In diabetes and oUicc forms of peripheral neuritis, glossy skin and perforating 
ulcers may occur, sometimes compUcatcu by arteriosclerotic iscliaunic effects. 
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In hystena, glove and stocking anaathesia is a common symptom, and the 
of Charcot’s tmd of palatal anaisthesu, conjimctival amcsthesia and suggKtioo 
anxsthesia is strong circumstantial evidence suggesting that a dermatosis is being 
hysterically produced or maintained r , j as 

Abnormal xemibtbty (parasthesia) occurs in a large number of skin diseases, 
itching (pruritus) 


PRURITUS 

This term is used to describe general or local itching of the skin m ^>luch 
IS either no obvious local cause or physical sira or m which such physical 
exist are secondary and due to rubbing (lichen simplex), scratching, excona » 
mfection or ovcr-treatmenL 


GENERAL PRURITUS 

Etiology and Pathology. — Generalised itching more commonly occi^ m ^ 
elderly and is thought to be due to artenosclerotic changes in the central 
sjstem. There may be some atrophy of the skm, but this is often seen without pnin 
and It probably has no connection with the symptom j 

HistoIo«caiIy no changes are observed m the skm except possibly some degree 
comadent^ atrophy and the effects of ph^ical damage . _ 

Clinical Picture — ^The patient complains of itching and tingling of the 
particularly when gettmg dressed or uncuessed or a few mmutes after getti ng » 
ted Hot baths or proximity to a fire aggravate the condition Loss of sleep 
the sense of imtabihw and helps to establish a viaous circle There m^ oe 
physical signs even when the patient complains bitterly of the distress 
sleep or there may be scratch marks, excoriations and areas of hchemncati » 
eczematisation and even some degree of infection. ^ 

Course and Prognosis —In the idumathic senile vanety the prognosis as teg®*^ 
cure IS poor, though longevity is not auccted. In all other vaneties the proguos 
depends on the cause 

Diagnosis — General pruritus may be a ^mptom of diabetes, jaundice, 
or gout , of intoxication by cocaine or opiates mduding codeme , of leukaanw o 
Kodgkm’s disease, of cutaneous reticulosis, or carcmomatosis Pediculosis so 
scabies must be eluded , itchmg around the shoulders may be due to pedi^o® 
capitis or corpons , the underclothes should always be inspected for hce and 
particularly at the scams louse infestation is more often secondary infected tna“ 
IS “ idiopathic ” pnintus The patient must be quesUoned as to the occurrence o 
whealing , there be none at the time of examination, or dennographism 
be demonstrable General pruritus may be of emotional origin, especially wfaw 
there is frustration or depnvation of affection. If there arc exconated papules, tn 
diagnosis of dermatitis herpetifonms must be considered 

Treatment. — ^The patient, if retired, should be kept fully occupied ^ ^ „ 
distract attenuon from the skm as much as possible Sudden changes of tcmpera^“" 
must be avoided. Baths should be pleasantly warm, not hot, and 4 oz. of bicarbo^^ 
of soda may be added to a 25 gallon bath to reUeve itchmg Woollen underclothing 
should not be worn m direct contact with the sVin Cond&nents, strong hot 
coffee, and over-mdulgencc m alcohol must also be prosenbed Sedatives 5U(» " 
phcnobarbitone, promethazine hydrochloride or butobarbitone are useful, and » 
milder cases a bromide and valerian mixture Opiates should not be given 
For local treatment if the skm is dry, hydrous omtment is useful, or equal 
of glycerine of starch and lanohn In other patients a lead and calamine lotion of 
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lead and glycerin lotion can be used, but tar, phenol, menthol, antihistamines and 
benzocaine derivatives are best avoided. 

LOCALISED PRURITUS 

This may occur without physical signs or friction may produce the condition 
known as lichen simplex ( 5 . 0 .). This is of variable appearance according to its sitoa- 
tion. The commonest sites are the scalp, the back and sides of the neck, the eyelids, 
brows or perioral region, behind and above the ears, the elbows, \vrists or palms, 
the external genitalia, the medial aspects of the tiughs, the lower parts of the calves 
and the feet. 

ANOGENITAL PRURITUS 

This may occur as pruritus ani in either sex, as scrotal and perineal pruritus in 
the male, or as vulvar pruritus or combined anal and vulvar pruntus in the female. 

PRURITUS ANI 

Pruritus ani is often present tvithout physical signs ; if any signs are present they 
may be either the cause or the effect of the symptom. 

Etiology. — Often the itching starts from some transitory cause but continues 
after this has been removed, in part owing to a vicious circle of scratcliing and further 
it^ng, and in part owing to the relief of emotional tension that seems to be provided 
In some (com this practice. Anal irritation may be due to rectal, mal oc 

cutaneous conditions, to diabetes or to drug intolerance. Proctitis with irritating 
discharge is an occasional cause. ^ Threadworms in the rectum pass into the an^ 
canal for ovideposition and cause intense itching. Piles and anal tissures are other 
common causes but cutaneous tags resulting from fibrosed piles should not be re- 
moved In an attempt to give reliu. On the skin, lack of cleanliness, monilial and 
ftingous infections, and Phtkirus pubis infestation, may be responsible, or the condition 
may has'e arisen from sensitisation to local applications, from drugs such as phenol- 
pbtbalein taken internally, from the disturbance of intestinal fiora, and the encourage- 
ment of monilia by the use of antibiotics such as chlortetracycline or chloramphenicol, 
or, rarely, from skin diseases such as lichen planus. Patients with pruritus ani often 
suffer from localised hyperidrosis which aggravates the condition by the discomfort 
it causes and by its encouragement of fungous and other infections. In resistant 
cases without physical signs or ivith lichenification, an emotional factor may be the 
most important *, tins may take the fonn of inadequately expressed rage and aggression, 
or it may be symptomatic of a passive homosexual tendency. 

Clinical Picture. — ^The sCn may look normal or there may be scratch marks 
and deep furrowing and ridging from lichenification. There may be a sodden condi- 
tion of me anal ** funnel ” or there may be a patch of lichen simplex 2 or 3 in. to one 
side of the anus. The psychogenic form may be accompanied by a tendency to 
exhibitionism, shown by the wearing of effeminate clothing as well as by an exceptional 
enthusiasm for being repeatedly examined by the doctor. 

Treatment. — If no obvious cause can be removed the treatment is symptomatic 
by bland local applications, sedatives and, in the most resistant cases, X-irradiation, 
in exposures of SO r or 75 r on up to four occasions at weekly intervals. When 
lichenification is present thorium-X applications may prove as effective as X-rays 
and they carry no serious hazard of post-irradiation sk^ changes. The constant 
application of firet one and then another remedy to the itchy anus must be discouraged, 
as only increasing introspection. A good standard of cleanliness is important but 
medicated soaps or antiseptics should not be used. The should be dried care- 
fiilly without friction from a towel, and a dusting powder of talc and boric add 
applied. 
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The best local appbcations are hydrom ointment or a 
1 0 per cent of phenol may be added, or if any ^ Snvativi are 

paint may give good resuta Antihistammic creams and ^ 

best avoided Good results are bemg darnied from the use of condition, 

Apenents, particularly phenolphthalem and aloes, may a^ Strong coffee and 
and the patient should avoid them or use only liquid paraffin btr g 
condiments arc best avoided am nor are ner^^ 

Psychoanalytical procedures are rarely of va ue m 
undercutting operations or anastheuc injccuons a logical or effective p 


SCROTAL AND PERINEAL PRURITUS 
Here a fungous cause may be apparent There 
from clothmg may aggravate the condition and ^ J gjit m protein, 

start It Prumic scrotal dermatitis may also anse with diets 
iron and vitamin B complex , but in the majority, no local cause can 
In psoriasis and bchen planus scrotal lesions may is often 

more than the local manifestations of the general disorder Lichen s p 
observed with or without cczematisation and infective changes . , j disorders 
Dietetic adjustments and antifungous measures may be „gocral 

such as seborrhmic dermatitis, lichen planus and p^riasis ^ rtct incalappb<^ 
principles For lichen simplex in the penneum or on the scroWm bland 
tions such as oUy calamme louon or hydrous ointment are rhenzocaioe) 

creams which have a tendency to sensitise the skin Local anastbetic ^ jj^tous 
applications have strong sensitising properues ^d may «usc a severe 
dermatitis which adds to the patients distress Thonum X m * occasions, 

Uon of 1500 c s u per ml , applied at fortnighUy mUrvals on up to six o 
may help X rays may be used in fracuonal doses but are best avoided on me ^ 

If Uicy ^e used here, it is wise to use very small (33 r) mdividual exposu f 
a total of 100 r only sexual 

In addition to these local measures an attempt should be made to reuc 
maladjustments if present This is more likely to succeed with scrotal tna 
permeal or anal pruritus 


PRURITUS VULV,® 

This term is sometimes applied to dennatoses of the gcmtocrural 
medial aspects of the thighs as well as, more correctly, to strictly vulvar conui . 

Etiology and Pathology. — ^The causes include vaginal discharges due 
monas or monilial infections, nutntional deficiencies, drug intoxications, P^^surA 
from oral chloramphenicol or chlortetracyclinc, threadworms (m children), giy 
psychosexual difficulties contact sensitisation to contraceptive jellies vaginal ^ 
Mlutions or to the rubber of contracepuve appliances, to lads of 
the excessive use of antisepUcs, to Phtfunu pums infestation Localised derm? ^ 
that may be responsible include psoriasis, seborrhiEic dermatitis, lichen P 
atrophic senile vulvo-vaeimtis, Bowens precancerous dermatosis, but in a 
condiuons as well as m lichen simplex there is a possibility of the dermatosis 
the result of friction rather than the cause of tlic pruritus A most mtractaD 
13 that due to lichen sclerosis ct atrophicus, this is an atrophic, sometimes 
condiUon of the vul\ a, penneum and penana! skin, often with similar lesions be 

Clinical Picture. — ^Therc may be no abnormal physical signs or , cuxcd 
lichcntficauon, exconauon, boils or impetiginous lesions, or a superimposed 
contact and infective dermautis resulting from faulty treatment. of 

Treatment.— This depends on the cause and may consist of the 
diabetes or of a trichomonas infection, the relief of an emotional conflict, the f 
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of aa offending drug» the avoidance of a contact irritant or the provision of an adequate 
dieL A drug such as phenolphthalein* may cause a fixed ery^ema at the vulva, 
with pruritus ; or drugs such as chloramphenicol or chlortetracydine may by removing 
competitors encourage multiplication of monilia, the pruritus in these circumstances 
being caused by a monilial vulvo-vaginitis, or by vitamin deficient from the destruc- 
uon of intestinal orgamsms having the property of synthesising vitamin B. 

Ample sedation with barbiturates is necessary to prevent the establishment of a 
vidous drde of friction, lichenification and infection, and more friction. It must 
be remembered, hotvever, that barbiturates can, though rardy, themselves cause 
pruritus vulva. 

Local treatment depends on the type of reaction obser\’ed. If there is any infec- 
tion, magenta paint or Vioform cream are usually effective in the less severe forms 
due to monilia and Stapl^lococcus saprophyttcus, and a wide spectrum antibiotic such 
as chlortetracydine, oxytetracydine or chloramphenicol in franldy pustular, furuncular 
or impetiginous forms. A 1*0 per cent, solution of cetrinude is useful as a deansing 
agent. For vulvar boils the application of a 75 per cent- industrial spirit with 1 per 
cent, brilliant green and 0*1 per cent, mercuric chloride is useful. For lichen simplex, 
hydrous ointment, zinc cream or ether-soluble tar paste (Martindale) may be used. 
Antihistaminic creams are probably no more effective than the base in which they 
are incorporated and their use carries with it some risk of the development of cutaneous 
sensitisaUon. Benzocaine aniEsthetic applications are contraindicated because of 
their powerful sensitising properties. The use of cestrogen creams is restricted to 
cases of senile vulvo-vagmitis with atrophy. For pruritus vulvte with lichenification 
thorium-X in a strength of 1500 e.s.u. per ml. of spirit, applied fortnightly, is some- 
times effective, as is X-iiradiation given in exposures of 75 r weekly on up to four 
occasions. For Bowen’s disease, exctsion is preferable to radiotherapy owing to the 
relative radlo-insensidrity of this dermatosis. 

Psychogenic forms may respond to the relief of confiicts over sexuality, these 
usually being due to a guilty liaison or to fear of pregnanc)*, venereal disease or cancer. 

PRURIGO 

Prurigo is a term used for a group of intensely itchy conditions in which the 
predominant phj’sical signs are lichenification and excoriated papules. Lichenification 
is produced by friction and presents as terracotta thickened skin wth accentuation 
of the contrast between the normal diamond-shaped elevations and intervening 
furrows. Prurigo papules are ill-defined obtuse elevations with excoriated tops, 
caused by trauma from the finger nails. In some forms a contnbutory factor may be 
erection of the hair follicles (horripilation) in response to various stimuli. 

_ Etiology and Pathology. — ^Thc xtiology of these various disorders will be dealt 
with individually. 

Histologically there is hyperkeratosis, thickening of the granular layer and acan- 
thosis, with elongated rete ridges. In the demus mere is an inflammatory infiltrate. 
Areas in which the epidermis has been removed in part or in its full depth may be 
seen, covered by blood scabs or by infected scabs. 

LICHEN SIMPLEX CHRONICUS 

(PnuRiTus vviTU LiaiBOFiavnoN : Neubodekmatitu CiocuMscwrrA ; Nevrodebuitk) 

Etiology and Pathology. — The sense of itching in this condition is usually 
central m origin and brought about by frustrated anger or hbido ; or a trivial loc^ 
imtant npy operate in the first place and the vidous cirde of itching, rubbing, licheni- 
ncauon, itwing be brought about. This primary form has to be differentiated from 
lichemfication developing on contact dermatitis, a phenomenon not unusual where 
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compcnsanon claims await setUement or where there is some 
factor m addiUon to a contatt cause for a dermatosis. In both primary an 
fonns hystencal traits are often apparent. with a non- 

Histologically there is slight hyperkeratosis and marked acanthosis, 
specific infiltrate m the dermis , , f _ - imjb, 

^ Clinical Picture.— A patch of lichen simplex is eradu- 

hes m Its long ims The colour is red or reddish-brown and m 

aUy mto the normal skm Without outlymg satellites . deoth and 

accentuaUon of the normal skm pattern, creases bemg „-,,-iv^evated 

■width, and the mterposmg lozenge- or diamrad-shaped areas ° and resemble 
above the creases than m the normal skm These ar^ are often y thickeiung 
grouped papules of lichen phmus There may be a fine scahne ^-a be 

If scratchmg is earned out as well as rubbmg, exconabons and b . -mentation 
visible There is usually marked pigmentabon but occasionally p 
occurs Lichemfied skm is thickened and melasuc, tendi^ to becom -wacter- 
secondanly infected with erysipelas, unpeugo or boils The , .u-gupra- 

isbcaily affected by hchen simplex are the nucha, the sides of i pemtahs. 

clavicular regions, the ulrur aspects of the elbows, the hands, the ^ -.pects 

the anal and penanal regions, the inner and outer thighs, and the antero- 
of the ^ves ; but other sites may be affected. - . g^Ip 

Lichen simplex is modified m appearanw m certam situabons scalmgf 

scabbed exconabons are often seen or diffuse redness and protuse, 
even with collarettes of coarse asbestos-hke scaling for a fe^v miUimctTW P 
shafts— the so-called “ fausse teigne amiantacie ” At the nape of . nuld 

area is usually superficially excoriated, with grey scales and h§bt On 

infecuon may be superunposed. On the brows the hairs are ^ patiero 

the palms, dyskeratosis dormnates the picture and acceotuauon oi me Kn^ieo 
IS mconspicuous In the flexures, the ^erkcratouc skm becomes ^urw, 
and wluiened, resembhng leucoplakia The sufferer from lichen simplex 
agitated and start to rub the lesions during the interview when enquiry is n»u 
relevant personal matters , ^ .^oth" 

Course and Prognosis — ^The malady may persist indefimtely or 
out treatment its rehef depends on abatement of the emotional tension oo ^ 
this 13 not possible , sometimes if the pabent and the source of the tcnsio 
separated the condibon may clear •without other treatment. oftc® 

Diagnosis — The diagnosis from hdiemfied dermabbs of external 
difficult. Usin’ly with hchenificd dermabbs there is a history of a more wid P 
erupuon which luis finally become localised, perhaps m the antecubital j-gjete 
Lichen planes may simulate hchen simplex but there are usually some 
lesions to be fouii ^ which clarify the diagnosis Lichenoid plaques on the 
ever, m^ be due to lichen simplex, lichen planus or (rarely) hchen amjmi 
their dii^rentiabon may only be possible by biopsy eorusis* 

At the nucha, hchen simplex may resemble seborrheme dennaUM aim p£^^.ery 


but the circumscnbed pattern is not typical of the former and the abset^ «eoc* 
scalmg or of psoriasis elsewhere renders the latter diagnosis improbable. The 
of pediculosis or of hair-dyc dermabbs must be excluded. On the P^jctorT 

ana dyskeratobc contact dermabbs base to be excluded on the evidence of can 

and the presence or absence of psoriasis elsewhere At the flexures, leucooiasw ^ 
be excluded because it only occurs on muasus surfaces , but hchen simplex ^ 
mucosal aspects of the labia majora and of the labia mmora may be accomp®*^ 
leucoplakia. . f of th® 

Treatment. — ^Thc treatment of hchen simplex is, essentially, the rcliei ^ 
related tension state If, as often happens, this is not possible, an 
be to break the viaous circle wnth general sedauves and local appu 
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Barbiturates are most useful for this purpose, for example, phenobarbitone ot. to 1 
twice a day, and butobaibitone gr, 3 to 4^ in the evemng •, or a bromide and valerian 
mixture may pro\e useful, and prometh^ne hydrochloride 25 mg. in the etening 
for its antipruritic action. Occasionally the draught of paraldehyde 14 fl. oz.^ is 
indicated as a quick-acting sedative for use in the middle of the night, Amphetan^e 
sulphate 5 mg. after brealdast is useful when there is depression, and helps the patient 
to obtain reUef by deeds or words in place of harmful and useless emotions. 

Locally, tar is of great value in the form of the solution of coal tar 2 to 6 per cent, 
in zinc paste, or the more elegant ether-soluble tar paste (Martindale) may be used. 
At the nucha it is better to incorporate the tar in the ointment of wool alcohols and 
when the skin is markedly thickened the solution of coal tar can be applied neat 
once a day, with considerable relief. At flexures and the anogenital region, tar cannot 
be used with safety and magenta paint makes a >*aluable substitute, partly no doubt 
from its phenol content and partly from its powers of controlling second^ fungous 
infections. Oodusive dressings are not so effective as might be expected because 
they may give the patient a feeling of guilt and frustration from the loss of the emotional 
relief (onanisme pruritique) that rubbmg these lesions provides. 

X-rays in a course of three or four exposures of 75 to 100 r each time are often 
invaluable; thorium-X, too, 1500 e.$.u. per ml., is often helpful, particularly at 
hairy sites or if the patch is of a shape and size not easily covered by an X-ray applicator. 
Thorixun-X is applied in spirit or as a varnish and the affected area should not be 
xvashed for the next 72 hours. The patient should be warned that considerable pig- 
mentation may develop at the treated site and persist for some months. 

The patient should avoid hot baths and proximity to flres and try to av old emotional 
heat from the life situation as a whole. Adjustments so as to avoid difficult personal 
contacts may be necessary, and prove highly effective. 

PRURIGO OF BESNIER 

(Flexcrm. Prcrico; Atopic Dermatitis; Astuau-Hay Fever- Prurigo Symjrome; 

Prcricinous Faciai. Eczema, etc.) 

Prurigo of Besnier is an itching condition affecting in particular the flexures and 
the face; it usually begins in infancy and may alternate with, or more rarely be 
accompanied by asthma or hay fev er. 

,$tiology and Pathology. — The fundamental abnormality is spasm of plain 
muscle from many relatively trivial stimuli which would have little or no effect on 
the majority. The spasm may affect the bronchioles, causing asthma ; the v essels 
of the nose, causing vasomotor thinocrhoca; and the skin, causing gooseflesh and 
vasoconstriction. Sweating is often excessive. 

Inheritance and the early environment both seem to be of importance in the 
stiology but the latter seems more significant than the former. Those affected are 
of average intelligence but are excitable and prone to feelings of insecurity and are 
often m^djusted to their parents, particularly the mother (the so-called ” maternal 
rejection factor Threats to security or to loss of affection are the most significant 
and obvious of the many factors that bring about exacerbations. Breakdowns may 
occur witli changes of school or occupation or at times of engagement, marriage or 
bereavem^ts. Other factors include changes of temperature or of humidity, air- 
borne,^ injected or ingested allergens, rough clothing, drugs and infections. The 
pruriginous individual reacts to everyday stimuli with a mechanism designed for 
emergencies. Thus, pollens, danders and household dusts may cause bronchial spasm 
or vasomotor rhinorrheea. Stroking the affected skin causes a white line to develop 
in 15 seconds; the usual red line does not foUovv; at unaffected rites the normal 
reaction of white line followed by red may be observed. Cutaneous infections in 
these individuals tend to become generalised, in part becau'^e of tJie scratching that 



'diseases of the skin 


IIVD — 

helps disserainauon Thus, prungmous individuals may get generalise stap ) 
denna, generalised herpes or widespread vaccinia 

Chmcal Picture^Besnier'a pningo presents as one of °,cularaDd 

eczema (go) It may begm as early as the second “Ihg mfant-the 

erythemato squamous condmon mvoUmg parts easily reached T ^es and 
face, necl^ antecubital regions, wrists, hands, popUteal spac^, . J- ^ faintly 

feet The trunk may escape enUrely or it may show ® infect cr 

pink papular and scaly eruption TTie lesions may be exudati , 

hchenified ^ . i i„ ,n the eveninl 

The mfant penodically mdulges in orgies of rubbing, particularly to 

^,7h<»n fnntrfltp.fi nr tired, and with determination overcomes any f.. 


even if the arms are tied The condition usually oecomra /’“Til hut there 

starts to walk and to do thmgs for itself It may disappear for y. localised to 

is usually a recurrence at puberty and the prungo is then more j peck 

the bends of the elbows and of the knees, the hands and wn^, gjioi^ 

and sometimes to the gemtocrural region and to the feet. The life, 

hchenificauon and cxconations The condition may persist well mw 
(though It usually gets less se\ere after 20 years of age) with or 

exposure to heat, anxicues and an ever-varying pattern of contact ^ 
air borne allcrscns (if the results of patch and scratch tests ^^»n! 7 aec©eD*» 

m these individuals) Sometimes the first occurrence is in adult hfe, and e g & 
marriage or a bereavement usually precedes the dermatosis j c ihe oictot®- 

Xeroderma is often coexistent with Besmer’s prungo and modihes V 
Cataracts are a serious complication in some cases which persist mto adult ^ i 
are believed to be congenital but fncuoa apphed to the eyelids may well p j 


m their maturation . the 

Course and Prognosis —This depends upon the possibihues of 
causal fartors If they cannot be eliminated the malaay may persist Jerioa 

Diagnosis — The malady has to be differentiated from contact eczemato^ 
titis, especially when complicated by hchenificauon In prungo the of 

is not a papido vesicle but is a prungo papule, an obtuse elevauon of a o 
dusky hue, often with an excoriated top , or if these elementary lesions are 
cemible, hchenificauon dommates the picture , 

Besmer’s prungo involving the face (prungmous facial eczema) has to be 
eotiatcd from actmic dermauus and from eczematous dermautis of the jod 

by air borne or hand transferred agents The former affects the forehead, n^ 
malar ndges and other parts exposed to light. The Utter affects paiticuUr y 
eyeUds and perhaps the skm of the sides of the neck. . whol® 

Treatment. — ^The treatment of Besmer’s prungo is very much that of tjsc 
pauent with his charactensuc personahty and his personal problems, rather 
management of his skm condiUon by itself A change of atutude and co-op«®^ ^ 
on the part of the parents is equally important. If a steadier level of 
calmer home atmosphere can be made to prevail, all w ell and good. If not, a 
removal from the unfavourable and often tense atmosphere » the second best ^ 
This may entail a penod in hospital or m a convalescent home, and for some 
special residential Pooling facihUes are ideal. , 

Apart from these procedures, treatment is mostly symptomauc, by 
appheauons such as ca l a mm e limincnt and general setUuves m ample dosage, 
m mmd that sufferers from prungo usually tolerate barbiturates vscU and 
huger than the average to bnng about quiet and sleep and freedom from scraic*^^ 
i\nuhistanumc drura with anUptunUc properues, for example promethazine 
chlonde, are also valuable Chlororomazme 25 mg udj ormeth}Ipcntynol(tit> 

ZoO mg t.d.s. IS someumes helpfuL The prungmous pauent needs to be kept 
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occupied, either with suitable manipulative toys in childhood or by manual work 
in adult life. . . , , , , . i j 

For the worst cases in-patient treatment is invaluable ; sedation can then be used 
in larger doses and nonspedfic measures tried, such as fever therapy with T.A.B. 
intravenously in doses of 25 million, 50 million and 100 million organisms at 5-day 
intePi'als (for an adult). For localised patches thorium-X or X-irradiation is some- 
times indicated. Intravenous infections of corticotrophin 50 mg. 8-hourly will bring 
about a partial remission, but tms treatment is advisable only in exceptional circum- 
stances. 

Hydrocortisone ointment has recently been reported to be highly effective in 
relieving the local manifestations of this malady. 


DISSEMINATED NEURODERMATITIS 

This terra is used for extensive and severe examples of Besnier’s prurigo and 
other wdespread lichenified and pniriginous eruptions in which no contact, toxic 
or reticulotic cause can be discovered but in which the malady appears to Indicate a 
maladjustment to the environment, particularly in circumstances of deprivation of 
occupational activities, bereavement, sexual frustration and unwantedness. It affects 
adults of ages. 

PRURIGO OF HEBRA (PRURIGO FEROX) 

A chronic itchy disease starting as urticaria and persisting indefinitely. Two 
forms are recognised, prurigo ferox and prurigo mitis. 

^Etiology and Pathology. — Inheritance is an important factor, but whether tliis 
consists of the inlieritance of an abnormality of the slun or a low level of mtelligencc 
is not clear; probably tlie second is the more important. 

Clinical Picture. — The condition usually begins in the first or second years 
witli a polymorphic eruption of scratch marks, erosions, lichenification and papular 
urticaria. The malady gradually becomes localised to the limbs, particularly to their 
extensor surfaces. Later, prurigo nodules develop and the urticarial component 
fades. 

As years pass, the picture is of extensive excoriations, lichenification and pig- 
mentation w ilh scarring and tliickening of the skin, and freedom of the flexor aspects 
of tlie joints. The lymph nodes in the axillx and groins are enlarged. The trunk, 
neck and face may be affected. The malady is rare in tlie British Isles. 

Diagnosis is irom xeroderma and from other itchy diseases of the skin, including 
crusted scabies. 

Course and Prognosis. — Prurigo mitis may improve at puberty, but in prurigo 
ferox tlic prognosis is unfavourable, tlie malady persisting in spite of treatment. 
Infection may occur. 

Treatment is symptomatic, by bicarbonate of soda or tar baths, antipruritic 
applications such as 2 to 4 per cent, of solution of coal tar in zinc cream or paste, 
and adequate sedaUon by bromides, barbiturates or antihistaminic drugs. A period 
of removal from the home surroundings to hospital, convalescent home or residential 
school is often useful. 


PRURIGO NODULARIS 

This is a rare malady and may in fact be a vanant of liclicn planus {lUhcn obliuus 
cornnis)t differing from lichen, planus Jtypertwphicus by reason of the large obtuse, 
dome-shaped no Jules alTtcting tlic extensor surfaces of the forearms and legs, vvhereas 
licJicn planus hyptrtrophichus is more plaquclike and usually localised to the calves 
and ankles. 
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DISEASES OP THE SKIN 


SECRETORY DISORDERS 

Sweat secretion may be excessive, dmumshed or suppressed (hypendrosis, hypoid- 
rosis and anidrosis) . , 

Sebum secretion may be excessive (seborrhcca) or diminished (xeroderma, icnmy- 
osis) Sebum secretion is qualitatively altered in “ seborrhceic ” dermatitis witbou 
there necessarily being any quantitative changes “ Seborrhceic *’ dennatiUs ^y 
occur With an average sebum flow or with scborrhcca or e\en with xeroderma, it is 
better designated “ infective dermatitis ” 

HYPERIDROSIS 

Generalised sweatmg normally occurs from heat, exertion, fear, febrile and toMC 
states. Certam central nervous system lesions, hyperthyroidism and acromegaly, 
and some drugs (acetylcholine, pilocarpme) can al^ cause sweating Adolesccn 
and young adults are affected more often children or older people by excessne 
sweating from anxiety, the obese suffer most from heat and exertion , 

In localised hypendrosis, the sites most conunonly affeerted are the pal^ an 
soles, the axilhc, the anogenital region or the centre or the face On the pal^ an 
soles there is often also a tendency to penuosis Involvement of the 
interfere with working capaaty, owing to soiling of paper and other materials brndl^ 
Sweaty feet provide damp, dark, poorly aerated conditions which are ideal for tM 
growth of saprophytic organisms Sweat, aad when secreted, becomes a lk a l ine as 
It decomposes and this further encoufMCS the growth of pathogens and facmtative 
pathogens, both bacterial and fungous The decomposing sweat often has an offensive 
odour (bfomidfosis) and may become coloured from the proh/eratioa of chromogenic 
bacteria (c^onudrosis) 

Excessive sweatmg predisposes to contact dermatitis from water soluble irritants 
Dermauus m the rubber industry is more common m sweaty individuals, the 
leaching out potentially imtant antioxidants and other preservatives from the rubber 
Similarly, dermatitis of the axillary folds occurs from dyed clothing or from dress 
protectors 

Penanal sweatmg often becomes compheated by maceration and momhal or other 
fungous infecuons 

Axillary hypendrosis is a senous incoovemence to many women because it may 
cause discolourauoa and rottmg of fabnes, bromidrosis and other social embarrass- 
ments Offensive axillary odour (bromidrosis) is entirely due to bacterial decompo^ 
tion of the sweat, the axillary apoenne sweat ^mg without odour when first secreted 

Sweatmg of the centre of Uie face may be caused m some mdividuals by eating 
hot or spicy foods 

Excessive sweating m fever may cause the erupuon of ramdrop-Iike vesicles 
{mtliarta cryttalhna, tudamina) situat^ m the homy layer 

Treatment. — ^The uncovenng and removal of any emotional cause that may ^ 
present is essential for cure , otherwise treatment is largely sj-mptomatic. A bromide 
mixture with belladonna to the Urmt of tolerance may ne used to give temporary 
relief but 13 not a practical method for prolonged use Phenobarbitone may be mom 
effccuve In severe cases a trial of ganglion blockmg agents, such as pentolmium 
tartrate is justifiable The fluid intake should be as small as possible consistent with 
the relief of thirst. Frequent tepid baths should be taken, and the whole body or 
the affected parts liberally dusted with a bone aad and talc or salicylic aad powder, 
the latter being especially useful on the feet. To prevent or combat infection and m 
minimise bromidrosis, foot soaks malm 6000 solution of potassium permangan^ 
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are useful. Coarse woollen socks and rubber-soled or tennis shoes should not be 
worn. The socks should be of a cotton material and should be changed at least once 
a day. For the a 1 in 80 solution of aluminium acetate (^Burow’s^ solution 

diluted 1 in 10 with water) is the most eifective remedy. The axillary hair should 
be kept closely shaven to make washing easier. Sympathectonay is not advisable 
for a malady often emotionally produced and X-ray treatment, if it is to be effective, 
necessitates a dosage which exposes the patient to the risk of later irradiation effects 
on the skin. 


HYPOIDROSIS 

Diminished sweating occurs in myxcedema, congenital ectodermal defects, exten- 
sive scarring, diabetes, renal disease and some cachectic states; also in some skin 
diseases, particularly xeroderma, scleroderma and in the senile skin ; or in the atrophic 
skin following the administration of Hquor arsenicalis, or the excessive use of X-rays, 
or too much exposure to the sun. In other skin diseases with pathological scaling, 
partial obstruction of the sweat ducts may cause hypoidrosis. 


ANIDROSIS 

Cessation of sweating occurs in the anxsthetic skin areas of leprosy, after sym- 
patiiectomy, and sometimes in poliomyelitis. Sweat suppression may occur in hot, 
numid climates as prickly heat (miliaria rubra) and as tropical anidrosis (miliaria 
profunda). In temperate climates a similar condition may be caused by hot, humid 
work^g conditions and by exposure to moderate heat after having suffered and 
perhaps partiallv recovered from some forms of contact dermatitis, for example that 
due to cement dust. 

Prickly heat is peculiar to the white races. Its causes are believed to be the 
wearing of dothes and the use of spirit, powders and too much soap on the skin in 
humid, hot climates ; also the *' seborrhetic ” type of skin with follicular vulner- 
ability to infection. The qualitative sebaceous deficiency leads to the formation of 
“ keratin rings ” at the osUa of the sweat ducts. These rings act as plugs and the 
dammed-up sweat bursts out from the ducts causing disruption of the adjoining 
epidermal cells ; rupture of the duct lower doivn may cause an inflamma tory reaction 
in the dermis. Clinically there :we itchy red papules of prickly heat {miliaria rubra) 
and foUicular pustules (ostio’foUicuUliSf Bodthart*s impetigo) due to infection of the 
contents of obstructed ducts. Recurrent attacks of pnckly heat may lead to destruc- 
tion of the intra-epidennal portions of the sweat ducts ; further exposure to heat and 
humidity may then lead to mtliaria profunda^ with vesicles resembling sago grains 
in the dermis, causing non-itchy tropical anidrosis, which may go on to heat-stroke. 

Adhesive plaster skin reactions are more often due to sweat-duct obstruction and 
infection than to eczematous hypersensitivity. It usually starts 48 hours or more 
after the application of the plaster. It is Idtely that other forms of dermatitis, for 
example those due to dress protectors, rubber, cement, etc., are in part due to sweat- 
duct irritation and obstruction. 

Prevention and Treatment. — ^An attempt should be made to mnintam an oily 
film on the surface of the skin in order to replace any sebaceous deficiency. For this 
purpose anhydrous lanolin or the ointment or wool alcohols may be used. T^e patient 
should be advis^ against the use of degreasing and dehydrating substances on the 
surface of the skin and should wear loose-mcsh cotton, underwear. 


DYSIDROSIS (see Pompholyx, p. 1220) 
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DISEASES OF THE SLIN 


SEBORRHCEA 

Excessive oilmess of the skin may occur from puberty onwards, and is ^ 
hormonal (androgenic) influences, it usually diminishes witli advancing age. i 
more common in the coloured races and may show a familial inadcnw anwngst w 
people It affects the regions with most sebaceous glands, the scalp, the , 
nasolabial folds, the chest and the back. The skin is greasy, thickened, mu ) 
coloured and with patulous follicles, from which scmi-soIid sebaceous maten 
extruded There is often a tendency to premature baldness of masculine tyoe, w 
other areas, such as the beard and chest, grow tough, coarse hair Acne cu/gnm 
common complication of seborrheea Keratinous plugs at the pilosebaceo^ to i 
cause retention of sebum and inflammatory changes of acne papules and 
Infection of the scborrho:ic skm wrth faoiltativc pathogens may cause mie 
( ‘ seborrhcEic ") dermatitis, or infection with more virulent organisms may » 
impetigmiscd seborrheea or furunculosis The seborrhccic skin is unduly 
to fat soluble irntants , hence the application of oinimcnts contaming ^ 

may cause a chemical folliculitis and dermatitis Seborrhme mdinduals baie 
tendency to de\ clop rosacea i. 

Treatment — ^The diet should contain ample protein, vitamins and miner » 
and should not contain an excess of fats and carbohydrates Frequent washing 
soap and water is essential Sulphur compound lotion may help to diminish seborr 
ana to control any associated acne or infccuon 


XERODERMA 

In xeroderma and its more severe form, ichthyosis, the slun is abnormally ih? 
with a diminished secretion of sebum and, to a lesser extent, of sweat There is ^ 
a thickening of the homy layer, sometimes with preference for the pilosebacco 
follicular o^ces {keratostt tuprafoUtcularu) 

Etiology and Pathology. — ^The disease is mhented, apparently as a doming 
factor, affecting both sexes and often several members of one family It is usuauj 
noticed soon after birth and may be present at birth Histologically there is 
keratosis especially at the pilosebaceous ostia and an absence of the granular 
The prickle cell layer is thm The sebaceous glands are few and small, but the swea 
glands are not obviously durunished 

Clinical Picture —In the milder cases the skin on the extensor surfaces of the 
hmbs and body is dry and rough, with a slight brarmy scaling The flexures app«« 
normal On the extensor surfaces, of the hmbs the hair follicles are prominent "itn 
small horny spines projecting The hair is dry and lustreless and breaks easily 
It may be sparse In severer cases fish like, adherent, grey scales cover the 
body The skin is rough and even the face is affected to some extent. Ichthyo^ 
hytlTtx is a form of hard mevus occurnng m Imes or bands, and has no relation to 
ichthyosis Xeroderma often accompanies Besmer s prungo. . c 

Course and Prognosis^The dry, unoded skin cracl^ easily and from its deh 
ciency of sebum is suscepUble to bactenal mfecUon. Xerodermatous individual 
have to be prevented from takmg up unsuitable occupations Excessive contact wtn 
soaps, detergents and fat solvents arc all likely to be harmful , exposure to cold weather 
aggravates the condiUon, the glandular acUvity then bemg mmimal , on the othe^ 
band, exUeme heat may lead to heat stroke owmg to the mabihty of those suffen^S 
from severe xeroderma to lose beat adequately by sweaUng Xerodermatous indiviu' 
uals should be in dean dry work m an equable temper^re Xeroderma tends W 
improve to some extent at puberty, only to get worse again with advancing ag®* 
The worst cases remain severe in adult Itie 
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Diagnosis — This is usually easy Differentiation has sometimes to be made 
from acquired atrophy ^vlth scaling of the legs, or from phrynoderma {keratosis 
folhculans) caused by vitamin A and C deficiency The history and the distribution 
of the dry but not inflamed slcm usually enables the correct diagnosis to be made 
Treatment — ^\Varm baths may be taken daily, followed by the rubbing m of a 
suitable ointment Individual preferences vary Some like to rub m soft paraffin 
omtment, while the skm is still moist, others prefer the ointment of wool ucohols 
or gljcerm of starch, with either hydrous lanolm or salicylic acid ointment m equal 
proportions A superfatted soap should be used, but not to excess The admi^- 
trahon of thyroid extract or of vitamm A is without effect 


PIGMENTARY ANOMALIES 

The colour of the skm depends on the amount of skm pigment (melanin) it con 
tarns, on the thickness of the epidermis and on the amount and o^gen content of 
the blood flowing through the more superficial vessels of the dermis The muddy 
colour of acne is related to the relatively opaque, thickened homy layer and mcreased 
sebum flow, the patchy redness of rosacea to the static dilatation of the cutaneous 
vessels, and the peachlike skin of the maiden to her naturally thm and smooth, 
relatively translucent feminine homy layer overl>ing blood vessels neither statically 
dilated nor contracted but responding normally to changes of temperature and of 
mood The colour of the skin is a poor index of die htemoglobm content of the blood 
If the blood vessels of the skin are dilated, anteinia may be masked, and if they are 
contracted there may be considerable pallor without ansmia 

Pigmentary changes in the skm may be due to an excess or insufficiency of melanm 
or to the presence of extraneous substances mcluding blood pigments bile pigments, 
carotene, mepacnne, gold, silver, lead bismuth and various substances mtroduced m 
tatloomg, eitner by accident or mtention 

PHYSIOLOGY OP MELANIN FORMATION 
JtlelaniD a complex iron free substance, is formed m the melanoblasts by the 
action of a ferment, dopa oxidase on a colourless precursor, dihjdroxyphenyl alomne 
(dopa) , dopa is formed from tyrosine by tyrosmase but only in. the presence of copper 
ilelaiun sunthesising (melanoblasts) can be differentiated from melarun- 

contaming cells (roelanophores) by the dopa reaction , fresh tissue is immersed m a 
solution of Iwvo rotatory 3 4 dopa when the melanoblasts are stained brown Re- 
ducing substances, for example ascorbic aad, inhibit melamxi formation and oxidismg 
agents stimulate it. Dimercaprol (B A L ) and thiouracU may inhibit pigment forma 
tion as may the monobenz^lether of hydroqumone when applied loAlly 

Melanoblasts are dendntic cells scattered amongst the germinal epidermal cells of 
the basal layer Themelamn is earned by their dendnticprocesses to the cells of the 
basal and pnckle layers and deposited as granules within them- Pigment containing 
cells (melanophores) are also seen m the denms , they take up any merarun that 
passes from the epidermis to the dermis Increased mclanouc pigmentation of the 
skin may occur with or without previous inflammation of tlic skm, and may be general 
or locaL 


INCREASED PIGMENTATION 

Racul pigmentation affects the buccal mucosa: as well as the skin Without prior 
knowledge of the mhentance it is sometimes difficult to dcadc if pigracntauon is 
racial, but a considcratioo of the colour of the qcs and the colour and texture of the 
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hair, together with other racial anatomical traits of facies, etc , usually prevents error 
Physiological pigmentation —In pregnancy there la patchy facial pigmentation 
{chloasma uterinum), linea nigra m the midlme of the abdomen and darkening o 
the nipples and genitalia, often as an early dugnostic feature t, i 

Congenital forms include pigmented, fleshy hairy moles, lenDgmes and epheliciw 
or freckles The mongolian spot is a blue black discolouration of the skin, ^ 
the sacral region, and is a deeply situated mole. In neurofibromatosis (von 
hausen’s disease) there are pigmented patches on the skin which may precede tn 
development of tumours by many years . 

Epnehdes {Freckles) —These are pale browmsh macules which become darker ait 
exposure to sunlight They are seen particularly in sandy or red headed persons an 
those with ancestors of these colounngs 

Histologically the only change is an increase of pimentation m the basal layer 
Treatment is preventive by the wearing of broaa*bnmmcd hats and the use 
sun screenmg creams Attempts at removal of freckles by peehng agents are hazardo 
and may result in dermatitis 

Lentigines {Non hairy Moles) — A lentigo is a dark brown macule which does no 
change colour after exposure to sunlight. 

Histologically there is excessive pigmentation of the basal layer and an incrcas 
of clear ceUs The rete ndges are elongated and club shaped The basal 
appear somewhat disorganised but the epidermo dermal junction is well define 
Wxvus cells are not present m the dermis ^ 

Course and Prognosis — Lentigmes arc seen m children but they become muw 
more numerous after puberty and m pregnancy It is not uncommon for 
to be present on one person Lentigmes are potenual melanomata, but 
change occurs only in a very small proportion of them The stunuJating 
appear to be the endoerme changes of puberty and pregnancy and physical 
At certam sites malignant proliferation is much more common than at others 
danger sites mclude the paronychial and subimgual regions, the soles the lower 
Umbs more than the upper limbs and their distal parts more than their proxu®" 
parts, dothmg friction sites on the body, and the face For this reason, it is someti^®* 
advisable prophylacucally to excise lenugines on soles or at friction sites before 
puberty or early m pregnancy For the rest, treatment is not necessaiy but it, lor 
cosmeuc reasons, it is desired to remove a lentigo from the face it shoulcl be properly 
excised m full depth and not subjected to destructive cautensmg or freezing P™ 
cedures, which may lead to activation of any cells that remam 

Fleshy hairy moles — ^These are dealt w«h elsewhere (see Tumours) 

Increased pigmentation from physical causes —The skm responds to hght, X irraoia 
Uon heat and fncUon by mcreased pigment formabon This may be seen as suo 
tannmg and the effects of ultra violet baths , pigmented macules are often present in 
the penphery of scars of lupus treated with the Fmsen Lomholt lamp, and proIoDgeO 
solar uradiauon leads to the condition of poikiloderma m which there are telang*^*^ 
tasia atrophy and macular pigmenuuon and depigmentauon, an idenUcal conditio® 
to that occurring after excessive X irradiabon A sumlar appearance also occur® ^ 
the rare congemtal malady, xeroderma pigmentosum, m which there is an inborn 
susceptibility of the skm to hght 

Long conunued exposure to tar or creosote causes pigmentauon of the 
exposed to hght, the tar apparently being a hght sensibser Bergamot oil, too in 
creams or perfumery may cause pigrocntabon There may be mottled pigtne®“Vi ^ 
of the face with some telangiectasia when creams are responsible, or a necklace 
hnc of pigmentauon from beneath the ears around the neck when Eau de Cologne 
placed behind the ears, has tncklcd down or been carried down m the sweat (berloqn® 
dermauus) A sumlar pigmentauon may occur after thonum Xisapphedto the skm- 

Certam plant jmccs have a photosensitising acbon (phytophoto deitnautis) 
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licularly wild parsnips, figs, the common nie and limes ; also convolvulus and agri- 
mony, and even the buttercup and bindweed. A severe inflammatory reaction precedes 
the pigmentation. 

Heat may cause the condition kno\vn as erythema ab igne, a network of pigmenta- 
tion involving areas of skin corresponding to vascular anastomoses. 

FricUon may cause pigmentation at truss, hatband and other sites of clothing 
contact ; iso in rubbed areas of itchy skin, for example in pediculosis (vagabonds’ 
disease), prurigo, lichen simplex, etc. 

Certain dermatoses, particularly lichen planus, lichen simplex, dermatitis herpeti- 
formis and exfoliative dermatitis (erythroderma) are often accompanied or followed 
by much pigmentation. In urticaria pigmentosa the pigmented macules urticate on 
friction. Incontentia pigmenti is a peculiar reticular and mottled pigmentation of 
infants and is thought to be the end stage of an inflammatory process of unknown 
cause. In pityriasis (tinea) versicolor, the brown lesions are slightly scaly. 

Toxic pigmentation occurs from certain drugs, for example arsenic, which causes 
a raindrop effect of white spots in a dark background, with skin-coloured, pinhead 
palmar and plantar keratoses and dirty grey keratoses more wdespread on trunk, 
often leading to skin cancers. Organic arsenic docs not have this effect but may 
cause exfoliative dermatitis and secondary melanosis. 

Endocrine, metabolic and nutritional disorders. — In Addison’s disease there is a 
diffuse pigmentation of the s^ with involvement of the buccal mucosx. Pigmenta- 
tion also develops very often during treatment with corticotrophin. Diffuse pigmenta- 
tion may occur m liver disease, abdominal tuberculosis, malignancy, malaria, diabetes 
and thyroid disorders. In Gaucher’s disease (kerasin lipoidosis) titere is brownish 
discolouration of the skin. In pellagra, the skin is deeply pigmented on the parts 
exposed to sunlight, particularly the hacks of the hands, probably from the absence 
of reducing substances which normally check excessive pigmentation on exposure to 
light. There is also diarrhoea and dementia and often other evidence of malnutrition. 

Acanthosis nigricans (^.o.) presents as velvety skin piling up in folds, particularly 
in the flexures. 


DIMINISHED PIGMENTATION 

Racial differences in degree of pigmentation depend on varying physiological 
activities of tiic mclanoblasts whicli arc present in all races in approximately the 
same concentration. 

Albinism. — In this condition there is a genetic lack of the cn^me tyrosinase, a 
copper protein complex in which the copper plap an essential catalytic rOlc. 

Piti/j^o. — 'Vitiligo ia the commonest form of depimentation. There is a macular, 
discoid and figuratc depigmentation of the hands, face, genitalia, or other regions. 
On tlic scalp the hair may be white in the affected areas (Icucotrichia). 

iEliology and Pathology. — ^'Fhc xtiology is obscure. Histologically mclano- 
blosta are as numerous in the pale areas as in the darker surrounds but the melano- 
blasts in tiic pale areas are inactive fdopa-negative) and tlicy and the mclanophorcs 
arc deficient m pigment, vshcreas those in the adjoining darker areas connun an 
cxcc&s. 

Diagnosis lias to be made of this primary leucodenna from secondary Icuco- 
dermos due to eczenu, psoriasis, lupus erythematosus, sj'philis, leprosy, scicrodenna 
or plt)riasls versicolor. 

In eczematous or psoriatic leucoderma there is a history of a past infiaxnmalory 
stage, in viuligo only of pale areas v%hich redden but do not tan in sunlight. In 
S){uuhtic leucoderma colli Uicre arc other manifcsuUons of syphilis, the Icsioru 
arc undorrrdy small and confined to the neck, and there may oc some cutaneous 
atrophy wliiw U absent in vialigo. 
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In leprosy the colour contrasts may not be so marked as m 
areas are anesthetic to light touch and dilFercnces of temperature , and mi^ 
nerves can be felt serving the area or some otiicr situauon, for example, tn * 
the ulnar sjde of the elbow, or the popbteal space When these nervw 
under the fingers the patient may experience pancsthesia but no pam in the ar ; 
supply The pale areas may be anidrotic , ^ 

In scleroderma or its locahscd form, inorphcca, there is mcrcase or su ® 
and marked hardening m the pale areas but no loss of sensation In 
diseases of the skin there is often depigmcntation, whether the scars are hype oP 
normal or atrophic . „ » 

In tinea versicolor the brown areas are “ islands ”, the white sreas the » , 

around In vitiligo the opposite applies, the white areas being ” islands ^ ^ 
of browner skm But the diagnosUaan has to be wary of certain exceptjoiw i , 
rule Vitiligo may become so extensive that there is more jiale skm^than dar ^ 
in these circumstances brown areas may seem to represent ‘‘ islands , but d . 
do, their ” coastlines ” will be a senes of bays or concavities, indicative of the 
tion spreading from pale to darker zones In the form of vitiligo known as leuco 
centnfu^ra acquisitum (Sutton’s disease) there is an mtenscly pigmented ^ 
surrounded by a pale area beyond which is skm rather more brown than no 
and beyond this, normal skin , 

When skin affected with tinea versicolor is exposed to the sun, the affected 
do not pigment as well as the normal skm around, so that a photogr^bic neg 
of the original malady is produced {achromux parasiUca) In coloured 
the affected skin of tinea versicolor is paler than the normal sbn nearW ^he ^ 
nosis IS esublished m all doubtful cases by the more characteristic oo 

tinea versicolor on the trunk and by the discovery of spores and mjcelial 
scraping the lesions and direct rmcroscopic examination of the matenal m potass 
hydroxide , 

Leucoderma can arise from contact with rubber, the responsible chemical o s 
the monobenzylethcr of hydroquinonc used as an antioxidant Clinically this ryp 
may be indistinguishable from the idiopat^c form Cj,pd 

Treatment. — Mebdme is said to bring about repigmentation It is the 
products of the plant ommt rnajus bnn It is taken internally and apphe*! on , 
surface, the skin also being exposed to ultra-violet rays Repigmentation begins ^ 
the hair follicles and it is probably only successful m those cases of vitihgo Lir 
mented hairs growing from the white skin such cases hai e melanoblasts m tn 
hair papillje which are still capable of responding to stunuh 


NONMELANOTIC PIGMENTATIONS 
Hternochromatosis is a bronzed pigmentauon, which may mvolve the 
there IS diabetes and enlargement of the liver ^ 

Hsmosidcrosis results from blood pigments which may be deposited m 
and dcrmatiUs involving the lower limbs, in the capiUaroses (Schambere s 
pigmentary dermatosis, Majoca’s purpura annularis telangiectodes, lichemfien ^ , 
disciform pigmentary dermatosis of Gougcrot and Blum, angioma serpigmo^^ 
Hutchinson) 

1 he lemon-yellow to brown pigmentation of jaundice is due to bile 
larious concentrations Jaundice can be differentiated from racial pigmentation ^ 
other forms due to mclanm by the involvement of the conjunctiv® , the 
arc not tinted in mepaenne pi^entation when this drug is taken m therapeutic do^ 
Mepaenne pigmcnuuon slowly develops uith the daily ingestion of 0 1 t® 
of the drug and the discolouration may take a montli or two to fade after the » 
IS withdrawn The pigmcnution of U^enmd mep..cnnc dcrmatiUs is mclanm 
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Carotinaeraia due to the excessive ingestion of carrots produces an orange tint 
most marked on the palms. The conjunctiva: remain white. 

Metallic intoxication . — Lead causes a blue-black line on the gums opposite areas 
of marginal gingivitis or caries, owing to die deposition of lead sulphide. Silver 
may, if ingested or applied to the eyes or mucous surfaces, be absorbed and cause 
localised or general argyria which gives a slaty blue colour to the skin, due to local 
deposition of the metd. A secondary melanoderma, due to the irritating effects of 
die silver on the melanoblasts, also may occur. Gold may become deposited in the 
skin.(auriasisj, giving it a brownish colour, or ma;^, if it causes a lichenoid or exfolia- 
tive dermatitis, result in much increase of melanin formation. Bismuth may cause 
a black line on the gums but does not affect the skin except secondarily, either gener- 
ally by the rare occurrence of exfoliative dermatitis or locally when the injection is 
accidentally given too superficially and a white foreign body reaction occurs with 
ulceration through the skin, which may persist for months and end in ugly scarring. 


TATTOOING 

Tattooing may be accidental or intentional. In the acddental form, explosive 
materials, coal dust or road surface materials are usually responsible. In the inten- 
tional form, when tattooing has been used for identification purposes, only one colour 
has been used, but various pigments may be used when the purpose is display. The 
blue-black colour owes its bluish tint to the effects of the overlying dermis, the 
pigment being some form of carbon, iron oxide or logwood. The colour red is due 
to cinnabar ^mercuric sulphide) and is important because it may be the cause of 
allergic reactions and may also modify the development of a syphilitic dermatosis 
owing to the spirochasticidal effect of the mercury. A green colour may be produced 
by chrome oxide, hydrated sesquioxlde, or phthalocyanlde dyes ; a yellow by ochre 
or by cadmium yellow, but this has a bad reputation for causing blistering on sub- 
sequent exposure to light. 

Tattooing has been responsible for inoculating syphilis, tuberculosis, vaccinia 
and virus hepatitis ; psoriasis and lichen planus may be set off m tattooed areas. 

Tattoos may be removed by excision with or without grafting or by various 
methods destructive to the dermis, including carbon dioxide snow, caustics and 
abrasives. 


PIGMENTED TUMOURS OF THE SKIN 
These include moles, melanomata, Mongolian spots, basal cel! carcinomata, 
keratoses, juvenile and senile (seborrhetic) warts, leiomyomata, fibromata, Darict’s 
disease and acanthosis nigricans (f.v.). 


VASOMOTOR DISORDERS 

ERYTHEMA PERNIO (CHILBLAINS; PERNIONES; 

ERYTHROCYANOSIS; ACROCYANOSIS) 

A condition of bluish-red, cold sldn of exposed parts with swelling and itching, 
caused or aggravated by exposure to damp cold. 

iEtiology and Pathology. — ^The chief cause is damp cold operating on a skin 
which is by inheritance oversensitive to its influence. Arteriolar vasciilar spasm 
results, with anoxaroia of the affected parts, at first intermittent, later chronic. The 
blood stagnates in tlic statically dilated \enu!es, leading to esdema, deecneration and 
fibrolic thickening of the connccti\c tissue and of tlic vascular endoth^um itself. 
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Puberty is the time of worst involvement Insuffiaent hSt 

factor (or paralysed muscles as in poliomyelitis) The outw ard „„„ of 

to the'^ciilled surface aggravates flie condiUon Thromboses or extra 
blood may occur, leadmg to ulceration , , narticularly 

Clinical Picture.— Permosis may affect any area exposed to wld, p n 
the distal parts of the limbs, the nose and the ears Im olvement of the pp 
is usually ronfined to the digits but on the lower limbs the calves are affected 

Chilblams are far commoner m females than m males, a fact only 


umibiams are lar commoner in lemaicj. ui .111 m r omen 

by their more scanty clothmg The more sedentary tasks often earned y ^ 
m cold, draughty or even damp surroundings are also partly resent 

probable that some unexplained endoenne factor is of impormnce ^“1 rw^ess is 
as bnght pink or bluish, swollen, non-pitting areas of sl^ ®^°*f5^*,.mooranly 
present at one area, blueness at another The blue areas become red ^ „ rgcl 
after gentle massage from the penphery Chilblains often itch severely M 
warm to the finger m this red, swollen stage , but later when the vessels ^ 

statically dilated, as on the legs of young women {erythrocyanosis casual 

fnetdd), the affected parts feel cold and are deep blue m colour except wn 
contacts have emptied the superficial vessels Often the blue mat 

marked around die hair follicles If the cederoatous process is mrked, W 
develop and on rupturing leave ulcerated chilblains Fissures (chaps) to 
fingers and hands, and infection may lead to celluUtis , 

Course and Prognosis — Individual attacks resolve with the 
clement weather or with better precautions against damp cold , but eacn 
leaves tie tissues less able to withstand cold m subsequent winters , , ^ 

Diagnosis — On the face and hands chilblains nave to be differentiate 
lupus erythematosus profundus (lupus permo of Hutchinson) This may ^ 

difficult, except after a period of observauon Lupus erythematosus persists m 
weather, ^ildblams do not t^idosi* 

On the face and hands chilblains also have to be differenUated from pf 

(lupus pemio of Besnier^ a persisting, doughy, bluish swellmg of the nose, ears 
digits The histology will help if doubt exists on clinical grounds , , 

On the legs, permosis has to be differentiated from Bazm’s disease and 
Daner Uoussy subcutaneous sarcoids Both of these conditions occur in ^jj 

with pemiotic orculations, but in addition there are extensive areas of hard, t> 
nodulabon, perhaps with deep and extensive ulceration . 

Erythema multiforme may cause lesions resembling chilblains on the fingers 
the palms are also often affected and characteristic “ target ” lesions may be ^ 
Treatment. — Once it is known that there is a tendency to chilblains, every 
should be made to prevent aggravation , by suitable warm dothing all over the bo y 
as well as to the affected part, by ptoscnbmg the sudden application of heat to 
affected part , by attention to bad housing by draught elimination, duck ^ 
on stone floors, etc , by adequate exercise and the avoidance of standmg or 
jobs , by warming the affected parts by exercise of the whole body, or by the 2”“^ 
and diffuse appheauon of warmth with massage to help the venous blood flow 
electric blanket is preferable to a hot water bottle 

Drugs hold a mmor place in the treatment of chilblains and it is important 
make the pauent realise that allevution depends much more on the correction 
faulty habits than on medicines Thyroid may be prescribed if there is any 
of hypothyroidism A temporary mcrease m the blood flow to the extremities may 
be brought about by ublets of mcotmarmde 50 mg or, of tolaaoline hydrochlon 
(Pnscol) 25 mg Cdaum has for long had a reputation for relieving 
some means as jet unexplamed it is best prescribed m tablet form with vitamin 
D, The use of massive doses of vitamin Dj for the control of chilblains 
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inadvisable in view of the possible serious side-effects. General tiltra-violet and 
infra-red irradiation may help. 

For unbroken diilblains, calamine liniment may be nibbed in from the peripheiy. 
For fissures, the ointment of wool alcohols is comforting. Appropriate antibiotics 
may be required to control secondary infections. 


ROSACEA (ACNE ROSACEA) 

This condition is pr imari ly erythematous and secondarily papular; it is char- 
acterised by lability of the fadal blood vessels going on to persistent static dilatation 
and to congestive hypertrophy and inflammation of the pilosebaceous follicles, some- 
times ending in necrosis. 

Etiology and Pathology. — Rosacea is ^entially a state of vasolability of the 
face, particularly the centre of the forehead, the nose, the fronts of the cheeks and the 
chin. The vessels respond excessively to emotional stimuli, to changes of tempera- 
ture and to gastric irritants. The gastric vessels and musculature tend to be hypotonic 
but there is no uniform change in gastric secretion as shown by test meals. Hormonal 
(menopausal) influences are sometimes important. 

The rosaceous patient is characteristically obsessional, with very high standards 
of conduct and much resultant anxiety if these standards are not maintained. Exces- 
sive (often self-imposed) activities and insufficient time for meals result in a sense of 
hurry, flatulent dyspepsia and flushing of the face. Anger, if habitually repressed, 
may dso cause flushing of the face, as may feelings of shame or embarrassment. A 
seasond exacerbation in the early spring is sometimes noted. 

Histologically there is vascular dilatation and focal inflammatory nodules eiffier 
of lymphocytes or of tuberculoid t^e with lymphocytes, epithelioid cells and giant 
cells. There may be some perifolhculitis and abscess formation and all degrees of 
hyperplasia of the sebaceous elands, from a moderate degree in papular rosacea to 
an extreme degree in rhinophyma. In the latter condition there is also fibrous 
hypeiplasia. 

Clinical Picture. — ^The patient is usually a woman aged between 30 and 50, 
but men also are often affected and adolescents of either sex may suffer from this 
malady. The patient complains of redness and pimpling of the face, mth aggravation 
from exposure to extremes of temperature, from hurry, anger, embarrassment, or 
general anxiety, from hot drinks or indigestible foods, or in the premenstrual tension 
phase. There may he a flatulent dyspepsU, At first there Is only a tendency to flush 
or blush easily; later the redness becomes persistent, telangiectases being visible; 
and finally red pimples form which may suppurate or necrose, givmg rise to crusted 
papules which end m depressed scars. There are no comedones but sometimes acne 
vulgaris coexists; more commonly acne at puberty is succeeded by rosacea some 
years later. Patients with rosacea usually show evidence of the seborrhcric state, 
\vith all its consequences. Conjunctivitis, blepharitis, keratitis and comeal ulceration 
may all complicate rosacea. 

Rhinophyma is a rare disorder and much more common in men than in women. 
Irregular fleshy masses develop on the distal two-thirds of the nose, with visibly 
enlarged follicular orifices. 

^ursc and Prognosis. — Rosacea is amenable to treatment provided the patient 
is willinc and able to co-operate with the physician. A variable amount of scarring 
may be left. ^ The eye lesions may cause serious impairment of vision. 

Diagnosis is from acne vulgaris, lupus erythematosus, contact eczematous derma- 
titis and polycythxmia. In acne vulgaris the dlstnbution is different, the face is 
muddy, not red, and comedones arc present. In the rosaceous form of lupus erythe- 
matosus, atrophy can be discerned and the eruption is worsened by exposure to tlie 
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sun. Conuct eczematous dermatitis may coexist. It presents with ^ 

of redness and peeling at various sites on the face, particularly^ the eycu^, . 
the mouth and on the neck. In polyt^thasnua the whole face is persistently p 

Treatment. — All circumstances that are likely to bring about 
face have to be avoided. Exposure to cold winds, fires or, for that matter, ^ jy 
stove, have to be avoided as far as possible. Hot drinks, too, are harmtul, p 
excessive hot tea-drinking ; and they are a more common cause of exaMrbat . 
alcohol, condiments or indigestible food. Obsessional .mole 

if possible. Adequate time must be allowed for meals, which should M 
protein and vitamin content with no excess of fats or carbohydrates. Ine p 
must be encouraged to express hostility more naturally. More ^ Leca 

logical factors are, on the whole, best left undisturbed because the patient witn 
usually cannot tolerate this line of approach. ^ . m i, tiuh the 

Rosacea is not related to nutritional deficiency except secondarily, 
associated gastric disturbance. Vitamin B complex and iron are sometime m J 
and it is 5ways wise to estimate the haemoglobin content of the blood. 
treatment also consists of sedation, gastric “ tonics ” and, when neccssar)^ 

A useful medicine before meats is sodium phenobarbitone gr. J m cither ® jj 
or the alkaline gentian mixture. Sometime an acid mixture seems W . 
helpful ; sometimes an alkaline one. Fractional test meals show marked 
from one rosaceous patient to another and, for that matter, in the same 
different occasions ; hence they are of little value in deciding on best mcdiw 
Bromides and iodides should not be given to rosaceous mdividuals as tney i 
grossly aggravate the condition. „ jgc 

CEstrogens are sometimes indicated, for example, ethinyl astradiol 0 05 ing» 
a day for 10 days preceding each monthly flow ; or the same remedy may he gi 
once daily for up to 3 months to post-menopausal women. . lamiflc 

Local treatment U relatively a secondary matter. Zinc sulphate lotion w 
lotion with 1 per cent, of sulphur, or of ichthammol, may be used. 
must not wash the face in ve^ hot or very cold water and should not manipulaw 
lesions. Occasionally the lesions become infected, and then need treatment wita 
appropriate antibiotic. 

In patients with sebaceous hypertrophic nodules X-ray exposures, ISO r wee j 
on up to four occasions, may help. _-a ^ 

In rhinophyma the large masses may be reduced by X-ray exposures of ^ 
each, up to a total of 1000 r, but surgery is better, the lesions being pared do 
with a scalpel or razor under general anaesthesia until the normal contour of the n 
has been regained, bleeding bemg controlled with the galvano-cautery. . ^ 

For the conjunctivitis the zinc and boric eye lotion is useful. Keratitis ne 
the attention of an ophthalmologist Bright light must be avoided. Homatrop 
drops are indicated and cortisone drops give great relief. 


RAYNAUD’S PHENOMENON 

This is described on p. 922. It may occur with pemiosis, lupus erythematosus 
or scleroderma. 


ERYTHROMELALGIA 

This is a persistent, painful, warm redness of the extremities. It is dealt 
elsewhere {see p. 924). 
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DERMATITIS DUE TO PHYSICAL CAUSES 

Dermatitis may be caused by heat or cold, maceration or drying, ultra-violet 
irradiation, X-rays, thorium-X or radium; and by mechanical causes, including 
fricuon and pressure. 


DERMATITIS DUE TO HEAT 

Acute Heat Effects. — These are those caused by dry heat (bums) and moist 
heat (scalds) and are dealt with at length in surgical textbooks. Suffice it here to 
say that a fct degree burn (erythema only) arises when the heat causes drying of 
the surface but insufficient damage to lead to exudation into the skin. The treat- 
ment consists of the application of a bland animal fat such as lanolin, preferably 
mixed wth mineral oils, as in the ointment of wool alcohols. 

In a second-degree burn there is erythema and blistering, with a risk of infection 
once the blisters are broken and of loss of protein and electrolytes if the blistered area 
is extensive. Intact blisters should be punctured under aseptic conditions, allowed 
to collapse and then covered with a gauze dressing. The roofs of ruptured blisters 
should be cut away and llie raw area swabbed with a 1 per cent, solution of cetrimide, 
in a sweeping centrifuged action. Tulle-gras dressings enable healing to proceed 
with the minimum of trauma to die young granulation tissue. 

The treatment of third degree bums is a surgical matter, 

Electric Burns. — Electric bums are often painless, aseptic and dry, but slow 
in healing. The treatment is similar to that of other bums. 

Chronic or Recurrent Heat Effects. — This causes the condition known as 
erythema ab igne, often seen on the legs of ^TOmen. There is a pigmentary network 
corresponding with the sites of anastomoses between adjoining venous areas. 

Climatic Heat Effects. — Miliaria rubra (prickly heat). (See Anidrosis.) 


DERMATITIS DUE TO COLD 

Prurigo Hicmalis. — ^An itching eruption occurring only in the winter, usually 
confisved to the legs, somedmes afleeuwg the forearms and thighs. Changes of 
temperature, for example undressing, hot baths, sitting near fires, precipitate the 
itchy episodes. The lesions arc inconspicuous, patchy, mild lichenificadon and 
scratdi marks and marked dryness of the skin. 

Treatment consists of the avoidance of extremes of temperature and of the 
excessive use of soap. Calamine liniment is helpful. 

Livedo Reticularis. — ^This is a condition ui which the legs show a livid network 
of venules, die nctvsork corresponding to the anastomoses between die adjoining 
venous areas. 

Chilblains. — A chilblain is a static dilatation of venules secondary to anoxia 
caused by arteriolar spasm (sec Vasomotor Disorders). 

iNLVoaisiON^ Foot (Trench Foot). — ^This is due to prolonged exposure to cold 
water, insufficient to cause frostbite. The feet arc white, red or cjanotic. The 
patient complains of numbness and cramp. Minor injuries may cause gangrene. 
On removal from the cold, a red, swollen, bUstcry hypcncmic stage develops unless 
the parts are very slowly warmed. 

Treatment is by gradual warming, cleansing and elevation of the Umb, followed 
by exercise and die application of salicylic add dusting powder. 
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Frostbite (Dermatitis Congelationis).— This is due 
tissues with cessation of the blood flow. On thawing, there is an eryth 

bullous or a gangrenous reaction, , ^ ^ ^ Hamaeed tissue 

Treatment ^ by very gradual defrosting and treatment of the daniag 

on recognised surgical lines. 


DERMATITIS DUE TO ACTINIC RAYS ^ 

Acute Solar Dermatitis.— T his arises from endive ^'n^AiXr 

V occur in all degrees of intensiqr as with heat bums. It is treatea 

5 prema^s 


may occur in all degrees 

Chronic Solar Dermatitis.— Repeated exposures to ®“‘V,‘'r,Ti 4 fl,‘telanKiec- 
changes of ageing in the skin. The physical signs consist of atrop Y It is 

tasia, pigmentation and depigmentation, and a tendency to form and on 

sometimes called “ farmers’ skin ” or “ sailors’ skin and is seen on th ^ 
the backs of the hands ; rarely also on bald heads. Ano Acr cmidiU^, , nge- 
known as “ peasants’ skin ", occurs on the back of the neck in the tom 
shaped, pink, thickened areas of skin (sec Dermatitis rhomboidalis nuen®;. 

Eczema ad Solare.— This condition of hvperscnsiuvity te l^ht V . yjdual 

many forms : hence the term " polymorphic light eruption . inesame 

in one attack may show eczematous features and m another pmngmous 
lesions are on the forehead, cheeks, ears and exposed parts of the neca « jpgiyde 
Many substances applied to the skin have a light-sensiusing effect. * stnaW 
tar, bergamot oil, acriflavine, sulphonamides and eosm. Dermautis Duii ^ 

pratensis is a bullous dermatitis of exposed parts coming on after mow » 

light-sensitising plant followed by exposure to the sun (phy“P“?“V.“ft,s 3 effect. 
Vanous plant juices including lime, figs, rue, wild parsmps, etc., may nave m 
Some drugs also have light-scn^tising effects, particularly sulphonamides, an 
drugs having hcpatotoxic properues. ,v,<,tou 3 rash 

Prurigo /Estivalb. — ^This occurs in children and is a papulo-erytheroai 
on the exposed parts which recurs only in summer months. , 

HYDROA iESTlVALE VEL VACCINIFORME (HUTCHINSON’S SUMMER 
severe bullous eruption of the exposed parts recurs each summer most co . 
in boys and is associated with congenital hsmatoporphyna. It results in p 
scarnng. ..nsitivity 

Xeroderma Pigmentosum. — In this rare malady there is an inborn 
to ultra-violet and visible rays and, as a result, senile atrophic changes ^ to 
radiodermatitis develop at an early age and the sufferer may in adolescence b S 
develop keratoses and skin cancers on the face, backs of the hands or on the 
Treatment. — The skin can be protected from ultra-violet irradiation by a 
conttining 15 per cent, of para-ammobenzoic aad, 10 per cent, salol or 5 p" 
tannic aad, in hydrous ointment; or a particulate screen against ultra- viol 
visible rays can be provided by the compound paste of titamum dioxide, 
calamine Iiiument is necessary to soothe any severe reaction. 


DERMATITIS DUE TO RADIOACTIVITY 
X-rays and radium may cause acute changes in the skin, from one large expo 
or se\cral, or chronic changes from repeated small exposures. 

Acute Effects.— Kienbock classified X-ray bums as : 

First degree: latent period 3 weeks; no visible inflammation ; temporary 
dmg of hair. 
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Second degree : latent period 2 weeks; redness and swelling of the skin lasting 
1 to 2 weeks ; falling of the hair. 

Third degree: latent period 10 days; redness, superficial erosion and vesicula- 
tion ; parts restored to normal in 3 to 4 weeks. 

Four^ degree : latent period under a week ; necrosis trith ulceration ; healing 
takes 6 weeks or longer. 

Treatment of X-ray bums is s imil ar to that of other bums. 

Chronic Effects. — ^These are similar to those of repeated and long-continued 
over-exposure to the sun. There is atrophic scarring with pigmentation, depigmenta- 
tion and telangiectasia. Keratoses develop and squamous carcinoma may be the 
final result. 

DERMATITIS DUE TO MECHANICAL CAUSES 

Continuous pressure on the skin tends to cause pigmentation and atrophy. 

Intermittent pressure causes corns and callosities. 

The acute effects of friction include blistering and epidermolysis bullosa; the 
more chrome ones lichenificatlon and hyperkeratosis. 

Excessive wetting of the skin causes the epidermis to become sodden and prone 
to fungous and coccal infection. Excessive dryness of the atrophic skin causes a 
condition resembling a dried-out mud bank with irregular or rounded areas, peeling 
at their margins and with shallow fissures between them (eczema craqueU) or deep 
figures, perhaps with secondary infection. 


DERMATITIS ARTIFACTA 

Hysterical personalities sometimes produ<» blisters and sores on the skin by 
physic^ or chemical means and in so doing gdn the sympathy, freedom from work, 
and (sometimes^ pecuniary gain that they so much desire. Of these motives, the 
desire for attention, loving care and sympathy is the strongest. The lesions may be 
produced by sharp instruments, fnction, ronstricting bandages, hot coins, cigarette 
ends, caustic liquids and in various other Avays. 

Clinical Picture. — ^The patient is usually a young woman. Usually there is a 
trivial wound or bum which does not heal as soon as might be expected; on the 
contrary, it extends with blistering or sloughing ulceration. The lesions are bizarre, 
discoid or linear, sometimes W'ith straight edges. Hot coins cause round blisters, 
cigarette ends cause small sloughing ulcers and caustic liquids cause linear dtscoloura- 
tions, dermatitis or sloughing, often with a gravitational tncUe where the caustic 
has flowed over the surface. The lesions are always at sites easily reached by the 
right hand in right-handed persons and at sites easily reached by the left hand in 
Icit-handed persons ; the face, breasts, forearms and hands are favourite sites. 

The patient shows the “belle indifference” of the hysteric and examination 
reveals Charcot’s triad of anicsthesia of the cornea and pharynx, with suggestion 
ana^thesia of the skin, perhaps in glove and stocking distribution. 

Hj-stcria cutis is alro seen in other guis^. When compensation claims remain 
unsettled, occupational dermatitis may continue as lichenified dermatitis long after 
the patient has been removed from the irritant. This occurs particularly at the bends 
of tne elbows in what may be called “ maintained dermatitis ”. 

In several other skin reactions, particularly pompholyx, eczematous dermatoses, 
pruritus vulvaj,^ infective dermatitis, and psoriasis, the persistence of the dermatosis 
or its exacerbation often seems to serve the purpose of enabling tlic patient to avoid 
some repugnant task or action and to receive care and attention. The psychodcrmalo- 
logical mechanisms of these conditions has not yet been explained 
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Treatment of all these hystencal macUoM is extremely diffia^t ^ 
to unilcrstaml the psychologiml Tt « tSd^ to accuse the pauent 

towards a better and more poaiUve atutude W life It ^ numtaincd. 

It wiU be indignanUy denied A 'X?;P^““™„tman.festaUon by a 

Often the physiaan has to be sausfied isith rdief ™ that the 

modicum of sympathetic care and SI faSion to sundry 

hystencal personality pcisists and ttdl ““f “ hie occupauons, uten 

future life situauons Care should be men to nudinS suiUD c oc ^ 

uork shyness IS a factor The home conditions should be imcsugatcdano a 

made to modify any unsuitable alutude of relauons 


DERMATITIS DUE TO CHEMICAL SUBSTANCES 


bquJ'i* 


Chemical substances may come mto contact \nth contact 

particulate or solid form, and m so doing may cause dcnnaUtis '1 wo types o 
dermauus are recognised that cause 

(1) DEastaTiTls doe to Pnisunir Irmtasts -These am and 

deriiatilis m meryone if they ate applied to the sbn in of the 

for suffiaent umc They cause physio Aemical iterations m th^tmiOT 
sbn and act m vanous nays, mechanical, physical nr chenucal 'rieicatc. 

the surface, deattoy keratin, abstratt fat or mix with sbn fat, ° .jmes, ot 

precipitate protein, oxidise or reduce, hydrolyse, form toxic mtro dema 
sUmulate keraun formauon Primary imtants include morgamc anils MO ^ 
certain inorganic elements and salts, organic aods, solvents, essential ous, 
dyes and tar and petroleum producu , derma 

(2) DmuTiTis DUE TO SehSITISErs —T hese are substances which provo^ g 

utis only in a few h>pcrscnsiU\e persons They consist mainly of compiw « e ^ 
chemicals, certain vegeuble and animal products, and a fe%v 
which arc able to take on sensitising properucs when they arc combined P 
They include plants, dyes, developers, rubber accelerators and antioxioanis, 
mscrticidcs, cosmeucs, oib, resins, coal Ur denvaUves and explosives 
chemic^ and plants have a photo scnsitismg effect on the slon, for ’ ggs, 

eosin, acnflavine, sulphonamidcs and vanous plants, includmg v ild P*^P ’ d as 
rue and many others Some substances can act both as primary „ and 

sensitisers For example, soap has a pnmary unlant effect from its alx^im 
may have sensitising potentialities from the fatty aad part of its moletmle 
of chromium in cement may be responsible for scnsitisauon dermaUtis .jioaal 

with this substance Bacteria, fungi and parasites may cause or compheate occup 

^^*^Uology and Pathology —Predisposing causes of dermatitu —Race, 
sex and age all modify the tendency to dcrmautis White races are, on ^® 
more susceptible than dark races, and blondes more than brunettes Worn 
, . j .^puble th^> 


e susceptible than men, and children and the aged are more 


or imddle-aged adults But there are exceptions to these generalisauons 
may leach out imUnU from solids touched , hainncss may carry with it wme jjjjt 

vulnerability , and although a greasy skm enables a person better to withstanO 
with degreasing agents, it also may eroosc him to greater peril from “^^Xanpiug 
are misable with skm fat. Seasonal effects of sweating m the summer and 
m the wmter may be imporUnt. An inherited suscepubility, lack of ao 

reckless methods of cleamng up after work, fatigue, emotional insubiuty 
anxious obsessional temperament and malnutnUon, may all play a part. .^dude 
PrectpitaUng causes —The pnmary imtants most commonly r®si»nsiDie 
soda and alkahne soaps, cement and lime, paraffin od, petrol, diesel oil ana 
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or turpentine substitutes, lubricating, cooling and cutting oils, glue, formalin, phenol, 
ultra-violet or X-irradiation, or friction from gritty particles. The sensitisers are 
many and include medicaments such as sulphonamidcs, benzocaine, penicillin, flavine, 
streptomyan, formalin, Lysol, Dettol and adhesive dressing; plants, particularly 
Pnmula obconica, chrysanthemums and many others, teak, ebony and other woods ; 
cosmetics mcludmg paraphenylenediammc h^ dye, eosin m lipsticks, nail varnish, 
bergamot oil and orris root powder, clothes and jewellery mcludmg djed fure, wool 
and rubber, chromium and mckel platmg; occupational hazards involving work 
wiA mercury, chromium or mckel, dyes and explosives, flour improvers, rubber 
antioxidants and very many others Occupations with more than average dermatitis 
hazards mclude bakers, carpenters, cleaners, dentists, doctors, dustmen, dyers, florists, 
french polishers, garage hands, gardeners, housewives, labourers, machme hands, 
mmexs, nurses, painters, photographers, platers, rubber workers and tar workers. 

The development of dermatitis from primary irritants depends, inter aha, on the 
possession of sUn secretions with poor alkali-neutraJising properties; on some degree 
of xeroderma, with insuffiaent sebum production to replace that removed by fat 
solvents and emulsifiers , and on thinness of the homy layer. 

The cause of eczematous eruptions is the sensitisation of the epidermal cells to 
a contmuously or repeatedly encountered agent. It is possible that a heightened 
excitability of the nervous system as a whole (of which the skm is an end organ) 
IS one important factor. Sufferers from eczematous eruptions often show emotional 
lability which is more marked during exacerbations of tlie dermatosis , and outbreaks 
may coinade witli events causmg emouonal conflict. 

The melanism of spread of eczematous sensitisation is far from settled There 
IS some evidence that tlie lymphocytes convey antibodies to remote areas of the skin. 
The manner of spread of eczematous processes also suggests nerve transmission as 
being partly responsible. Sensitisation often spreads at first locally and tlien to a 
similar site on the opposite Umb and to the comparable situation on tlie other two 
limbs, before becoming generaUsed Examples of this mdude eczema of one leg 
spreading to the other and tlicn to the forearms, and ringworm of the feet with its 
manual mycide eruption 

The mcubation period, from the first application of a substance to the develop- 
ment of sensitisation, is vanable and often mdetemunable Flavme and sulphona- 
mides may sensitise after 4 days, pemciUm after 8 to 10 da^s and some other substances 
after a longer interval. Traumatic breaks m the contmuity of the surface of the 
epidermis arc most important The pnckle cells of the Malpighian layer are normally 
protected from external nox® by an intact homy layer and they react violently if 
tliey are exposed to primary irritants or to sensitising substances 

In the acute stage there is spongiosis (intercellular and intracellular cedema) m 
the pnckle cell layer, causing microscopic or macroscopic vesicles and a lanable 
degree of disintegration of the epidermis In tlie demus a lymphocytic infiltrate 
surrounds the dilated vessels, the sucat glands and the pilosebaceous follicles In the 
subacute and chrome forms lliere is pandvcratosis (nucleated bom cells), acantliosis 
and a chronic inflammatory infiltrate in the derniis 

The histopathology of dermatitis due to pnmary irntants differs from that of 
scnsitisauon dermatitis m that the infiltrate is more polymorphonuclear m the former 
and lympIioc>tic in the latter. 

Clinical Picture. — In the most acute forms due to caustics tlicre is destruction of 
the epidermis before an mflammatory reaction can dc\ elop. In less acute fomis there 
IS smarting, redness and swelling, gomg on to vcsiculation and bhstenng, and a raw 
surface. In subacute forms there is papulo-vesiculauon witli abnomial scaling. 
Milder and chronic forma present as redness and patliological scaling wiUi Iichtnifica- 
tion, increase of pigmcntauon and a tendency to lissuring 

The reacuon usually remains localised to the site of contact, somctuncs with an 
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overlap of up to 0 5 cm , apparently from a local reflex but if the irntant or scmiUser 


and discrete follicular papules may develop bejond the zone ot connuent 
dermatitis p 

Dermatitis vanes in appearance according to the stage at which it is seen ery- 
thema, papulation or vesiculation predominate in the carher stages , later, according 
to the degree of secondary infection or of rubbing and scratching, it m^ go on to 
pustulation with moist infected scabs on an exuding surface, or to lichemncation ana 
blood scabbing If nciUier comphcation develops, resolution follows on the mo^ 
exudmg surface by serous scabbmg, decreasingly coarse scalmg, diminution of re - 
ness and a return to the original state If at any stage a further contact with the causal 
agent takes place, the whole process may recur 

Course and Prognosis — ^This depends on the discovery of the cause and tne 
possibilities of Its subsequent avoidance. Sometimes a trade irntant can be replac^ 
by something harmless , sometimes a process can be modified so as to lessen the 
exposure of the workman, sometimes protective clothing, better ventilation ano 
washing facilities are all that are needed “ Hardening ” by continuous re exposure 
13 not likely to be successful With some specific sensitisers (for example strepto- 
mycin) desensitisation can be earned out , with others there may be a group sensitivity 
to chemically similar substances (for example sulphonamides, flavine, benzocaui®» 
paraphenylenediarmne) or there may be a nonspecific broadening of scnsitiwty to 
many substances probably accompanied by increased emotional lability In tbw last 
form the prognosis is poor, the causes often being undiscoverable . 

Diagnosis of pnmaiy irntant and sensitisation dermatitis on the face has to be 
made from solar dermatitis, facial prungo, urticaria, infective dermatitis and erysipelas , 
on the body from nngworm, seborrhteic dermatitis, pitynasis rosea, lichen planus, 
psoriasis and parapsoriasis , on the hands from nummulaj eczema, myades, erythema 
multiforme and psychogenic pomphotyx 

Solar dermatitis affects the forehead and malar ndges , contact dermatitis more 
cbaractenstically affects the eyelids, lips and neck, faaal pningo is accompanied by 
hay fever, asthma or flexural dermatitis, urticaria is not accompaiued by peeling, 
erysipelas has a brawny, spreading edge and there are constitutional symptoms, on 
the body the other diseases and reactions are usually more circumscnb^ , on 
hands nummular eczema affects the backs, but adjouung areas escape entirely, whereas 
with dermatitis the clefts are more typically affected and the eruption is more diffuse 
Psychogemc pompholyx is symmetrical, whereas eczematous dermatitis of the han^ 
may be asymmetrical At ^ sites factional dermatoses (hchcmfication) have to be 
differentiated from spontaneous eruptions (eczema dennautis) 

The label “ contact (eczematous) deimatitis ” having been affixed on the basis 
of the morphology of the lesions, the physician’s more difficult is to find the 
tause For this purpose it is necessary to know the ways m which sensitising sub- 
stances may come m contact with the skin, and the likeUer causes of eczematous 
dermatoses affectmg vanous parts of the body The problem is easier in dermatiU^ 
produced by pnmary imUnts than when sensitisers are responsible The history 
all important, with possible seasonal fluctuations, rehef at week ends or on holiday, 
and other sigmficant evidence that the paueot alone can supply Leading questions 
are necessary to uncover possible occupational causes, including hobbies, 
pracuces, clothing, cosmetics, jewellery, plants and other volatile agents, day by day 
contacts and past treatments Sometimes the history can be supplemented fay * 
diary of daily contacts kept W the patient, after which patch tests can be perfonneU 
with suspected sensitisers The distribution suggests the likely causes 

On the scalp the likely causes mclude pamphwylenediamine hair dye, permanent 
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waving solutions, brilliantine and perfumes, hair lacquers, hat-bands and, occasion- 
dly, medicaments. On the face, air-bome and inadvertently hand-transferred sub- 
stances have to be considered, also topical medicaments and cosmetics. The eyelids 
are particularly affected by vapours and plant pollens ; thus, formahn vapour, primulae, 
chrysanthemums, streptomyan are common causes, as are also eye lotions, drops and 
ointments, and occasionally nail varnish and other hand-transferred agents. On the 
neck, hair dyes, for collars and other dyed materials arc suspect ; also hand-transferred 
irritants and dusts having a primary irritant action such as lime or cement. Dusts 
also affect sites of pressure from clothing and within the socks, as well as the hands. 
Clothing, when occasionally it is causal, tends to affect the neck, the axillary folds, 
the belt line, the buttocks, hips and perineum, the sock areas and the dorsa of the 
feet. Nickel-plated fittings and jewellery may affect many sites, including the neck, 
lobes of cars, mid-line of back, wrists and thighs. 

The pattern of contact dermatoses on the hands depends on the physical nature 
of the contactant, solid, particulate or liquid, as well as on its chemical properties. 
Liquids tend to affect the fronts of the wrists and the clefts of the fingers ; powders 
have a more diffuse action ; inserting the hand into containers of powders or liquids 
may cause an eruption on the back of the hand ; and objects handled may occasionally 
cause eruptions at various sites, depending on the type of grip. 

The accurate recognition of sensitlscrs depends to some extent on patch tests. 
These are helpful if the results are interpreted correctly. For success there should 
be : adequate control ; suitable concentrations of the suspected sensitisers ; no patch 
testing with primary irritants ; inspection at 48 hours and reinspection at 3 to 5 days. 
Contact eczematous responses (erythemato-veslcular) must be differentiated from 
follicular obstructive effects (foUIculo-papuIo-pustular) and noted at the time of 
removal and from the trauma of removd of the adjoining adhesive (eryfoemato- 
folUculo-papular occurring within a few minutes of removal). The conditions of 
patch testing and those in which the sensitiser is met in everyday life can never be 
identical (site, sweating, abrasions, fissures, friction, etc.) and allowance has to be 
made for this. A positive patch test does not of necessity prove that the dermatosis 
was produced by tiiis substance, and a negative patch test does not completely rule 
out that the tested substance has been the cause of the original dermatitis. Patch 
tes^ are best performed on the back of the chest. The patient should not know 
which patch is which, but suitable identification marks should be made on the adhesive 
dressings. Patch testing should not be performed in the presence of active dermatitis ; 
and if the dermatitis has been severe, patch testing should only be performed after 
complete clearance and with expert supervision, the patient being instructed to 
remove the patches at once if a severe reaction occurs. If this is not done, an acute 
relapse may result at the sites of the original eruption. 

Treatment. — ^This consists of prevention, desensitisation when possible and 
symptomatic treatment. 

The essentials in the prevention of occupational dermatitis are selection of the 
rnost smtable workers, their protection at work, \hsix periodic inspection and super- 
vision to see that precautionary measures are conscientiously carried out, and the 
provision of adequate washing fadlities. Selection includes rejection of hyperidrotic, 
seborrhceic or xerodermatous individuals or those with prurigo, tinea pe<^ or acne 
vulgaris as far as certain trade procedures are concerned. Protection includes good 
ventilation, abatement of humidity, exhaust draughts, suitable dothing and goggles, 
and barrier cr^ms which may nave other water-repellent or od-repellent <SecG 
and also emollient properties. Inspection covets not only the working conditions 
and the proper use of protective appliances but also medical inspection of the workers 
for minor injuries and infections that may be the precursors of something more 
serious. Washii^ fadlities must be adequate and the worker must be discouraged 
from using paramn, petrol, scouring agents and other primary irritants for deanmg 
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the sbn In some mdustncs these are the cause of more sickness than the industnal 

hazards themselves „»rtnivcm 

Dcsensitisauon can occasionally be performed, for example, m * 

cutaneous sensitivity, by graduated intradcrmal injections This procedure is m 
valuable when the sensitivity interferes witli a person’s skilled occupation » 
the work is unskilled and there are opportunities for alternative employment, 
better to remove the patient from the irritant than to attempt descnsitisation , lU 
more hypersensitivity is often nonspecific and multiple, sometimes only to si 
chemical substances such as sulphonaimdes, but m others to dissimilar subs 
and even to physical agents such as light .Hnnal 

Attempts at hardening by continuing to expose the worker to an occup 
sensitiser are more likely to bring about ever mcreasing sensitivity, ending m gen 
iscd eczema than to succeed in enabling him to continue in the work 

Local treatment in the acute phase consists of applications of oily examine lo 
with light dressings of butter muslin (whicli gets less entangled in the j 

crusts than does surgical gauze) held m place by cotton bandages The arcs ^ 
are changed only once a day a bland vegetable oil or liquid paraffin being used gen y 
to remove debris from the surface of the skin before another application or lo 
made For any infection that may develop, soaks m 1 m 6000 solution of 
permanganate are helpful with applications of the appropriate antibiotic depen g 
on the cultural findings 

As the condition gets less acute, zme or calamine cream or hydrous oinim 
may be used, and when the eruption becomes scaly Lassar s paste or the 
of wool alcohoU are more useful Finally if lichcmfication is tendmg to devei p 
a 2 per cent tar paste makes a useful anupniniic application It is most „ 
use tar m the earlier stages and its use should be abandoned at once if them seecw 
be any tendency to the development of folliculitis At no stage should 
anajsthetising substances be used m local applications as they have a great 
m themselves to cause eczematous dermatitis Similarly antihistamines are d 
avoided because eczematous dermatitis develops m about 3 per cent of cases m ww ^ 
they are used X irradiation m fractional exposures is valuable m the chronic pn“ 
if the eruption persists in spite of nonexposure to the irritant , ^ 

General treatment consists of rest to the body as a whole m widespread 
and to the affected part in local cases Sunlight heat and cold should be 
Ample sedauon to relieve the pruntus should be given In generalised cases due 
sulpbonanudes, flavine and other hcpatotoxic substances the course may be snor 
cned by intramuscular injections of a crude liver extract 4 ml daily 


INFECTIVE (SEBORRHCEIC) DERMATITIS 

This is one of the commonest and most important of skin diseases The te^ 
applies to many dermatoses differing m situation and pattern but m all of wW 
there is a qualitative abnormality of the sebum The patient s skin is unduly suscepi 
ible to bactcnal and fungous infection chemical and physical injury and cmotioo* 
stress 

iEtioloCT and Pathology —The Uiad of organisms found m scborrhceic den^^ 
loses are the pityrosporon of Malassez (bottle bacillus) the acne bacillus ^ 
Staphylococcus saprophyticus The organisms do not fulfil Koch s postulates m the 
relaUonship to seborrhoac conditions and tlicy must be regarded as secondary invadcis 
of the abnormal sebum follicles and horny layer j 

Histologically there is parakeratosis hyperkeratosis and spongiosis (intra an 
intercellular cedema of the pnckic cell layer) In the derrms, there is a lymphocyu 
infiltrate of moderate degree, with dilatation of the \cs&cls 
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The seborthceic individual is often obese and may indulge in fats and carbo- 
hydrates to excess, while taking msuffiaent exercise The diet is often deficient in 
foods containing protein and vitamins Drugs taken mtemally (for example sulphona- 
mides) and various chemicals applied externally (for example flavine, sulphonaimdes, 
pemciBin, antihistaimnes and some occupational imtants) may provoke an mfectiie 
outburst , and emotional disturbances causmg fear and loss of self esteem may have 
a similar effect 

Clinical Types — ^There are three grades of mtensity m mfectiie dermatitis In 
the first and mildest there is a fine grey, dry scaling showmg on the scalp as dandruff 
or scurf (pitynasis simplex, seborrhcea sicca) without reddemng of the underlying 
skm 

In the second grade, the scales are coarser and look and feel greasy (pitynasis 
steatoides) (This is due to a cellular infiltrate amongst the cells , their fat content 
IS not mereased ) The lesions may be sohtary and pinhead sized , grouped or con- 
fluent, and are foimd particularly where pilosebaceous folhcles are most abundant 
In the third grade, there are moist red, shmy exuding areas of skm ivith a sero- 
purulent exudate and frank foUicuIar pustules around The flexures are particularly 
affected and the homy layer of the opposing surfaces gets partly rubbed off and, ivith 
the white sodden portions of epidermis re mainin g around a red, shiny centre zone, 
gives the picture of mtertnginous dermatitis Greasy crusts of seborrhoeic impetigo 
may occur on the face and elsewhere Pyogemc staphylococci or haimolytic strepto- 
coca may be found on culture, or there may be a mixed infection with Gram- 
posiUve COCCI and Gram negative fxcal contaminants 

The sites commonly affected by infective dermatitis, either alone or m combma- 
tion, are tlie scalp, brows, lashes, eyelids, conjunctiva, inner and outer canthi, naso- 
labi^ folds, the vestibule of the nose, postauncular folds, outer ears, aural meati, 
vermilion surface of Ups, angles of the mouth, beard, sweat grooves of centre of trunk, 
submommary region, axills, navel, pubis, glans penis and coronal sulcus, vulva, 
genitocrural folds, intergluteal cleft, toe clefts and, m discoid form, on hairy areas 
of arms, forearms, thighs and legs, as well as on the trunk 

The possibility of an underlying infective dermatitis has to be considered m many 
cases of contact dermatitis, and the converse also apphes , the diagnosis of infective 
dermatitis should not be made hghtly without giving much thought to a possible 
ointact cause for the attack 

On the scalp, there may be simple scurf (pitynasis simplex) on skm of normal 
colour, or there may be profuse and widespread greasy scaling (pitynasis steatoides) 
on a reddened itchy skm, the condition often extendmg a little on to the forehead 
as the corona seborrhceica The hair tends to fall more rapidly When the scalp 
becomes further infected with pathogenic cocci, a condition of golden crusted and 
purulent seborrhceic impetigo anses 

On the ears, there may be a scaly and inflammatory condition of the meati, perhaps 
with exudation or wnth foUicuhtis and penfolhcuhtis of the cerummous glands, 
givmg nsc to much pam and to varying degrees of meatal stenosis and deafness 
(mcauus), or the skm of tlie external ears may be inflamed (otitis externa) and scalmg 
or exuding Above, behmd and beneath the ears the inflam ed skm is very habic to 
crack, and the pamful fissures may form a portal of entry for streptococa, causmg 
streptococcal dermatitis or ccUuhtis (erysipelas) The ears are often contaminated 
with Gram-negative fecal organisms as well as vnth pathogenic cocci 

The eyes may be afi'ected m vanous ways — folliculitis of the brows or of the lashes 
(blepharitis) or stjes, inflammation of the skm and folds of the upper lids, con- 
junctivitis wiUi clicmosis and a slight sticky discharge, or scahng and Assuring of 
the outer canthi 

The nose may have greasy scales and follicular plugs on the nostrils and at the 
nasolabial folds There may be a vc&ubular folhcuhtis 
39 



1218 


DISEASES OF THE SKIN 


o j 

. The vermUion surfaces of the lipt, jpamcularly the lower, uOT show 
a tendency to crack (cheilitis exfohaUva) and angular stomatitis with 

^^xS^beard area may be affected with a frank folliculitis 

there may be patchy or diffuse redness and e^date or scalmg. 

is superimposed. “ Seborrhmic ** mivid.^ arc sus«ptible to 

and uncontrolled use of antibioucs and an^pUcs on the skin , ^ w pa^^^ 

they arc very liable to become sensitised to topical agents, eitoer the • 

po?eut or Se vehicle, and parUy b^use dre uae of annbioU« 

culture and antibiotic aenaiUvity testing of the org^^ grown 

an unsuitable antibiotic b applied, with the result that the lausal org jjjg 

perhaps even being helped by the removal of compcDtors relaUvely harmless 

°^On the trunk, pityriasis simplex and stcatoid^ are common in ““d line 
grooves In the obese, intertriginous dermatitis may occur m all grades 
m the axillary domes, under the breasts, at ^e travel, in the gemto^r^ 

betw een the buttocks, even under pendulous abdominal folds or iat. °yteiu 

papulo-pustules are grouped around the main lesions. The of the 

inflamed and balanitis supervenes (infective balano-posthi^). of this 

pubis in varying degrees of intensity b present in the most intractable lorm» 

malady. . tmnk and 

Discoid or petaloid lesions of infective dennatius may occur on tne ^ ^ of 

on the limbs, particularly across the scapular region and on the extensor . 

the limbs, even involving the backs of the hands or feet These or, 

sharply demarcated dbes and ovaU with a few dberete guttate papular i» ^ 
in the more acute form, there may be eczematous papuIo*vesicular db» go«8 
exudation and crusting (seborrhonc, nummuUr or dbcoid eczema, 

Intertriginous dermatitis between the toes makes an ideal medium for 
of monilb and U a commoner cause of “ foot rot ” than b pathogenic fungous ini 

in thb region. ^ _ .. u ..rfifridcs " 

In addition to all these patterns of infective dermatitis, there arc seoorrn 
or “ eczcmatidcs ”, condiuons in which the use of one or other of va^ous Y 
remedies sets off an explosive outburst of a papulo-vesiculor nature, at tot n 
site of application, bter contxalaterally and, finally, m widespread fasmom 
condition is thought to be due to the development of sensitisation to “^^j-pical 
fungous products or the patient’s own dbintegrating epidermal celb, or to the ^ 
agent used (sec autolytic eczem^. It only occurs when there b profuse exu 
maceration at the prunary site affected. 

Course and FrognosU are uncertain, owing to the constitutional of 

cemed. If the causd factors— dieteuc, drug, contact, emotional — can jsibl® 

removed, there b a reasonable prospect of success; in cases where tto is 
for reasons of age, environment or dbposiuon, the outlook b proportionately d 

Diagnosb.— On the scalp, the diagnosis b made from nngworm in pf 

eiaminauon for broken hairs, microscopy and ^Yood'8 hght examination. 
the scalp causes palpable di^id lesions, with heavy scaling, whereas in t^e 

dermatitis the lesions arc impalpable except when impctipiusetL On the 
dugnosb is from pityriasb versicolor, pityriasa rosea, ringworm, psoriasu ana p** 
psonasu (?.c.). . ^ib- 

Treatment.— The general treatment consists of dietetic adiustmcnt, 
drawal of any harmful contact or drug irritants, and emotional adjustments 
necessary or possible. ^ — ,«n an^ 

The dut should be low in carboh}(lratex and fats and sufficient m 
viumin content. The urine should be tested for albumin and B 

friwl and spiced foods should be taken In strict moderation. Vitacw" 
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complex and crude liver injections may help in cases with a history of dietetic im- 
balance or with evidence of hepatotoxic effects from a drug or o^er cause. 

Local treatment for tJie scalp — a shampoo of 1 per cent, cetrimide is inost useful 
and this substance may be used for cleansing other affected are^ of the skin. 

For pityriasis simplex, a lotion such as that of salicylic acid and percliloride of 
mercury (N.F.) is useful, rubbed in. daily and gently with the finger-tips. 

For pityriasis steatoides of the scalp, the ointment of salicyHc acid and sulphur 
(N.F.) is most useful, but the strength should be reduced to 1 per cent, when using 
it on children’s scalps. 

For impetiginised lesions, it is advisable to have a culture made and to use the 
best antibiotic according to the findings. Until this result is to hand, the use of 
1 per cent, cetrimide, followed by ainc and copper lotion (D’alibour water) as a local 
application, should help. 

For infective dermatitis on the trunk, the emulgent base in salicylic add and 
sulphur ointment is likely to aggravate and recourse should be had to 1 per cent, of 
sulphur or ichthammol or to 0*1 per cent, of pyrogallol in calamine liniment or, if 
there is more obvious infection, Vioform cream (3 per cent) (Ciba) is often helpful. 

For interlriginous dermatitis, antibiotics are best held in reserve imtil the cultural 
findings are known and recourse should be had to ftmgistatics such as magenta paint 
or to brilliant green 1 per cent, in zinc paste, or to Vioform cream. When the moist 
phase has passed, the patient shoiild apply a bland dusting powder, for example boric 
talc powder, or salicylic add dusting powders, and keep the opposing akin surfaces 
apart with uplift breast supports and suitable dothing, or gauze dressing?. 


OTHER FORMS OF ECZEMATOUS DERMATITIS 

The term “ eczema ” implies a ** boiling over ” of the skin, and should be confined 
to spontaneous eruptiotis cnaracterised clinically by papulo-vesiculation and micro* 
scopically by spongiosis. Tlus defiiution exdudes all primarily Wctional dermatoses 
suoi as lichen simplex (ncurodermatitis circumscripta) and disseminated neuroderma- 
titis (atopic dermatitis). 

A condition of uncertain status is exudative neurodermatitis, in which extensive 
areas of exudation and crusting are present, chiefly on the more distal parts of the 
limbs. It is found in persons \vith bysteri^ traits and appears to be an exudative 
response to emotional stimuli, particularly self-pity. 


NUMMULAR ECZEMA 

Nummular (discoid) eczema (infectious eczematoid dermatitis) is an outbreak of 
papulo-vesidcs, often confined to the more hairy surfaces of the limbs, particularly 
the forearms and legs, but sometimes becoming more generalised. Sometimes dis- 
crete shotty vesides appear as well. A chemical contactant cannot be incriminated 
and the mdady is probably related mote to sensitivity to skin-resident organisms, 
particularly Staphylococcus sapropJ^ticus and monilia. 

Infectious eczematoid dermatitis is a disorder dosdy related to nummular eczema, 
in which discharge from an area of infective dermatitis produces a mixed eczema- 
tous and infectious (impetiginous) reaction wherever it touches. 

Treatment.— Nummular eczema responds best to nonsensltising bacteriostatic 
and fungistatic remedies, such as chlortetraqdine ointment, chloramphenicol cream, 
Vioform cream, magenta paint, or brilliant green in zinc paste. Symptomatic treat- 
ment should also be given to rcUc^'c depression, if present, by dextroamphetamine 
5 mg. in the morning ; and insomnia from itching by barbiturates or promethazine 
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hydrochlonde m the evening In resistant forms a course of intravenous T ^B 
23 million, 50 million and 100 million organisms at 5 to 7 days mtervals maj cnng 
about a remission X irradiation m fractional doses is often effective 


POMPHOLYX (DYSIDROSIS) 

This 13 a vesicular eruption of the palms and of the palmar and lateral aspects 
of the digits and of the under surfaces of the fecL It is often recurrent. 

Etiology and Pathology — ^This is a shin reaction which may be ^5 

fungous infection of the feet (myade) it may be a manifestation of 
dermatitis exogenous or endogenous or it may be of psychogenic ongin an n>s 
phenomenon serving the purpose of preventing the sufferer from performing 
task which is distasteful , 

Histologically there is spongiosis as m eczematous dermatitis elsewhere 
vesicles remam intact owing to the thick homy layer above them There ^ ® 

CDce of obstruction of the sweat ducts except secondarily through pressure 
adjacent vesicles but dirucal experience of the seasonal madence and of 
by heat exertion or anxiety suggests that some abnormahty of the sweat appara 
(so far unexplained) plays a part in the pathogenesis ^ 

Climcal Picture —There are vesides of uniform size resemblmg fmg 
m the skin of the palms and fingers and on their lateral aspects The backs ° 
hands may be quite normal The feet may show a similar condition m a 


uool 


distribution The afiFected areas do not sweat. There is considerable itching 
the fluid 13 either reabsorbed or discharged by rupture of the vesicles Coarse peeu»6 
follows and resolution may occur or the whole process may be repeated. _ 

Course and Prognosis — This depends on the cause whether it 
infecuoo eczematous hypersensitivity or an hystened personality The ^ 
to fungous infection does well when the infection is controlled The other WO . 
tend to recur unless a sensitising substance can be found and subsequently 
or unless the patient can be brought mto better adjustment with h/e situau^ ^ 
Diagnosis is from pustular psonasis erythema multiforme and unea pedis 
former presents with golden yellow pustules from the begmmng whereas m pO“^ 
pholyx the vesicles arc skm-coloured at firsL urms. 

In erythema muluformc there may be large bulla and there is also erylhci»^ 
which IS absent m pompholyx. „ 

Tinea pedis presents with large buUx in the roofs of which mjcchal thr«ds ^ 
be found on microscopy but the same foot may also have on it many small 
of pompholyx type (myade) m which fungus cannot be found Tmca pedis is oi 

asymmetrical its myade symmetneal idmpathic eczematous and psychogenic 

pholyx are symmetneal but contact eczematous dermatitis is often asymmetrical 
Treatment is bland and supportive by Lasses paste hydrous ointment ‘ 
calamine lotion while the fungous infection is bemg controlled while imtants ^ 
scnsiusers arc being avoided or while the patient is receiving psycholheiap) , 
infection becomes supenmposed— and this often occurs with purulent blebs b 
angius and lymphadcmiis— the part should be elevated and kept at rest. ^ ^ 

10 minutes malm 6000 solution of potassium permanganate arc useful and sulp“° 

nudes or pcmallm may have to be used sjsicmically . „g 

In many pauents it is necessary to mvc sedauves for example phcnobaibiw 
m a dose sufliaent to control itching and to provide sleep 

AUTOLYTIC ECZEMA (ECZEMATIDE) 

Thu is a widespread papulo-vesicularcrupnon arising from absorpuon of 
from an area of erosion or of ulceration. Tm absorbed product* may ongitt^^* t 
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organisms on the skm or they may result from the breakdown of body cells The 
process IS more likely to occur with the use of certain substances on the skm, particu- 
larly sulphonamides, flavine, paraphenylenediamme, benzocame, mercurials, etc , 
but It may even develop from the occlusion of a moist area by soft parafiin, which 
suggests that the substances apphed are not primarily responsible but that they hasten 
cellular dismlegration or encourage infection Autolytic eczema typically arises from 
faulty treatment of ulcers or eczema (eczematidc) on the legs but it also arises from 
over treatment of extensive abrasions, second degree bums, herpes simplex, eczema- 
tous or infective dermatoses 

Prevention and Treatment. — This condition is preventable by avoidance of 
the use of powerful sensitising agents on the surface, such as sulphonamides, flavine, 
picnc aad, mercurials and benzocame, also by not usmg occlusive soft paraffin 
dressmgs over moist areas 

It is best treated by apphcation of oily calamme, the use of sedatives and mtra- 
muscular crude hver extract injections 


ENDOGENOUS ECZEMA 

A widespread papulo-vesicular eruption for which no immediate contact cause 
can be found Sometimes the epidermal sensitisation has ansen from the adminis- 
tration of a drug ffor example sulphonamide) previously used topically, but often 
the most careful mstory fails to ehat any cause m the form of a focus of infection, 
drug, food or metabohc disorder Such patients are often tense, over active, obses- 
sioim personahties, and tins make up seems to be of atiological significance 

Treatment — Bed rest is advisable m the more severe forms Suspected foa 
of infection are treated and the patient is given a diet of high protein and vitamin 
content which is not water retaining The intake of fats and carbohydrates, alcohol, 
coffee and condiments is reduced Sedatives are given by mouth and bland bail 
apphcations are used T \ D mjections are sometimes useful If the condition is 
believed to be an exudative neurodennatitis, the patient should be encouraged to 
lead an active life and to discard feelmgs of self pity if, as often happens, these are 
present Dextro amphetarame 5 mg after breakfast is a useful remedy for this type 
of patient 


INFANTILE ECZEMA 

The term covers infective eczema of infants and the earliest papulo squamous 
stages of tlie condition called ' Besmer s prungo ” later m life Both forms may 
coexist 

In the infective vanety there is greasy scalmg of the scalp and sometimes of the 
face, chest and flexures The cluld is usually ovcrweiglit. 

In tlic prungmous form there is a widespread eiythemato papulo squamous rash 
with exudation and crusting affecting particularly the face and parts of the limbs 
and body most accessible to the infant’s efforts at scratching and rubbing, that is, 
the shoulders, elbows, wrists and hands, knees, legs and feet. The trunk is only 
slightly affected, wiUi a blotchy er^'tltemato papubr eruption 

Etiology — Infantile eczema is in part due to inbenlcd abnormalities, m part 
to an unfavourable cmouonal environment and m part to faulty feeding pracuccs 
It IS seldom due to allcrgj to foodstuffs 

In the infective form, an excess of fat or carbohydrate m tlie diet is often an 
important factor This may occur because the child is weaned at an early age on to 
a full cream milk because of failure of lactation It mav also occur at or about 6 
months because the cluld is giv cn excess of cereal foods 1 he skin as a result becomes 
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susceptible to infection by organisms resident on the skin (monilia and Staphylococcia 
allergic form, milk (lactalbumln) or cereal products arc usualij 

^he more common pruriginous form (atopic eczema) is in part due “ ^ 
predisposition and in part due to an unsatisfactory raother-chdd rcuu p ^ 
which an emotionally labile mother, who is unable to pve the chud tn . ,y 
unselfish affection it needs, dihes with a child of hi^cr tium j 

and peculiarly prone to itching and frenzied rubbing ana scratching wnenc 
of pleasurable activities or of affection. Pruriginous eczema sometimes p 
xeroderma. , , , mutable 

Course and Prognosis.— The infective type tends to clear up 
dietetic adjustments and local treatments, but it may relapse. provided 

The allergic form responds to the withdrawal of the proven allergc p 
this is the only cause. . j -q do 

The pruriginous form tends to get better at IJ to 3 years when tnc enn ^^d- 
more for itself in exploration of its environment. There is, however, 
escence at or about puberty, this time with a preponderance of facial an 
uwolvement (Besnieris prungo). the 

Diagnosis. — ^The affixment of the label “ eczema ” offcm no d^^j » 
problem is to apportion blame to inheritance, environment, diet and iniecn 
this depends on a careful review of the history and signs. _ . • 1 coavcot 

Treatment — In the infective form, the protein, vitanun and educed, 

of the diet should be rendered adequate but fats and carbohydrates should oc r 
Thus, egg yolk, bone broth, sheep’s brains, tnpe and pounded 6sh yy P® 
mended, with spinach pur^e and other sieved vegetables ; cereals, tuU 
or addition of sugar are best avoided, half>cream rnilk being offered instead. 

Local treatment depends on the degree of infection. If this is * 

suitable anubiotic should be applied. If milder, the skm may be j-wyr in 

1 per cent solution of cetrimide, and 1 per cent of sahcylic aad Md of 
an cmulgcnt base applied. Later, oily cdarainc lotion can be substituted. , 

The child should be cleaned as a mutiny with olive oil, and a superfat 
used when necessary. iv js 

The diamosis of allergic eczema b made by elimination diets. Cow * 
first omitted. If there b improvement lactalbumln of milk is suspected as tne 
If there b no improvement, cow’s milk b g?ven alone for 24 hours and then on 
b added each day until any aggravating factor or factors are found. 
omitted from the diet If cows millc b the cause, goat’s milk can be suosu 

cr-riulil 


or a lactalbumin-free product (for example Allcrgdac). . ^ 

Pruriginous eczema depends for its control on adjustments in the 
rebtionship as well as on aU the physician can do by bland local appheauons, 
ing appliances and sedatives. The mother and all around the child should 
aged to generate a calm and unselfishly affectionate atmosphere. The chud 
be kept fully occupied with suitable toj^ on which he can reUeve his aggr^^ve 
but m infancy it may be necessary to tic the limbs with bro^ crepe bandages ^ 
sides and foot of the bed, providing adequate protection to the svm where 
applied, so that damage cannot occur. It u only in thb way, and with sedation p 
to the limit, that the child can be kept from rubbmg and scratching its 
limbs until th^ are raw. Eczematous children tolerate sedatives such as P 
barbitone in higher doses than the more normal child, and a dose of gr* t>J^ 
four times a day for a child 12 months old b nothme unusual. In milder 
elixir of Benadryl or of promethaane hydrochloric^, or a chloral and potass* 
bromide mixture may be sufficnent. . r^e 

Local applications should be bland and free from sensitising properties. 
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watery or the oily lotion, zinc cream, zinc paste or hydrous ointment are 

all useful at times. Hydrocortisone ointment 1 to 2*5 per cent, has been reported 
to be effective. 

Where treatment is not proving successful at home, a period in hospital is some- 
time of great value but this has to be balanced against the risk of these children 
getting widespread pyogenic or virus skin infections to which they may succumb. 


ERYTHEMA INFANTUM (NAPKIN ERUPTION) 

Erythema of the napkin area may be due to infection or to chemical irritation. 
The infective form involves the depths of the folds of skin. It may be a part of 
pemphigus neonatorum. The chemical irritative form affects the summits of the 
folds of slii, buttocks, thighs, etc. Sometimes the cause is urea-splitting organisms 
in the infant’s freces. The resultant ammoniacal urine causes a contact dermatitis 
(Jacquet’s erythema). In other cases, excesses of fat or sugar in the infant’s diet may 
result in stools that irritate the skin. Occasionally, insufficient rinsing of the napkins 
after they have been washed Is responsible for an alkaline or detergent dermatitis. 

Treatment. — In the infective form, cleansing with 1 per cent, cetrimide and the 
application of an inert dusting powder is often sufficient, or the appropriate antibiotic 
can be applied after cultural examination. 

In the chemical irritant form, treatment depends on the cause, but further aggrava- 
don must be prevented by the appUcation of zinc and castor oil cream to the infant’s 
buttocks. 

Dietetic adjustments may be necessary, or greater care in rinsing the napkins. 
In Jacquet’s erythema soaking the napkins in a quaternary ammonium compound 
or in saturated boric add solution before use is effective. The napkins should be 
rinsed thoroughly after these procedures before use. 


HYPOSTATIC ECZEMA AND ULCERS ON THE LEGS 

Defective venous return of blood from the legs leads to a gradual deterioration 
of the vitality of the skin of the lower parts of the calves and anxles, resulting in the 
various clinical conditions known as hypostatic eczema. Mmor wounds of die legs 
are always apt to take longer to heal than similar wounds on the upper limbs, even in 
healthy > oums. This tenden^ to poor heaUng is accentuated if there is any deficiency 
of the veins cither through incompetent valves or deep thrombosis, each of which 
may be responsible for the development of varicosities ; out varicosities in themselves 
arc not the cause of cczcirutoua and ulcerative changes : eczematous changes arc 
due in the first place to chronic congestion and anoxemia, while ulceration is due to 
supcrfidal venous thrombosis causing a focal necrosis in the dermis. 

The mngested anoxic legs tend to itch ; scratches or other minor injuries do not 
heal but lend to exude. Mild secondary infection causes an aggravation of the condi- 
tion and many patients treat themselves not by rest, with clevauon of the limbs or by 
suitable supports to the legs, but by local applications, one or other of which in time 
sets off a contact eczematous reaction. Fuimer misguided treatment with antiseptics 
and other potential scnsidsers results in the picture of chronic exuding eczema of 
the legs. 

Witli appropriate treatment the exudation stops and is replaced by coarse pccHng 
from the swoll^, reddened sUn. Gradually the peeling becomes less conspicuous 
and provided Kclicmficauon docs not develop, ultimately it stops, the leg being left 
pigmented and possibly somewhat indurated, but dry. 

Ulcers nuy develop from abrasions, scratch marks, cuts or bruises on the leg. 
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The ekm below and behmd the meded malleoli [s “ 

doubt m part because there may be a downward rest supphd 

action of the calf muscles and in part from the poor fP^'Ji'^^jttmportant facton 
by the underlying tendons Stasis and local rodema are a minoi 

in the non healing of ulcers of the leg, and secondary “ Jfmon of coco, 

feature, but sometimes heahng is prevented by a !”“7„ ^iStis, follo««l 

Pi pyocyatiea and Prolcus, or streptococci may gam entry and cause celluli 
by chronic solid cedema of the part {eleplianliasu nostras) thromboses 

^ Diagnosis -Most ulcers on the legs are hypostatic and rehted « of 

varicosities and chilblains but some arc artcnosclerouc, as shown oy a 
pulsation in the dorsalis pedis artery and radiographic evidence of calcihca 
may occur with or without diabetes nutlme, ham 

Gummatous ulcers are often higher up the calf, halogen 

coloured and appear as if punched out. Lupus vulgans, sporotneho 
granulomata can all cause leg ulcers , , t disease or 

Rodent ulcers occasionally form on the legs and nodes of Hodgki 
some other reticulosis may break down in that situation u,ctnloeically 

PseudoepitheUomatous hyperplasia is a warty condition cbmcally and ms 6 
resembling carcinoma but due to over treatment of an ulcer with sensm s 
applications It clears up when the irntant is withdrawn „„1ations 

Ecthymatous ulcers are moist, with dirty sloughs and no signs ot 
Treatment of hypostauc eczema is supportive by suitable elastic nose ^ 
ages with bland non absorbable local applications, for example calamine 
If the exudation persists m spite of this, an ointment of \2\ per cent oi 
of aluminium aceute, with 37^ per cent of zinc paste and 50 per cent ° 
may prove effective In the scaling lichcmfied suge, X irradiation m i ^ 
exposures may help Unna s gelatin paste or zinc paste bandages are u^i 
suMcute or chronic stages, but adhesive bandages should not be used i ii ^ 
needs to wear a support to the leg indefinitely, or in suitable cases ^lons aod 

veins are patent, the varicose veins may be given surgical attention by injem 

ligations Tulle eras 

Treatment of hypostaUc ulcers aims at reducing local cedema. i fponge 
applied to the ulcerated area with an overlying gauze orthopaedic felt 
rubber pad covering the ulcer and the skin around, the whole leg being 
with an elastic bandage The patient is encouraged to take exercise ulcer 

about the bad effects of prolonged standing Massage to the surrounds ot 
and to the limb as a whole is helpful Any infective clement is controUe t 

appropriate antibiotic Any excessive granulations are reduced by a silver mtrat p 
Surgical treatment of any varicose veins is earned out in selected cases 


COCCAL INFECTIONS 

In health the intact skin is able to resist invasion by organisms fallmg 
surface Infections result either from breaks in the surface of the skin 
some abnormality of its ‘ acid mantle This mantle is formed by the con 
slow extrusion of sebum from the sebaceous glands through the pilo sebaceous 
and the emulsificauon and spread of the sebum over the surface by means of tn® yjfec- 
Dehydration of the surface is another important factor m the prevention o 
ttons bweat rctamed on the surface, particularly m body folds provides 
moist, warm conditions for bactenal growth, and sweat when dccotnp*^** & 
bacterial growth becomes alkahne, whiw further encourages the bacteria Ui 

infections of the skm are encouraged by anything that causes or 

the surface such as clumsy hair cutting or shaving rough clothing, scratew & 



COCCAL INFECTIONS 


1225 


dermatius leading to fissuring ; also of importance are the qualitative and quantitative 
abnormalities of the sebum which occur in seborrhceic dermatitis and xeroderma, 
and excessive sweating, particularly in obesity when skin surfaces chafe and rub off 
the superficial epiderrnal cells. 

Skm infections are more common with diabetes meUitus, in toxic states such as 
uramia, in states of nutritional deficiency and in blood diseases, for example leukzemia. 

Before considering infections at various anatomical situations in the skin, it is 
well to remember that in all cases of severe or widespread coccal infection, a cause 
must be looked for locally (infestations, itchy dermatoses) and generally (efiabetes, 
unemia, leukremia, anxiety neurosis, etc.). Attention must also be paid to potential 
carrier sites of staphylococcal infection, especially the hairy vestibule of the nose. 


IMPETIGO VULGARIS (IMPETIGO CONTAGIOSA) 

Impetigo is a coccal infection of the epidermis, sometimes involving the ostia of 
the pilosebaceous follicles (follicular Impetigo) or of the sweat ducts (infected miliaria 
rubra, Bockhart’s impetigo). 

JEtiology and Pathology. — Impetigo vulgaris is usually a disease of children 
but may occur in adults with the “ seborrhoric ” diathesis (seborrhtEic impetigo). 
It usually follows some break in die skin's surface, caused by insect bites, scratching 
or the rupturing of herpetic btiUre. Purulent discharges from the nose, ears or eyes 
are often responsible, or the infection may be transferred to the face and other exposed 
parts from a paronychial whitlow. Nasal diphtheria may be complicated by impetigo. 

Clinical Picture.— The lesions of impetigo consist of golden or dirty greenish- 
gre^ “ stuck on ** crusts, discoid, polycyclic or annular, scattered over the face, scalp 
or limbs amongst areas of normal skin. Occasionally there are intact bulls containing 
thin pua. Similar lesIons m^ be present in the nostrils. It is not possible on climc^ 
grounds alone firmly to difierentiate between staphylococcal and streptococcal im- 
petigo. Although streptococci may be present in the early stages, Staphylococcus 
pyogenes usually predominates in any culture that is made and Is often grown in pure 
culture. 

At the angles of the nose or mouth and behind the ears, fissures may form with 
exuding, red, sodden or crusted sUn nearby. 

Course and Prognosis. — Without treatment, impetigo may continue for several 
weeks. In every case the predpitating cause must be dealt ■with, for example, pedicu- 
losis, otorrhtEa, rhinorrhcea or scabies, because once this is under control the elimina- 
tion of the coccal infection is a simpler matter. Use of the appropriate antibiotic 
tlien leads to deanmee in 3 to 7 days. Occasionally impetigo is complicated by 
nephritis. Impetigo should be investigated epidemiologically in order to control the 
outbreak in a family or school. Contacts should be examined for banal lesions, septic 
fissures, miming noses, etc. 

Diagnosis. — It is important to differentiate impetigo from herpes simplex and 
from eczematous dermatius on the face, whether infected or not. 

In herpes simplex the vesides often remain intact for a while ; they are grouped 
and contain dear fluid. Impetigo may originate from infection of ruptured herpes 
\ csides but eczematous dennatius may also begin from the faulty treatment of herpes 
simplex with antiseptics or antibiotics. 

In eczematous dennatitis tlie lesions at first spread in continuity from the site 
of application of tlie irritant, but later they may empt symmetrically m explosive 
fashion. In impetigo the spread is more irregular and impetuous, sldpping areas of 
normal skin, with the effect that individual lesions develop rapidly by peripheral 
spread at several sites of skin inoculation. 

Treatment. — If pediculosis or scabies is present it should be dealt witJi first. 
<\ny residual infection that persists may then receive attention. 
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If an mtansely itchy skin disease, such as prurigo, cocrists ^houU be 
by suitable sedauves by mouth and the superimposed Sdermatash- 

as is necessary before proceeibng to smt^le treatment of ^pnbihty 

Ideally a culture should be made and the orgasms test^ for ^ j^pedgo 

or resistance to various antibiotics; but with be^most 

the usual practice is to apply the antibiouc believed by -^ctracjdine 

effective. Chloramphenicol, chlorictracycline .(Aurcomycm) aim ly^ th^are 
(Terramydn) are all effective in many cases, but, in conimon wim P®. ? - niorc 

unsuccessful in those infections due to resistant strains, which ar 
common. , , . imocdgo* 

Antibiotics are far from being the sine qua non m the • . iquoh i» 

Simple desiccation may be quite effective, and for this purpo^ cai r^urris t 
effective with the addition of O-l per cent, of mcrcunc chloride “ , / t 

liniment may also be used, or dne paste with 2 per cent, of salicyUc ^ ^ of 
paste). To the last named may be added 1 per cent, of ammoniatcu 
brilliant green, . <trp 

Loose crusts and intact bulhe should be removed before any remedi 
For this purpose normal or slightly hypertonic saline may be nsed, or ^ 
solution of cetrimide which has the added advantage of its anuseptic prop 

No antibiotic should be persisted with for more than 3 days d “ . cont^^S 
satisfactory results. Failure to respond implies resis^t ^ , jppmeat 

the use of the antibiotic may lead dther to a spread of infection or to tn® e 
of eczematous hypersensitivity. Two per cent, of silver nitrate in spjw® 
ether is useful as a paint for application to fissures. 


PEMPHIGUS NEONATORUM (IMPETIGO NEONATORUM) 

This is a form of staphylococcal impetigo affecting newborn infants, 
infectious and having a considerable mortality rate. * 

^Etiology. — ^The infection beguw from an extraneous source, for 
cutaneous or nasal infection or carrier state m a medical or nursing me 
roatermty umt, a visitor, a lay worker or one of the patients. One atten 
infect several uifants. 

Clinical Picture. — Large bullae containing thin pus cover the ^dy su 
pink, shiny, moist areas indicate where bullae have ruptured. The 
and often fatal form of the condition resembles exfoliative dermatitis jjiat 

exfoliativa neonatorum of Ritter). It has recently been suggested, howe » 
Ritter’s disease is caused by the application of napkins which have previo > 
soaked in boric acid. _ ^ goc- 

(bourse and Prognosis. — Premature and inadequately treated 
cumb to the mfection but, as a rule, patients respond to antibiotic therapy* ^ygyaccc 
search must be made for the pnmary source, for carriers 
by fomites. As a precaution, all m attendance on newborn mfants sbo 
effiaent surpeal masks. . od 

Diagnosis U from congenital syphilis in which the pemphigoid ojay b* 

the pal^ and soles as welt as elsewhere. Other signs of congenital syphiu^ 
present, including rhamdes, snuffling, etc. . - 

Treatment is by the appropriate antibiotic locally, also systemically 11 “% 
advisable. Good nursing is essential and protection of the child from chiUiug 
dressings are being done. 


IMPETIGO PITYROIDES (PITYRIASIS ALBA) 

This consists of scaly depigmented discs which occur on the faces of 
The lesions are believed to be streptococcal and mildly infective, but drying 
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and the excessive use of soap seem to play an equally important part in their pro- 
duction. . . 

Treatment. — ^The lesions usually respond to the application of weak ammomated 
mercury ointment, or to 2 per cent, of solution of coal tar in Lassar’s paste. 

PYOGENIC PARONYCHIA (see Diseases of the Nails) 

ECTHYMA 

This is a coccal infection, originating from the surface and affecting the dermis, 
leading to necrosis, ulceration and scarring. Trauma is an important predisposing 
factor. 

Clinical Picture. — This malady is more common amongst under -nourished, ill- 
cared for children and amongst individuals of low intelligence than among clean 
and normally intelligent persons. It usually affects the legs, where one or several 
areas of dirty grey crusting may be seen, with a purulent discharge and red surrounds. 
Later, tlie crusts become detached, leaving snelving ulcers tvith an inflammatory 
rim and a sero-purulent base. There may be region^ lymphadenopathy. Ecthyma 
may also occur m adults suffering from pediculosis or from infection of traumatised 
legs (for example, desert sores). 

Course and Prognosis. — If untreated, the condition may persist indefinitely 
and it may spread, as impetigo or furunculosis, on other parts of the body. 

Diagnosis. — An ecthymatous syphtlide must be excluded. 

Treatment* — Having excluded any parasitic infestation, attention is directed tn 
any malnutridon and uncleanllness that may exist. 

For local treatment, cleansing mth 1 per cent, cetrimlde is indicated, followed by 
application of the antibiotic most suitable according to the cultural findings. This is 
i)keiy to prove effective more rapidly than nonspecific remedies such as eusol com- 
presses or a lotion of sodium h)^ochlorite. Desiccating measures may also be em- 
ployed. The nails should be kept closely trimmed and attention paid to any infective 
foci in the nostrils or paronychial folds. 

FOLLICULITIS 

Coccogcnic folliculitis is one form of ^cosis barbx (folliculitis profunda), the 
other being mycotic folliculiUs. Folliculitis may also be superficial (ostio-folliculitis, 
Bockhart’s impetigo). 


FOLLICULITIS BARB^ 

Clinical Picture. — Folliculitis barbs is a chronic staphylococcal Inilammation 
of the depths of the hair follicles in the beard region. Folliculitis profunda may also 
occur at other sites, for example, the nucha and the pubis. 

Diswte follicular papules and pustules arc present and from them hairs protrude. 
The lesions may be grouped or diffusely confluent all over the beard area. Tender 
nodules may fo^ In long-standing cases due to antibiotic-resistant strains, the 
efforts at cure vritli sundry medicaments may end in a mixed condition of folhciditis 
and dermatitis, presenting as diffuse redness and c-xudation or scaling interspersed 
uitli follicular pustules. 

/Etiology and Pathology. — Shaving trauma and staphylococcal infection. 

_ Courso and Prognosis.— The progress of foUiculius depends on the suscepti- 
biUty or resistance of the causal organisms to antibiotics. In the majority, relief 
can be obtained with one antibiotic or another, but it is always wise to ba\c a culture 
made and llic antibiotic sensitivity of the organisms investigated before starting treat- 
ment, especially as antibiotic-resistant strains of staphylococci arc becoming more 
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common Furthermore, many individuals wij folliculitis sho^w of ^ 

“ seborrhosic” diathesis which mdicates Aat Aey are 


seborrnosic- aiamesis wmi,u organic®* 

skin S\cosis in them may present with less frankly purulent lesion, „ . 

resnonsible beine less potent strains of Staphylococcus aureus or even wp > 


responsible being less potent strains of Staphylococcus aureus or evt^ ;! f'mcuIiQS 
albus and not the coagulase posiUve Staphylococcus aureus .f m^asioo 

If follicuhtis relapses m seborrhoeic individuals, it may be Por thu 

by a different stram of organisms with different antibioUc sensitivi ^ 

reason, it is advisable to repeat the culture and antibiotic sensitivity 


relapse 


In every case of staphyloaiccal folhcuhtis it is essential also to ® ^ gjtc oi 

to culture the organisms from the nasal vestibule and to treat 
staphylococci with the appropriate anubiotic It is not nece^my , igojueot of 
isms cultured from lesions on the skm are alone responsible for me 
that lesion A coccal infection may be superimposed on a syphilide , 
such as Staphylococcus saprophyltcus and Gram negative organisnM ot t 
Pi pyocyanea or Proteus, may be secondary invaders of devitahsea t 


swab and 


contaminants do, however, seem to play a significant role m some cases . 

Diagnosis has to be made from impetigo, mycotic folliculitis, yjjnetigo 

foreign body reactions due to mgrowmg hairs, infected acne and syphilis tbc 

the lesions are superfiaal and not necessmily follicular In mycotic jod 


patient gives a history of conuct wiA cattle, the lesions are mudi gpores 

ccdcmatous, and hairs can easily be pulled out from the follicles tungw* 
may be found (often with some difficult) on removing mfected hairs of * 

Chemical folliculitis is usually due to over treatment or to faulty b’ca 

MAM ■MlAM*a«rM A Ka 4 OT OttSeOtlCS I* _11 


non infective dermatosis of the beard area with antibioucs or antiseptizes ■" a 
nised by the presence of diffuse dermatitis and much serous eicudate, 
folhcuhtis colou^ 

Foreign body reactions due to mgrowing hairs are roost common jjgco®® 
men with curly hair running m every dirccuon, which, on shaving, tb® 

embedded m the skm Tms especiaUy occurs on the sides of the neclt 

chm Ime but may also occur on the face It occasionally occurs m white me 
larly those who shave very closely ‘ against the gram ’ Embedded uee^®' 

on inspection with a hand lens and their free ends can be extracted with 
Culture m such a case usually grows saprophytic organisms or cohforms 

Infected acne occurs in the skm immediately adjoimng the beard feaoh* 
coexist with folliculitis barbx The presence of comedones is an essential 
m the diagnosis of acne wesSo^ 

SyphiUs may m the secondary stage present with pustulation and 


and by the absence of apple-jclly nodules • - jcsioo* 

Treatment consisu of the application of the appropriate antibioUc to tn 
and, if necessary, to the nostnis three or four times a day This 
be persev cred w^th for a fortnight after apparent clmical cure ev en after that 
relapses are common m sebonhccic individuals With peniallm, a louoo ^ 

more effecuve than a cream and less likely to sensitise the sbn but it may P gjjU 

drying ^\llh chloramphenicol, chlortetracjclinc and oxytetracycline, 0‘ 
or creams are usually cffccuvc and they are pleasant to use o®* 


Other applicauohs which may prove relativeiy effecUve include 
ment, \ loform cream and ammonia^ mercury, but they all have, in vary mg 


— , 

a tendency to sensitise the skm Zinc and copper lotion (D alibour water; ^ jj 
as an after shave louon In very severe or rcsisunt forms of folhcuhtis 
may be advisable for the paticnl to use an clcctnc razor Growing a beard is 
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factory alternative The use of X-ra5S m folliculitis barbs is contraindicated both 
in fractional and epilatory doses. 


OSTIO-FOLLICUHTIS (DOCKHART’S IMPETIGO) 

Ostio-folhculitis IS a staphylococcal infection of the orifices of the folhcles. 

Etiology. — Ostio-foUiculitis is caused by stimulation of the epidermis by oil, 
adhesive plasters or other surface irritants It is often a comphcatmg feature of 
pncUy heat {mhana rvbra) 

Clinical Picture. — Discrete, superfiaal pustules are present at the onfices of 
hair folhcles. Hairs penetrate the pustules. On rupture, superficial erosions are 
left. The lesions are often grouped but sometimes extensi\e. There is often an 
associated keratosis folliculans or acne because the irritants causmg the foUicuhtis 
also stimulate epithelial proliferation at the ostia The sites usually affected are the 
forearms and thighs. 

Course and Prognosis. — ^This depends on the future avoidance as far as possible 
of (»ntact with irritants sucli as oil, adhesne plaster, powerful degreasers and de- 
hydrators The worker should be gi\en fiicdities to wash parts exposed to oil im- 
mediately after work is finished : he should be discouraged from postpomng washing 
until he gets home, perhaps after a considerable journey The condition is then 
likely to dear. 

Treatment. — Parasitic infestation must be exduded. A culture should be made 
and the appropriate anubionc used Vioform cieam is sometimes effective and 
D’ahbour water is useful, followed by lead and calamme lotion. 

PILI INCARN\TI (see FoUiculms Barbie) 

Treatment. — ^The only treatment of value for this relatively mild but annoymg 
condition is the avoidance of dose shaving, particularly with the skm under tension 
The shav er should aim at the sort of result obtamed by one shave " wath the gram 
Electnc razors are not necessarily an advantage. 


BOILS AND CARBUNCLES 

A boil (furundc) is a staphylococcal mfection of a sebaceous gland proceedmg 
to a penfollicular abscess, sloughing of the hair papilla and of the pilosebaceous 
folhde and its replacement by scar tissue. 

Furunculosis is a condition of multiple localised or widespread bods A carbuncle 
IS a localised group of bods which by their mutual pressure cause sloughing of exten- 
sive areas of skin and subcutaneous tissue with much consUtutional disturbance 

Etiology and Pathology. — Bods arc usually due to some local breakdown m 
the skin’s protective mechamsm. Caibundcs are usually due to some general lower- 
mg of resistance Thus, bods may be secondary to scratdi damage m an itchy skin 
condition, whether it be parasitic infestation, dermatitis or prungo, or they may 
result from local damage ansmg from shavmg or haircutting, rough clothing, oil or 
dirt. A earner site of staph) lococa m the nose is often the source from which the 
skm IS inoculated and furunculosis may set a problem m domesUc epidemiology m 
which tile shanng of face flannels, towels, etc. may prove to be responsible for the 
spread of infection within the family. In every case of furunculosis and more espec- 
ially wiUi carbuncles, attention should be directed to the possible presence of diabetes, 
renal disease, Icukomiia or nutntional deficiency, either of insufficiency or of imbalance. 

Clinical Picture. — A boil begins as a painful, red nodule which enlarges and 
becomes hard and tender. At its centre a small papule or papulo-pustulc is visible, 
penetrated by a hair. Induration and pam cause difficulty in moving the affected 
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part. After 36 to 48 hours the centre sofens, a smaU sc^b 
purulent discharge begins. In another 36 to 48 hours the core P ^ 
slough IS extruded, the purulent discharge and induration lessens an 
with a varying amount of scar formation. TostMd of a nodule, 

A carbuncle begins with greater constitutional disturb^ce. 
there is a brawny plateau in which several follicular pustules can be , Soften- 
enlarges and a shelWg mduration mth oedema extends for some way ^ ^ ojjy) 

mg and hquefaction of the mass may (m patients trated by js gradu- 

t^e days or even a week or two, but sooner or later a large slough extenti^® 

ally detached, or many pomts of suppuration develop, with suds q 
scinng. Smaller boJs and follicular pustules around the main lesio 
as a result of auto-moculation. . , , j .t,,. M<;e or difficult 

Course and Prognosis. — These depend on the cause and the ^ ^ 

of Its removaL Wito itchmg due to mfestations, it u easy; patient 

emotional conflict, it may be extremely difficult. A carbuncle in a deb 
13 a serious and sometimes fatal condition. . g-. pustule 

Diagnosis. — A boil or carbuncle has to be diagnosed from a ™^o*^yjnptoiii» 
(anthrax) In the latter, the onset is more rapid and the constitution^ dia^osu 
are more marked, while the histoiy of exposure to wool or treatment 

likely. Culture or even a direct smear will usually reveal the bacUU g^pon. 
should be started on clinical grounds alone, without awaiting . outh of 

The primary tuberculous complex resembles an mdolent .f^inocub- 

the sufferer, a history of contact, the lymphadenopathy draming the site 


aemia sdouju juj ^ , 

itcfung preceded the boils, this should be investigated Occupational haz« • 
suiubTe clothing and faulty hygiene practices should receive attention. 

Severe boils and carbuncles are best dealt with by systemic pemcilhn or to ^ ^ 
suitable antibiotic depending on organismal sensitivity tests Smaller les 
better treated by local remedies Pemollm mjcctions are a passive 
no >aluc for stimulating the reactivity of the host m fact, the convey to 
applies, pcniciUm mjections being followed, on cessation, by a crop of pocc, 

of even greater seventy For this reason, it is a mistake to give of 

without first investigating the cause of Uic infection and the susceptibiW 
organisms to antibiotics Vaccines, staphylococcal toxoid, manganese mjecu^ 
tin by mouth have a reputation for relieving furunculosis but their effects 
uncertain. Aiscoaii°^ 

Local treatment should aim at resolution of the lesions with minimal oi:^ 
and with the avoidance of further contamination of the skm by the pus 
tbe boils. Softening or maceration of the skin must be avoided andboraac i 
lions, kaolm poultices and glycerm and magnesium sulphate dressmgs or 

hann than good Dry heat may be applied with precautions to 
hot bathing may be used In the mtervals between such procedures the i jg 
paint may be appUed to and around the boil to control the bcal infection 
keep the surface of the skm dry and hard : 

Mercunc chloride 0 1 per cent. 

Brilliant green 1 0 per cent. 

75 per cent- industnal spint to 100 0 per cent, ^ 

Once the bod is discharging, dry dressings, frequently changed, it« 

chlortciracjclinc cream 1 per cent., or the above-mentioned pamt, apputo 
skin around. . ,iisu5^^ 

Surgery, in particular cnicul loastons, u contraindicated and the only 
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manipulative procedure is the encouragement of separation of the slough as soon as 
possible. . • r • 

Boils on the nose and upper lip need especial care because of the risk of mfection 
spreading by communicating veins to the interior of the skull, with fatal results. 
On no account should they be subjected to pressure. The patient should be rested 
and systemic antibiotic treatment started at once. Locally, the gentle application 
of warmth is justifiable. 

HYDRADENITIS SUPPURATIVA 

This is an infection of apocrine glands in the axillae or perineum, often giving rise 
to deep abscesses which tend to track beneath the sldn. 

.Etiology. — ^The condition is more common in women than in men. The apo- 
crine glan& are susceptible to psychoscxual and endocrine stimuli. Infection is 
unlikely to arise without some other factor being present, such as chemical irritation 
from depilatories, deodorants, or the rubber of dress protectors. 

Clinical Picture. — In one or both axillae or at the perineum is an irregularly 
nodular surface \sith tenderness and areas of induration and of fluctuation. Pus may 
be discharged from sinuses and there is a marked tendency to tracking, irregular 
scarring, chronicity and recurrence. 

Treatment. — ^Any chemical irritation of the region should be avoided. Culture 
and use of the appropriate antibiotic in a cream is usually effective, or 0*1 per cent 
mercuric chloride and 1 per cent, brilliant green in 75 per cent, industrial spirit may 
be applied. In resistant cases X-rays, 100 r up to four times at weekly intervals may 
help. In tlie most chronic forms success has followed excision of the affected tissue, 
wiui plastic repair. 

DERMATITIS VEGETANS 

This is a condition of irregular epidermal hyperplasia overlying an area of infected 
dermatitis where the tissue reactions arc vitiated by senility or loml disease, in par- 
ticular lymph stasis. 

Clioical Fic^e. — Over an extensive area of skin there is redness with a pustular 
exudate and an irregular warty or even pseudo-epitheliomatous hyperplasia of the 
epidermis. Culture may reveal a mixed imection in which Gram-negative organisms 
such as Ps. pyocyanea and Protew are prominent. 

The concution may develop as a complication of pre-existing skin conditions, for 
example, pemphigus ^garis. 

Treatment is that of the underlying condition and elimination of the causal 
organisms. In the form secondary to lymphatic blockage in the leg, the best that 
can be expected is an elephantiatic leg and sometimes amputation may have to be 
considereu, as Ukely to give the best results, whereas retaining the limb may bring 
with it much toxicity and secondary 

PYODERMA GANGRENOSUM 

_ This is a rare condition of burrowing colliquative necrosis and ulceration of the 
sUn, cither due to symbiosis between anaerobic streptococci and haanolytic strepto- 
cocci (Meleney’s ulcers) or due to the low of fluid and electrolytes that occurs in 
acute exacerbations of ulcerative colitis or dysentery, or when massive intestinal 
haemorrhages occur in the former disease. A similar condition has rarely been re- 
ported in extensive cachecticstateswith varicella. There is leucopenia due to marrow 
depression. 

Treatment is of the primary condition. Replacement of fluid and electrolytes, 
blood transfusions and antibiotics arc necessary. With control of the loss of fluid 
and clcctiol^'tcs, healing usually begins spontaneously. 



1232 


DISEASES OF THE SKIN 


ERYSIPELAS (see p 34) 

FUYSIPELOID ^ 

An infection of the cellular tissues of the fingers or hands with the or 

swine erysipelas, from injury to the skin arising from the handlmg o 

^Clinical Picture —This is essentially a disease of food handlers ^d 
lators It starts as an erysipelas-like swelling on a finger or the hand i n 
advances with an easily visible border and may travel up one finger 
and down the adjoining finger Constitutional disturbance is shght. it 
the condition persists for several weeks .. 

Treatment — It quickly responds to intramuscular injections of pemciiun 


ANTHRAX 

This IS dealt with elsewhere (see p 79) 


CUTANEOUS DIPHTHERIA . 

This 13 rare Wounds (for example desert sores) may be infected 
lesions develop on the skin of children suffering from naso pharyngeal dipn 
The skin may also be affected without mucosal involvement. . ^ a 

Ciiotcal Picture — ^There may be only one lesion, or several At first m _ 
blister which ruptures, a red zone develops around and a central slougn 
Diphthena may cause paronychia Constitutional symptoms are often sUg 
the complications serious gjid 

Diagnosis is from infected eczema, impetigo and ecthyma Direct sm®** 
cultural examination for Corynebaetermm dtphlherta confirms the suspicion 

Treatment — Diphthena anutoxm should be given m full dosage .yept 
the condition is suspected, without waiting for a bactcnological report. Th® P j 
should be kept at rest and isolation is necessary Locally, the area should be 
with cctiuiude 1 per cent and an antibiotic such as chloramphenicol cream app** 


FUNGOUS INFECTIONS 

Mjcotic infections of the skin may be superficial (epidermal) or deep (den^^ 
rhe former type is common, the latter rare 


SUPERFICIAL FUNGOUS INFECTIONS 

Pathogenic fungi are classified according to their morphological and 
cliaractcnsUcs macroscopically and microscopically, mlo Murrosporon, 
EptJermophylon For the clinician it is more convenient to classify fungous 
accorduig to die region of the body they are affccUng The chief groups ^r® ^ 
captiu, Unta barba, ttnta glabrosa hnta axtlta et crurts, tinea pedis and Unea 
Tuo or more regions on one pauent can be affected by a fungus concurrently^ 
zonal tcrmmology being arbitrary For example. Trichophyton rubrum may ^ 
the nails the hands, Uie feet and the mins at one time , 

Fungous crupuons, parucularly if infected with coca or if over treated, 
gi\c nsc to secondaiy erupUons or myadcs which, depending on the nature oi 
fungus, arc desenbed as microspondes, tnchophytidcs, cpidcrmophytidcs, fa'"^" 
momliidcs (loundcs) 
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TINEA CAPITIS (TINEA TONSURANS) 

MICROSPOROSIS 

RingViorm of the scalp in over 90 per cent of cases is due to microsporon either 
Mtcrosporon audouint (^e human form) or Af cants vel felineum A much rarer 
form acquired from animals is ilf gypieum AU forms only infect children, the sain 
at puberty acquinng fungistatic moperties 

Etiology and Pathology — ^he human form is believed to be spread by direct 
contact and by indirect contacts for example, hair clippers and caps , it may also 
be air borne The animal form is acquired by fondling wttens and puppies and may 
spread from child to child, for tivo or three transferences, before it loses its vitality, 
which IS re estabUshed after mfection of an animal host once more 

The organisms mvade the stratum comeum and the mycehum grows down the 
hair follicles and thence passes to the hair shafts, forming a mosaic of spores around 
the shafts and mycehal threads withm the shafts The hair shafts become fibnllated 
and break off about 3 mm above the surface of the skm 

Clinical Picture — As a general rule. A/ audoutnt causes less severe reactions 
than AI cants, and is less likely to be associated with tinea of the glabrous sLm The 
history of animal contacts m the latter, and of a school or mstitutional epidemic m 
the former, may also help to suggest the nature of the fungus 

Charactenstically there are circular areas of short bent or broken hairs with 
frayed ends and bavuig thicker shafts than those of the unaffected scalp around 
The scalp itself shous a dirty scaling without redness, or there may be slight papulo- 
pustulauon Rarely there are numerous follicular pustules uith much csdema causing 
a boggy, dusky dome shaped swelling a ^ndition known as kenon This is more 
common with Trichophyton infections 

Sometimes the arcular or annular arrangement is mconspicuous or absent, and 
casual mspection may suggest a diamosis of infective dermatitis if tlie whole or 
most of the scalp is affected, until doser mspection shows broken hairs which are 
not found m mfective dermatitis 

Examination with Wood s light is an invaluable aid to the diagnosis and manage* 
ment of these disorders It consists of ultra violet rays passed through a nickel glass 
filter With microsporon, but not with trichophyton there is a brilliant green 
fluorescence of the affected hairs As the infection persists, the fluorescence tends to 
become less bnUiant With Wood s hght the diagnosis can be made of microsporon 
nng\\orm affected hairs can more easily be removed for microscopy and culture, 
and the follow up of patients until cure is greatly facihtated It is often noted under 
the lamp that smgle outlying hairs are affected and even that small patches are present 
which were not suspected on examination by daylight Direct microscopy is not 
essential if examination under Wood s hght is positive It is carried out by extracting 
a hair and placmg it on a slide with potassium hydroxide Heat is applied to hasten 
the keratolytic action of the potassium hydroxide Microscopy then reveals a mosaic 
of small spores surrounding the hair shaft. 

Diagnosis has now reached the stage of microsporosis Further differentiation 
IS made by culture, using Sabouraud s medium Usually the macroscopic and micro 
scopic features of the t^tuie axe diamctcristic but occasionally dysgonic forms are 
seen 

Course and Prognosis — ^The natural history differs in the two types of uifec 
tion AI audoutnt tends to persist mdefimtely or until puberty, whereas AI cants 
usually dies out after about 3 months It follows that local applications may be 
sufficient m the latter but not m the fonner 

Diagnosis — Mopecia areata causes smooth bald patclies witli exclamation mark 
hairs at the penphery TnchotiUomama causes areas of broken off hairs usually 
at one temporo Iront^ region Infective dermatitis causes redness and scaling and 
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loss of hair but no breaking of the hairs Impetigo of the scalp is mote exubcr^ 
and lesions are usually present elsewhere, or there xs some other cause for it sucn as 

pediculosis jMitni 

Treatment — Scalp ringworm is a problem m epidemiology With M. auaoum 
It IS necessary to examine the contacts and to trace the infection to its source, 

possible A Wood s bght IS invaluable for this purpose In residential mstituuo 

traang the source and quellmg the infection is relatively simple In day 
It may be difficult because siblmgs of all the school contacts should be examined 
well Fortunately, as nucrosporosts is almost unkno^vn after puberty, it is not neces- 
sary to examme chddren over 14 years of age 

Treatment should be begun with local applications pending the cultural diagnos 
The choice of local application is, at present, relatively unimportant, as 
available which will elunmate the infection from the depths of follicles, and ito 
the hair shafts themselves which is the essential of cure Local appUcations serv 
the purpose of fungistatic action on the surface and at the ostia, and prevent con 
taimnated fragments of scale or hair from bemg earned off in the air , 

The mother is instructed to cut the hair all over the head to stubble and to maw 
two linen closely fitting skull caps for contmual wear, on alternate days, the cap 
not in use being boiled The scalp is sembbed daily with soap and water payi^ 
speaal attention to the areas known to be affected Then the ointment bemg u® 
(Whitfield s omtment or phenyl mcrcunc mtrate 0 5 per cent- m emulsifying oim 
ment, or dithranol 0 5 per cent in emulsifying ointment) is scrubbed into the scaip 
with enough vigour to cause a slight erythematous reaction 

In sm^ spore nn^orm of the semp due to M audouini, it is exceptional to get 
a cure with local appucauons and recourse is bad to X ray epilation, using cithef a 
4 or a 5 arcular fields method The hair falls ^ter 3 weeks, when examinau^ 
under Wood s light will reveal any affected hairs that may remain These can W 
removed gently with epilation forcqis In the epilating stage a fungistatic ointment 
for example Whitfield s, should be appbed and the falling hair burned Epilation oj 
thallium acetate (8 mg per kg of body weight) m a single dose is too dangcipus a 
method and has been practically abandoned, death having occurred from accidental 
overdosage 
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Favus may also affect the glabrous skin with scutuliform lesions in which bright-yeUow 
cups form massive crusts, and it may cause nail deformity. Favus is usually acquired 
in childhood but it persists into adult life if untreated. 

Treatment of scalp trichophyta depends on their natures. With the animal 
ectothrix kerionic forms, manud epilation followed by the application of "Whitfield’s 
ointment or magenta paint usually suffices. It is wise to give warning of the_ proba- 
bility of some degree of scarring. The boggy swelling of kerion should not be incised. 

In the endothrix forms X-ray epilation is usually necessary. With favus it is 
important to examine all child contacts under Wood’s light, to find if any clinically 
undetectable early cases exist. 


TINEA BARBIE 

Ringworm of the beard is nearly always caused by T. mentagrophytes or T. discoides 
infections of anim al source : hence it is found mostly amongst grooms and farm 
workers. It presents as irregular areas of follicular papulo-pustulation in the beard 
area, with considerable perifollicular swelling which gives rise to the fig-like nodular 
appearance of mycotic sycosis. Microscopy of an extracted hair often fails to reveal 
the fungus because of a secondary coccal infection, as in kerion celsi. 

Treatment is by manual epilation and the use of fungistatics, for example Whit- 
field’s ointment or Castellani’a paint. X-ray exposures of 150 r up to four times 
at weeUy intervals may be used to diminish the swelling and tendency to keloid 
formation. 


TINEA GLABROSA 

Tinea of the glabrous skin may be classified for clinical purposes as : tinea circinata 
of body and limbs tinea axilla; et cruris and tinea pedis. 


TINEA CIRCINATA 

. This form of rin^orra affects children or adults and may be due to microsporon 
or tridiophyton. The former may occur in children %vith tinea capitis due to M. 
canis, or m adults coming into contact with them. The latter may be of human or 
animal source. In nearly all forms the infection spreads peripherally and heals 
centrally with the result that the early macular or papulo-vesicular lesion, becomes a 
ring wth a scaly or vesicular border and a central zone of normal or discoloured 
skin. In infections by T. discoides cattle ringworm ”) groups of papulo-pustules 
occur on the forearms or on the bada of the hands ; but the endothrix trichophytons 
tend to form large rings. 

Diagnosis b from pityriasb rosea, patchy infective (“ seborrhceic ”) dermatitis, 
nummular eczema. 

Pityriasb rosea begins with a herald patch followed by a general eruption, but 
microscopy reveaU no fungus. 

Dbcoid infective dermatitis has greasy scales, a sweat area distribution and signs 
of infective dermatitis elsewhere. 

Nummular eczema presents with papulo-vcsicular disks on the forearms and hands, 
calves and feet. 

Treatment. — Tinea drdnata is usually dlmlnated easily with fungistatic agents 
such as Wffiffield’s ointment, magenta paint or weak tincture of iodine. If the patient 
b a child, it b important to examine the scalp under Wood’s light even in the absence 
of clinical evidence of involvement of the sedp. 

In the pustular form, it b advisable to carry out removal of any hairs 

present. 
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tinea AXILLARIS ET CRURIS 

This presents as extensive areas of 

cyclic edges r^icm^e pcnneum, the scrotum and the 

and nails, but E floccomm doM not j’? ' there arc numerous foUicular 

riorsL^r-^rdTriSbi^t 

of mflammauon is much greater and in ^‘^“^y^aepto of the folds niai« 

r&':;:r'-Hota«r^u" 

for the folds of the axilla rather than their domes 

TINEA PEDIS Cultci^ 

This IS usually due to T mentasrcphyu,. T “’L.® •^£"“”orc difficult 

dilferenmtion is important because eradicauon of T rubnm is a la 
matter than eradication of T mmtagrophytei or E bare feet. 

Etiology —Foot ringworm is most easily spread where P®^*® . ^ bath 
henw Its l«ignaiion “ Athlete’s Foot ” S^rts dubs swimmmg 
rooms are probably the conunonwt source of ^ alw 

because of hypendrosis, crowrded toes and minor foot aodfaul*? 

Other factors indude climauc and ^ humidity, 

footwear, in ’ ‘ " ‘ 

Clinical 

non may^raSe opalescence of the vesides The eruption 
metneaf Other %rts of the sole may be infected, especially the 
of the toes, but when the only physical sign is white, sodden dugno»is 

the fourth toe clefts, motulial inUrtngmous dennautis is a more UKeiy aub pQoa 

In the presence of secondary mfecUon or over treatment, Tbes® 

(mycide) of vesicles often develops symmetn^ly on the lofcc- 

Wicles do not contain fungus and the hand condition is m no way contagio 
uon mav. however, spread to the nails of bands and feet , „ find 

T Tuirum infectmns behave m a different fashion It is not feet 

simultaneous mfecUon of the hands, feet, naib and groins The erketa 

usually show a diffuse, fine peeling and some redness only, perhaps with 
tosis and fissunng but without vcsiculaUon, often the condition is unUaw 
or more nails may be affected as well On the calves there rruy be 
follicular lesions resembhng a deep coccal follicuLtis, tuberculide or even j 

nodM^m — Microscopic coofinnaUon by removing the roofs of cao 

IS csscnual if errors are to be avoided, as a very similar, if not 
arise m pompholyx (dysidrosis) and m contact dermaUtis Contact 
dcrmautis of the feet usually arises on the dorsa but may itself be due m o> ^ 
ment of tonca pcdis Tinea pedis is often asymmetrical whereas D of » 

metrical Sodden toe clefts may be due to excessive sweating and macemu 
momlial infecuon ,, , 

Pustular psonasisof the feet presents as reddened areas with excessive 
brown ‘ pustules which are stcnle on culture and microscopically show n 
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changed daily, or a fresh pair of white cotton in-socks can be worn each day. Sponge- 
rubber soles should not be w om. The feet should be washed twice a day and magenta 
paint applied at night and 3 per cent, salicylic acid pow’der liberally shaken into the 
socks and betiveen the toes each morning. Mercurial fungicides are liable to sensitise 
the and zinc undecylenate is relatively ineffective. Whitfield’s ointment is some- 

times useful, or 1 per cent, silver nitrate lotion. If any secondary infection is present 
foot soaks in potassium permanganate 1 in 6000 for 10 minutes ttvice a day are useful. 

TINEA UNGUIUM 

Ringworm of the nails may be due to trichophyton or epidermophyton. It 
may pick out one nail, one hand or foot, or both. It is unusual for all the nails to 
be affected and the distribution is usually asymmetrical. 

Cllnicai Picture. — ^The nails are usually affected from their free edges and 
become grey or brown, thickened, rough, dull, friable and honeycomb-hke. They 
are sometimes easily shed. To m^e a microscopic ex amination for fungus a micro- 
scope slide is used; by scraping with its edge, fine flakes of nail can be detached. 
The more superficial ones are discarded; the deeper ones are caught on another 
slide, covered with potassium hydroxide and a cover-slip, and heated to hasten the 
keratolytic action of the potassium hydroxide. It is usually easy to find mycelium 
by this method but subsequent attempts at culture often fail. 

Diagnosis. — Ringuorm of the nails has to be differentiated from psoriasis, 
eczema, syphilis and nail dystrophies. Psoriasis usually affects many nails in sym- 
metrical fashion. Thimble-Uke pitting may be present or the nails may be thickened 
and yellow. In tinea unguium there may be only one or two nails affected and the 
discoloration is dirty grey rather than yellow. Microscopic examination for mycelial 
filaments is the dedmng method in doubtful cases, in addition to the presence or 
absence of psoriasis or fungous disease elsewhere. Paronychia is rarely caused by 
pathogenic lungi but often m part due to monillal mfection. 

Treatment. — The eradication of fungous infections of the nails is very difficult 
and success is exceptional. Removal of toe nail plates and the apphcation of fungi- 
cides to the nail bed is usually followed by recurrence. X-ray exposures and 
thoriura-X applications have sometimes been reported to give partial success. Useful 
local applications include ammoniated silver mtrate, J per cent, dithranol ointment 
and zinc undecylenate ointment; but the most that can be said for each and all of 
these is that they may help to check the spread of the disease on the sufferer and to 
others. It is important to treat concurrently any skin areas mvolved, 

MONILIAL INFECTIONS 

Motiilta (Candida) albicans may affect the mucosie and skin in several u'aj’s : 
monilial stomatitis (thrush), mondial vulvovaginitis, montlial intertriginous dermatitis, 
mondial paronychia. 

Montlial stomatitis occurs as thrush in infants, with white, easily detached shreds 
ovcrljing the mucosa:. In adults mondial stomatitis may follow the use of anti- 
biotics which disturb the flora of the mouth. 

Angular stomatitis is sometimes infected with mondia. 

Montlial zuh,otaginitis is a cause of pmntus vulva; and usually presents as a shiny 
flexural c^thema with a heaping up of white sodden epidermis at the margin. 

Montlial flexural dermatitis has a similar appearance at other sites, chiefly under 
pendulous breasts or abdominal folds, at the umbilicus, at axillary and gcnitocniral 
flexures and between the fingers in the form known as erosio interdigttahs mycotica. 
It is a common cause of sodden skin in the toe clefts. 

In all these foTOS of mondial dermatitis it is important to test the urine for sugar 
and to look for cv idcncc of nutntional deficiency. 
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ine. Once this bairicr .3 broken ft the hands are repcat- 

o2n access to the folds and cause a low-grade inflammation, rr barmaids 

Idly immersed in alkalme Slor the infant “ 

cleaning up bat counters, condition are rendered lum tor bealth, 

^eltient of nmniUal “Xf m tSs tofJtian; and the 

attenUon to the local anatomical condinon ptedisposmg 

application of fungicides. . . j;.i,..e, must be conttoUcd- 

Unbalanced 


unoaiau«d"“n& oteity and any ^damd " “'S„^^=er“bf^ 

Opposing skin folds should be prevented from rnbto^p^t socks 

ofLltable dressing. np.Uft braasier^ ^d abdo^ ^ 

and shoes. The aSected at^ should •>' kept pUed to th= 1^ 

and after its use a talcum dusting powder should be ““ bi the depdd 

active areas and magenta pamt to the mote active by an orange stick 

of the folds a 2 per cent- solution of silver nitrate applied daUy y 

^iCdiWchU can only he reheved " 

part. Wet work must be kept to a mmimntn and the die 

Mtd detergents is fothidden. Magmta pamt is allowed to 

folds by means of a camel-hair brush. X-ray exposures to the v the re- 
m fortmghUy ou up to four onions are often to''f)'“'='e ^““"^^fg^lure, tl» 
growth of the epidermis over the ptoin^ parts of the nail apecul 

p.„v must be reminded of the possibdity of reeurrenee and advised to taxe 

care to avoid the known hazards. 

TINEA VERSICOLOR _ 

Mdanzia (mkrmpmm) Mur is the organism respomible for 
which presents as brown, shghtly scaly plaques on the body maj >* 

on the limbs. If tbe skm has been exposed to sunhght ^e areas are 

paler than the normal areas adjoining (achromia parasiuca). ihe anecieu 
also pale in coloured people. ..... . . are “ 

Diagnosis. — In tmea versicolor m the white man, the brown are^arc ^^gjse 
in a “ sea ” of white and the edges of the brown are convex. In vitihgo tnc ^ 
applies. In tinea versicolor there is shght scaling, made more apP®^ f«^cot3 oi 
the edge of brown. Microscopic examination of these scales reveals irag ^pcs. 
mycehum and many spores, sometimes in clusters resembhng baches o 6 j^j^o 
fungus will not grow on artificial media. Another chagnosuc feature i» & 
fluorescence when the patient is examined under Wood’s hght. reteDD°°' 

Treatment— Tinea versicolor b encouraged by hypendrosis or svv^t respo®' 
hence it b wise to look for any tuberculous or other condiUon which wooU^ 

sible for the sweating. Insuffiaent bathmg and the wearing of the same be 

underclothing day and rught may be to blame. Bad habits of ^ so" . js to 
corrected and porous underclothing worn and changed daily u Juie <»n“* or the 
be cured. The application of 10 per cent sodium thiosulphate b 
3 per cent omtmcnt of sulphur and sahcylic aad may be applied. Tr^tmcn . 
be continued for 2 -weeks after apparent cure. TTie bM linen and uno 
should be disinfected by bundenng. 


LEPOTHRIX (TRICHO-MYCOSIS AXILLARIS) 


Thb b a fungous infection around hairs in the axilhc, producing 
concretions and caused by Nocardia temtu in symbiosis with a coccus -wbicn 
red, yellow or black pigment 
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Treatment c»asists of shaving followed by the application of calamine lotion 
%vith 2 per cent of sulphur. 


MYCIDES 

These may take the form of vesiculation of the hands (pompholyx) or lichenoid, 
homy, follicular papules in groups on the trunk (lichen trichophytide). Erythematous, 
urticarial, erythema multiforme and erythema nodosum types have been described. 

Treatment is by bland local applications -wlule the primary focus is being got 
under control. 


DEEP FUNGOUS INFECTIONS 
These conditions are rare in Great Britain. 

SPOROTRICHOSIS 

This is caused by accidental inoculation with Sporotrichum schencki, a plant sapro- 
phyte. Infection usually takes place through the hand or forearm and vegetable 
hangers or persons attending to animals are most likely to be affected. There is a 
primary lesion at the portal of entry, an ascending lymphangitis and chains of nodules 
which break down and suppurate along the course of the lymphatics. 

Clinical Picture. — ^There may be cutaneous, mucosal or systemic manifestations. 
There may be a chancie-like lesion \vith lymphangitis and lymphadenitis and multiple 
subcutaneous cold abscesses which break down to form gummatous or ecthymatous 
ulcers with little or no pain. Apart from the skin, cold abscesses may form in the 
mucos£, muscles, lymph nodes, joints, bones, epididymis, lungs, gastro-intestinal 
tract or the central nervous system. 

Diagnosis is from late s^^hilis, halogen eruptions, other fungous infections and 
the priinaiy tuberculous complex. The lymphatic spread is typical of sporotrichosis. 
Syphilitic gummata are usually single or few in number. The primary tuberculous 
complex has a portal of entry and an ulcerated lymph node draining It, but not chains 
of ulcers along the lymphatics as in sporotrichosis. Halogen eruptions may be 
granulomatous and ulcerative but are usually symmetrical and do not nave a distribu- 
tion corresponding to a lymph drainage area. In sporotrichosis there are multiple 
lesions in lymphatic distribution vrith little constitutional disturbance. 

Tceatcaeot. — Potas^um, indide in. ascending dosage to the Usaits of toleration 

usually brings about a steady resolution. 

BLASTOMYCOSIS (GILCHRIST’S DISEASE) 

In the localised form of this infection with Blastomyces dermatidis, papulo- 
pustulation goes on to the formation of laige ulcers bordered by papillomatous vege- 
tations and with disdiarging sinuses and epidermal bridges. The proliferation of 
the epidermis may be so marked as to resemble epithelioma (pseudo-epitheliomatous 
hyperplasia). In the sj’stemic form the lungs are most commonly affected but no 
organ is immune. 

Course and Prognosis. — The condirion is benign but chronic. 

Diagnosis is from syphilis, sporotrichosis, halogen granulomata, vegetating pjo- 
denna, tuberculosis verrucosa cutis and epithelioma. Repeated microscopic and 
cultur^ search may be necessary before the budding yeast fungus is demonstrated. 
The histology resembles tuberculosis but with blastomyccs in the centre of a nodule. 

Treatment is by thorough curettage and cautery of the extending hyperplastic 
edge. X-ray therapy is usu^y ineifectite. Potassium iodide in large doses should 
be given a triaL 
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ACTINOMYCOSIS 

This condition is due to bactem like fungi of genera 
Streptothnx The cutaneous form (cerj.^ facial) caus« de^^nhlmn ^ 
to uidurated irregular subcutaneous nodulation going on “ ;io„ granules, 

irom which seropurulent or sanguineous fluid, The slu 

is duicharged kurther nodules form riearby tvath board ike hard"^ 
may also be involved secondarily from deeper involvement in the mo > 
abdomen The tongue, lungs, intesunes, unnary tract, female gen 
may be affected ^ , ,.„u «,liich has m)ce| 

Hutobgy —A granule consists of one or more colonics, _ m palisade 

hum and p^ment granules m the central zone and club sh^ed 

arrangement at the penphery The branching hyphm are y*?*” persisting 

eSurse and Prognosis —The course is slow, the malady sometimes pe 
for up to 10 years , ^,„nnm 2 . is niadc 

Diagnosis from syphilis, sporotrichosis, scrofuloderma and arem * 

from a consideration of the clinical, bacteriological and histologtal f ^^yalso 
Treatment is by penicillin or other anubiotic. Surgery and X irraaia 
be of value 


CUTANEOUS TUBERCULOSIS 

The skin may be mvaded by tubercle baalli or il may be the site of by 

hypersensitivity to these organisms (tubcroilides) When the skin is 
tubercle bacilli its manner of response depends on the immunological s 
host at the time If the individual has suffered no previous ^ 

at any site, the Mantoux reaction is negauve (primary anergy) and the 
be the pnmary tuberculous complex but if there has been a ^ respoi'*® 

infection in the skin or else^vhere, and the Mantoux reaction is positive, jg^yops 
\\ill be lupus vulgaris (normergy) It is believed that if a secondary anergy 
any subsequent tuberculous infection causes the condition known as ipp aa 
although this reaction may also be non tuberculous Some mdividuals 
excessive sensitivity to tuberculin In them, tuberculous infection at any 
be followed by some form of tuberculide (hyperergy) 

THE PRIMARY TUBERCULOUS COMPLEX IN THE SKI?^ 

This consists of a tuberculous chancre on some ex posed part of the 
as the face, eye, hands or knees, and enlargement of the lymph node ousted 
area The chancre resembles a boil, but instead of suppurating it persists^ 
indurated patch with a little bloodstained discharge The lymph node ^ 

site enlarges, softens and breaks down tlirough die skin, leaving an froia 

Subsequently the pnmary chancre slowly heals up, or it may form the fo 
which a patch of lupus vulgans develops The Mantoux reaction changes fro 
tive to positive with the development of the pnmary complex. 

Diagnosis has to be made from a low grade coccal infection 

LUPUS VULGARIS 

iEtioIogy and Pathology — Infection of the skin causing lupus 
place by inoculation, by lymphatic spread, by the breaking down of some 
Ijmg tuberculous focus or by Uie blood stream Either human or bo^m 
may be responsible 
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Inoculation through the skin may happen when contaminated dust is accidentally 
abraded into the skin, as when an infant crawls on the floor in a house in which there 
is a patient with open pulmonary tuberculosis. Lupus most commonly begins in 
the first decade but occasionally starts much later m life. The face, particularly 
around the orifices, is tlie commonest site of infection but the elbows, hands, knees, 
buttocks and perianal region are other relatively common sites. Local spread then 
proceeds by the lymphatic channels or these vessels may be the route by which an 
infection primarily infecting the nose reaches the skin. Involvement of the skin by 
spread from underlying tuberculous foci takes place in scroftiloderma (King’s Evil) 
from the breaking down of cervical tuberculous lymph nodes ; also from sinuses 
dunning tuberculous kidneys, bones and joints. Spread by the blood-stream only 
occurs m states of extreme debility, which may arise with measles or pertussis. In 
this form, multiple fod may occur on widely separated parts of the skin. In its extreme 
form of severity, blood dissemination causes the rare and often fatal condition of 
tuberculosis cutis nuliaris acuta or lupus miliaris, in which the multiple miliary areas 
of tuberculosis are only the outward signs of a miliary tuberculosis of internal organs. 

Typical ** tubercles ” are seen in the dermis, with round cells surrounding a zone 
of epithelioid and giant cell histiocytes. There is considerable disruption of collagen 
%vith a variable amount of fibrous tissue formation. Secondary epidermal changes 
may include atrophy and a patchy parakeratosis, but at some sites, for example, the 
hands and buttochs, warty thickening may occur (lupus verrucosus). 

Clinical Picture. — T'he nodule of lupus vulgaris is a flat, semitranslucent area 
with slight scaling— the “ apple-jclly ” nodule described by Jonathan Hutchinson. 
Subsequently the lesion may have exudauve or fibrotic characters. In the former, 
there is some swelling and redness and no tendency to heal spontaneously ; ulceration 
may occur. In the nbrotlc form, the lesions are not raised and ulceration does not 
occur but the lesions tend to he^ in places mth much scarring, only to break out 
once more here or elsewhere. As a result, multiple foci of activity may remain 
amongst extensive areas of scarring. 

Lupus around the nose and mouth is often complicated by mucosal lupus in the 
nose or on the gums, cheek, tongue, palate, pharynx or larynx. Mucosal lesions are 
different from the cutaneous ones, being dusky, granular infiltrations which bleed 
easily. 

Lupus vulgaris may destroy cartilage but not bone. The resultant deformities 
that may arise mcludc simian or parrot-bill deformities of the nose, due to destruction 
of the alffi and septum respectively, septal perforation and stenosis or occlusion of 
the anterior nares. The mouth may be narrowed by scarring (microstomia) or tlie 
upper Up may be retracted, permanently exposing the gums. Contracture of scarring 
below the eye often causes ectropion. The pinnie may be destroyed, irregularly or 
completely, or they may, as a result of the inflammatory process, become adherent 
to the skull. Some of these deformities are in part due to secondary infection or to 
the use of caustics and X-rays in treatment. Lesions on the limbs and body may 
be very extensive. Ulceration may be followed by scamng and contractures or 
lymphatic obstruction may lead to dcpbantiasis. 

Complications of lupus include seconckiry infection, particularly in the nose, 
contractures, elephantiasis and the development of keratoses and prickle <*dl carcinoma. 
This is particularly likely to happen in patients wlio have received X-ray treatment 
for the lupi^, hut it may also occur in patients who have had much treatment by 
ultra-vaolet irradiation and otlier locally destructive procedures. 

Lupus vulgaris may be associated with phlyctenular kcradtis, tuberculosis of the 
upper respiratory tract, of bones, joints or kidi^ys and, rarely, of tlie lungs. 

Diagnosis.--The earliest lesions may resemble moles, but on diascopy (inspec- 
tion through a piece of glass firmly applied to the skin) it is clear that the brown colour 
is due to an exudative process and of apple-jdly appearance, whereas with moles and 
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ERYTHEMA NODOSUM 


This IS a nonspecific reaction of hypodermal vaswlar 
causes of which is a recently detefoped tuberculin hyperergy ( 


the causes 
Nodosum) 


ERYTHEMA INDURATUM 

Erythema mduratum or Bazm’s disease is a condition of dusky, ° j 

on the louer halves of the legs of young women with pem»oJiC Di^ ^ 
legs A faulty peripheral arculation seems to predispose ^ . . arculacoa- 

rarely, if ever, seen in males ^or m^womcn with form 


ul wrTw nh undermined eSgcs secondly coccal inf^on may ^ ” hjpt>' 

IS usually bdateral The Mantoux rcacuon may be hyperergic, norme gi 

^Pathology — There is a heavy infiltrate m the hypoderm replacing 
infiltrate also mvohes the deeper parts of the dermis It inay be ®P^^ QjJferatnc 
culoid m some areas and nonspeafic in others The vessels show marKc P j uj>. 
changes, and obUterativc thromboses arc seen Casealing necrosis may 
wards from the hypoderm and lead to ulceration „ »li«roostcfi>' 

CUmcal Picture — ^Thc bluish caUes show in their lower thirds on jx ^oduh 
medial andposteto lateral aspects irregular hard dusky painful, Pj^g^® be ^ 
tions, which often necrose centrally and leave depressed scars inerc 
oAcr sign of tuberculosis or there may be a history of a pulmonary inic 
the presence of tuberculides elsmvhere for example of the papulonecrotic gj^eot, 
Mursc and Prognosis —The changes m the hjpoderm are, to so 
irrcicrsible, and some degree of scarring is mevitable mduratu® 

Diagnosis is from subcutaneous (Daner Roussy) sarcoids, . jgsio-* 

of Whitfield and syphilitic gummata In sarcoidosis there arc often ® ^ 
elsewhere on the skin and ulceration is unusual In Whitfield s erythema g jjjjct 
middle aged women arc mostly aRected and the lesions are multiple . 
gummata arc painless often smgle, ham coloured, serpiginous, punen 
ulcers 

Treatment is by clastic supports , good food, housing and fresn au ^ 
ultra Molct irradiation (proiided there is no pulmonary focus) and icsio^ 

daily Calciferol is contraindicated It may cause rapid softening of 
and extensile ulceration, or an outcrop of papulonecrouc tuberculides 
lesions nuy need appropnate antibioucs to control secondary infection ap 
Uu3 they should be treated m the same way as hypostatic ulcers ( 90 ) 


LICHEN SCROPUL050RUXI ^ 

Ihu is a rare form of tuberculide, consisting of lichenoid papules, which 
occurs m children with tuberculous lymph nodes bones or joints 

Clinical Picture — There arc brownish red lichenoid follicular papule* ^co 
or grouped in arclcs someumes with a spiny up slight scaling crusung ° uj'j 
nustuUuon The lesions mostly appear on die trunk and llicre is sligb* 

'Hie Manloux reaction is strongly pMmvc, 

Diagnosu u from liclicn planus Diu u rare m children and 
Kscre ltd 'll c lesions arc violaceous, polygonal papules with a 
In doubtful ascs tl c luslology u dugnosUc, U»e papules of lichen scroll 
lias in? a tuberculoid struciuxc 

Treatment u of the underlying tuberculous condition 
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ACNE SCROFULOSORUM 

This also affects children and adolescents who have some form of tuberculosis 
elsewhere. The lesions especially appear on the buttocks and thighs ; tliey are red, 
acuminate, follicular papules and pustules. The Mantoux reaction is positive. 

Diagnosis from staphylococcal folliculitis is by the more prolonged course of 
the tuberculous lesions, and their lack of response to antibiotics. 

Treatment is of the primary condition, and general measures to raise tlie resistance. 

PAPULONECROTIC TUBERCULIDES 

Papulonecrodc tuberculides have various forms and distributions : some are truly 
tuberculous but others may in fact be virides. Superficial forms have been called 
“ follicles ”, deeper ones “ acnitis Papulonecrotic tuberculides of the extremities 
consist of discrete, inflamed papules which undergo central necrosis, ulcerate, form 
scabs and heal with scarring. They occur on the extensor aspects of the forearms and 
legs, and on the backs of the hands and feet. The whole process may take some 
8 necks but there may be successive crops. The Mantoux reaction may be normergic 
or hypoergic. 

Lupus miliaris disseminatus fadd consists of multiple, pinhead sized, flat, discrete, 
semitranslucent lesions which occur symmetrically on the posterior halves of the 
cheeks. They are probably tuberculous, the Mantoux reaction being strongly positive. 

ACNE AGMINATA 

This is a condition in which aendform, apple>jelly>like nodules occur on the nose, 
eydids and face, often grouped together. They may also occur on the genitalia. 
After a variable persistence they may disappear, with slight pock-like scarrmg. The 
hlantoux reaction is usually hypo- or anergic and the condition is not proven to be 
tuberculous : it may be of virus origin (see Aendform Eruptions). 

ROSACEOUS TUBERCULIDE OF LEWANDOWSKY 

This condition of translucent, pink papules on the forehead, cheeks and diin 
resembles rosacea. The Mantoux reaction is strongly positive. It may be a tuber- 
culide localised by a rosaceous drculation. 

Histopathology of the Tuberculides. — ^AU these lesions show a tuberculoid 
structure, but tliis does not of necessity prove a tuberculous cetiology. A tuberculoid 
structure is often seen in acne vulgaris tmd in rosacea. 

SARCOIDOSIS (BENIGN LYMPHOGRANULOMATOSIS) 

This is an infiltrative and nodular disease affecting the skin and internal organs. 

Etiology and Pathology. — Controversy persists as to the cause of sarcoidosis. 
It appears to be an unusual type of reaction to the tubercle bacillus; but it may 
also occur in relationship to leprosy, syphilis, foreign bodies, or beryllium. The 
Mantoux reaction is negative, an acquired ane^y to tuberculin; it is probable that 
tliis ancFCT is sometimes more generd. 

Histologically there are "naked tubercles*', well-defined concentric aggregates 
of epithelioid cells without any necrosis or marked surrounding inflammatory reaction. 
There may be a few giant cells. Tubercle baalli cannot be found. In older nodules 
fibrosis predominates. 

Climcnl Picture. — hlost patients are middle-aged adults, women more often 
than men. There is often very little dbturbance of general licalth but there may be 
slight pjrcxia. Sarcoidosis has extremely variable cutaneous manifestations. There 
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• h to be 

frccUes it U duUer and without traml^ncy. More 

differentiated from aynhiiis tubermloid leprosy, decade, 

lupoid sycosis and rodent ulcers. Lupus vulgaris usuaUy sUrts 
affects sL and cartilage and takes years to develop, the 30 te 

jelly nodules. Syphiliac eummata develop much more rapidly, iM^y ^ 

50 age group, and may ulcerate and destroy m weeks or aodskiii, 

would take hipus several years. Bone inay be desttoyed m weU “ ^Ui the 

and it is not unusual for a gumma to form deeply and to ulceram rap ^ ^ 

formation of a large cavity perhaps revolving the maiilla. Tuberl^oi 
closely mimic lupus but there is anresthesia re hght touch, and h“‘ , 

nerves in the area may be thickened and tender and the patient has 
of endemic leprosy. , . ^ j .t-c -.hout the face 

Sarcoidosis presents as raised, pinkish-yellow, traiwlucent leg*- 

or on the shoulders and arms, or as indurated erythematous lesions 
Histological study may be necessa r y in the differentiation. . *» 

Lupus erythematosus is often symmetrical and involves the 
of the face, the scalp (which is seldom affected by lnp“S ^gans), foUicuh^ 
surface of bps and perhaps the badcs of the fingers. Inhere is rcM<^ nodulati°°' 
plugging, scaling and central atrophic scarring but without 
A very important differential point from lupus vulgam is that lupus there i* 
never involves cartilage, so that no matter how long it has been 
serious deformity of nose or ears, and no loss of tissue other than the sti^ 

Rodent ulcer may be simulated by ulcerated lupus but it has a P 
whereas ulcerated lupus is ragged. Lupus vulgaris may be compucateo j 
ceU epithelioma. ... . rescooA 

Ancillary aids to differential diagnosis include biopsy, the Wassennaim 
the Mantoux reaction, the Kveim test and the I«romin test. Isoniafl*^ ^ 

Treatment of lupus has been revolutionised in the last few , e gcalic? 

a dose of 300 to 400 mg. a day leads to disappearance of the nodules ^ 
within 2 to 6 months, almost without exception. Time alone ^ ««'airc” ^ 
manency of this effect because with all treatments of lupus vulgam . lo 

only be considered a possibility after 5 years’ umntemipted clinical Tbtf* 

the present state of knowledge, a course of 6 to 12 months seems 
is no evidence of the development of drug-resistant organisms. Toxic r , finally 
slight and rare. Histologically the nodules gradually become surg®^® 

disappear. Under an “ umbrella ” of isoniazid it is possible to-day for tn 
to cany out plastic repairs with far greater confidence than in the past pjjfiy 

Cddferol cither by local injection (300,000 units once a at 

(150,000 umts daily) is also effective, but in a different way. The pjucb 

become worse, redder and mote swollen, then become less conspicuous . 
fibrosis. Histologically the tubercles remain but they are suirounaed by ^ 
fibroblastic and fibrouc reaction. Toxidty b a far greater ha^d ^ 

The unne should be tested fortnightly and blood urea estimations 
the blood urea rises above 70 mg. per 100 ml. it b advisable to suspend the 
Early symptoms of intoxication are euphoria, capricious appetite, vomitmgt 
or constipation, headaches and vertigo. . ■ „ of ^ 

The general health, domestic and occupational surroundings, ^d jg jjji& 

lupus patient should always receive attention. The diet shotild include jjtiO*' 
butter and eggs. Coezbteot tuberculosb in other organs b not uncommon, y 
larly in lymph nodes, bones, joints and kidneys ; rarely in the lungs. jopu* 

Before the mtroducuon of calaferol and boniazi^ the local lai®?' 

vulgaris mainly consisted of destructive measures, with the f 

the Kroma>cr lamp and by chemical caustics sudi as the acid nitrate ot 
General ultra-violet irradiation b also valuable. It has an unexplamca 
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effect as well as helping by the formation of vitamin D in the skin. Light treatment 
still has its uses to-day when dealing with soUtaiy resistant foci, for which a course 
of isoniazid may be considered unjustifiable. 

LUPUS VERRUCOSUS (TUBERCULOSIS VERRUCOSA CUTIS) 
This is usually due to inoculation from without. It most commonly occurs on 
the hands or buttocks as a violaceous, war^ excrescence, %vith a reddish halo and a 
sero-purulent discharge. One form of it is the verruca necrogenica, the anatomical 
tuberae or post-mortem wart, acquired from a human or bovine cadaver, but the 
infection can also occur from a patient's own tuberculous sputum. The lesions may 
be secondarily infected but they do not ulcerate. Dissemination of tubercle bacilli 
may occur from tliem through the lymphatics to lymph nodes and the blood-stream. 
The histological appearance is of a nonspecific inflammatory reaction with overlying 
papillomatosis : or there may be a tuberculoid appearance. 

Diagnosis is from warts, lichen planus verrucosus, syphilis, vegetating pyoderma 
and blastomycosis. Warts do not show dusky discoloration. Lichen planus verru- 
cosus usually occurs on the shins or on the forearms, and itches intensely. Syphilis 
is much more actively inflammatory than the indolent lupus verrucosus. Vegetating 
pyoderma and blastomycosis can only be differentiated by histological and cultural 
methods. 

Treatment is by surgical excasion, cnirettage and cautery, or by oral treatment 
with isoniazid. 

TUBERCULOSIS COLLIQUATIVA (SCROFULODERMA) 

This is tuberculosis of the skin secondary to tuberculosis of imderlying lymph 
nodes, joints or bones. 

Clinical Picture. — ^The commonest form is in the neck, secondary to tuberculous 
cervical adenitis. Subcutaneous nodules become attacheci to the sHn which becomes 
dusky and indurated ; finally the mass breaks down and a crusted sinus is exposed, 
or ragged, imdermined ulcers form with intercommunicating sinuses. ^Vbea the 
condition heals, irregular scarring is left. 

Diagnosis from syphilis, actmomycosb and sporotrichosis is on clinical grounds 
and by cultural, serological and histological methods. 

Treatment is by attention to good feeding, housing and fresh air, general ultra- 
violet irradiation and isoniazid by mouth 300 to 400 mg. dally. Surgical intervention 
is sometimes necessary. 

TUBERCULOSIS CUTIS ORIFICIALIS 

This is a form of painful tuberculous ulceration in or around the orifices, usually 
secondary to tuberculosis of internal organs; thus tuberculous ulcers of the nose, 
palate, tongue, floor of mouth or the lips arise from infection by sputum from a pul- 
monary or laryngeal focus ; ulceration of the external genitalia m both sexes may 
occur from tuberculosis of the genital or urinary tracts. Perianal ulcers may occur 
in persons with intestinal tuberculosis. The ulcers are painful, shallow and ragged, 
\\ith undermined edges and dirty grey bases from which there is a mucopurulent 
secretion. 

Diagnosis is from chancre, epithelioma or chancroid, by bacteriological examina- 
Uoa from the base of the ulcer. 

Treatment is by electro-cautery or chemical cautery with acid nitrate of mercury, 
and with isoniazid by mouth. 

TUBERCULIDES 

These arc skin reactions which are due to hypersensitivity (hypereigy) to tuber- 
culin. In some forms this relationship is clearly established ; in others It is suspected 
but not pro\en. 
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may be raised, dome-shaped nodules with an apple-jelly appearance on di^saw 
' 1 . fi. ct;n_i-r,»mir*-r{ nnaquc noames 


more deeply situated fcions causing purplish or skin-coloured opaque t 
pkques, with fine vessels coursing over the surface. The more superfioai 
rcoidosis of Boeck) appear especiaBy on the nose, cheeks, lips, shomde 


lesions 

(sarcoiclosis of Boeck) appear especially on the nose, cheeks, lips, shomders 
limbs. The deeper lesions (Darier-Roussy sarcoids) appear on the mce and eitH^ 
aspects of the limbs, including the sarcoid variant or erythcM induratum on tne ^ 
Dmusely infiltrating, erythrodennatous, annular and serpiginous forms of sarcoi 
are also described. . 

In one form (lupus pernio of Besnier) the nose, cars, hands and feet are dark, 
swollen and doughy, but not cold. Sarcoidosis may affect practically any _ 
the body, causing mucosal lesions, ukeoparotitis, hilar glandular 
pulmonary infiltrations, enlargement of lymph nodes, tonsils, spleen, liver, . 
testes, etc., disturbances of the gastro-intestinal, genito-urinary systems, 
or central nervous systems. The iris and the choroid may be affected, 
accompanied by swellings of salivary glands (uveoparotius). Involvcm»t 
bones of the hands or f^ may cause absorption of bone and a radiograpmc pi 
of cyst-bke rarefactions. Radiography may also show hilar glandular enlarge®^ 
radiating, peribronchial infiltrations or a difhise mottling. , . _ 

Course and Prognosis. — Sarcoids may heal spontaneously or may steady P 
gress with increasing disability. Sometimes tuberculosis d^elops, the 
reaction becomes positive and me sarcoid lesions disappear. Some patients m® 
mberculosia and some from right heart failure secondary to fibrosis of the pulm® ) 
lesions : others die from destruction of the bone marrow by sarcoid 

Diagnosis.— Sarcoidosis has to be differentiated from pemiones, lupus 
the deep and erythematous forms of lupus ciythematosus, tertiary syphilis, 
drug granulomata and cutaneous reticums^ Reliance is placed on the 
of the lesions, the sarcoid histology, the negative Mantoux reaction, the 
globulins and inverted albumin/yobulm ratio, and X-ray evidence of 
the bones or in the chest. Radiographic findings in the lungs may suggest a 
of tuberculosis, pneumoconiosis or carcinomatosis. The Kvcim test is 
used. Thb consists of the injection of an extract of proven sarcoid lymph ii^ 
into the dennis. Some 6 to 8 weeks later an Indolent iiodulc develops which sbo 
a typical sarcoid lustology. 

Treatinent.~It la difficult to assess the value of treatment owing to the p^' 
bility of spontaneous remissioa. A 3-months’ course of calciferol 150,000 u®® 
day is worth a triaL ^ 

The urine should be tested for alb umin and the blood urea estimated 
for evidence of toxidty from calciferoL The skin lesions tend to improve too 
than the systemic ones with this treatment. Isoniazid (300 to 400 mg. daily) is 
a trial. It has to be borne in mind that any treatment that fflrosis of sa^ 

lesions may, m fact, shorten life by produemg pulmonary fibrosis and right 
failure. Intralesional injccUons of hydrocortisone (25 mg. in 1 ml.) ^ 
mt^als can be used to cause shrinkage and flattening of individual nodules, i[ 
desired for cosmeuc reasons or because of discomfort, as for example, beoei^ 
spectacle frames. 


VIRUS INFECTIONS 

herpes simplex (RECURRENS) (FEBRILIS) 

A aahdy, oto ranasting of outcrops of papulo-vcsidcs 

their course m 10 to 14 days and end in scabs with minimal Karring. 


which * 
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Etiology and Pathology. — ^The cause is a delicately balanced host- virus relation- 
ship, easily disturbed in favour of the virus. Infection with herpes virus takes place 
in mfan(^ and the immunological state that results usually prevents outbreaks of 
herpes except when there is a severe upper respiratory infection. 

Histologically, there are intra-epidermal, unilocular or multilocular vesicles tvith 
swollen, grossly degenerate epidermal cells. 

Clinical Picture. — Outbreaks may occur occasionally with severe infections or 
frequently, and from insignificant or even undetectable stimuli. Precipitating causes 
include coryza, slight pyrexia, exposure to sunlight, menstruation, digestive upsets 
and emotional stimuli. Genital herpes may occur after intercourse wi& one partner 
but not wth another. 

The outbreak begins with the appearance of a group or groups of painless red- 
dened papules, rapidly becoming vesicular. The lesions may be bilateral. The 
vesicles may remam intact or rupture, forming golden scabs on an erythematous 
base. The lesions occur most commonly on the vermilion surface of the Ups, around 
the mouth or on the cheeks, ears or nose ; they may occur on the buttocks or on the 
external genitaUa. There is no enlargement of ^e regional lymph nodes unless 
secondary infection occurs, as is not unusual. An associated oral aphthosis is un- 
common. 

UncompUcated lesions pass through their various stages and resolve in 10 to 14 
days. Recurrences may occur as often as once a fortnight or only very octasionaUy, 
the lesions recurring at the original sites or nearby, especially on the cheeks, lips, 
genlulia or buttocks. 

Course and Prognosis. — The condition is not amenable to present methods of 
treatment and may recur indefinitely. 

Diagnosis Is from zoster and from impetigo. 

Zoster is a nonrecurrent, unilateral, paii^ malady, with enlargement of the 
regional lymph nodes. The lesions conform to a postenor nerve root (or roots) 
distribution. 

Impetigo is characterised by golden “ stuck on ” crusts or by purulent blebs, 
and usually there are other lesions on the face, in the nostrils or at the paronychial 
folds. This difierential diagnosis is one of the most important and recurrent 

E roblems of dermatology, the misdiagnosis of herpes simplex as impetigo often 
eing followed by unsuitable treatment and the development of a contact 
eczematous dermatitis. 

Herpes preputiahs forms shallow ulcers whidi do not enlarge. This helps to 
differentiate them from syphilis and soft sore, hut a dark ground examination should 
be made in any suspidous circumstances. 

Treatment. — ^There is, at present, no specific treatment for herpes simplex. 
Predpitating factors should receive attention when discovered. Local applications 
should be eland, for example, calamme hmment; antibiotics are best avoided. An 
individual attack can be shortened by a single X-ray exposure of 100 r, but this 
procedure should not be used except for some spedal occasion. It has been claimed 
that repeated vaccinatioa with calf lymph sometimes checks recurrences. 

ZOSTER (ZONA, HERPES ZOSTER, SHINGLES) 

An eruption of vcsidcs in unilateral, segmental distnbution. 

/Etiology and Pathology. — The cause is an infection of the posterior nerve 
roots and corresponding area of the skin with the virus of varicella. The virus may 
be activated^ by infecuons, neurosyphilis, neoplasms, Pott’s disease of the spine, 
Hodgkin's disease and other reticuloses, certain drugs, particularly arsenic, or deep 
X-imdiatioQ, but usually no such cause is apparent. 

Zoster may comdde with one or severd vesidcs of varicella elsewhere on tlie 
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skm, It may occur 10 to 14 days after exposure to varicella, or vancella may o o» 
at a similar interval after exposure to zoster vesicles with 

Histologically, there are mtra epidermal, mostly infiltrate pr« 

grossly degenerate epidermal cells and an underlying inflammatory 
ceeding to necrosis . i e«,nti(in consisting tl 

Clinical Picture —There is a unilateral and segmental nodes and > 

erouped erythematous vesicles, with enlargement of the regional ly p . ^ 
variable degree of pam in the area affected 1 his pain may heme pracucally 

the outcrop of vesicles It is severe in proportion to the pauent a ^8 » , ^Someti®'* 
nonexistent in adolescents but often severe and persistent in the eiaenj for 

the pain develops its full intensity when the erupUon is post 

months or years after the cutaneous mamfestations have ended in 
herpetic neuralgia is most common in elderly paticnU ervthematou* 

The lesions of zoster are at first erythematous, then vesicular wi JL j^fecuou 
margins The vesicles proceed to necrosis and dark crusts and 2 j-e left 

may then become superimposed When the scabs detach, divisioo 

Zoster 13 more serious in some sites than in others The first (opht invohe^ 

of the fifth cranial nerve is often affected and the eye may then be o* 

with resultant opacity of the cornea and impaired vision, or even cause® 

the cornea Involvement of the second division of the fifth 
palatal lesions m addition to those on the skin, and involvement of jjjg floor o| 
of this nerve produces lesions on the anterior two thirds of the cran^ 

the mouth and buccal mucosa, as well as on the chin When the sev 
nerve (geniculate ganglion) is affected, there is pain and vesiculation faciw 

the pinna, the fauces and the posterior third of the tongue and, m ao jy^^geal 
palsy Involvement of the ninth cranial nerve (petrous ganglion) causes p 
lesions tjiro'^8^ 

Course and Prognosis — ^Zoster once it has begun inevitably jjje tissu* 

Its various phases and ends with scarring, in proportion to the intensity o 
rcattion and amount of secondary infection in 2 or 3 weeks , berp®^® 

Second attacks rarely if ever, occur The prognosis as regards po» 
pain 13 bad in direct proportion to the age of the patient. chould 

Treatment — There is no speafic treatment for zoster The patient s 
in an equable temperature and a bland but not occlusive application should ^ and 
such as calamine lotion or liniment Occlusive dressings encourage mace* 
secondary infection of the lesions Suitable anubiotics, locally applied) are jp, 
to control secondary infections but are no use for controlling the 
ocular involvement, homatropm should be instilled and antibiotics used t 
or prevent secondary infection For pain, compound codeine tablets may 
cient, or a preparation such as the following 
Soluble phenobarbitone 
Tmeture of gelsenuum 
Phenazone 
Syrup of lemon 
Peppermint water to 

i fl oz , t d s 

For more severe pain, opiates may be necessary, particularly at night 


gr i 
m 10 


dr i 
oz i 


VARICELLA (CHICKEN POX) 

This IS characterised by a polymorphic rash appeanng m crops, with so*”® 
stitutional disturbance and residim scarring - Tl»* 

^Etiology —The virus is dosely related, if not identical, to that of 
incubation period is 12 to 21 days 
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Clinical Picture. — ^Without prodromal symptoms or \vith slight malaise, the 
eruption begins with pink macules, rapidly becoming vesicular. The vesicles often 
show little or no erythema. They may bec»me slightly purulent or become broken 
and form blood scabs which detach in a few days, leaving slightly depressed scars. 
With the occurrence of further crops of lesions for the first few days of the illness, 
all varieties of lesion. — macules, papules, ve^cles, scabs and scars — can be seen in 
the one patient at the same time. Itching is moderately severe. In adults and some- 
times in children, there may be malaise and fever. The distribution is wdespread 
with involvement of the trunk more than the limbs, also the scalp and the oral mucous 
membranes. 

Diagnosis is from papular urticaria, in which the lesions appear mostly on the 
extensor surfaces of the limbs and consist of firm, shotty, itchy, erythematous, often 
golden-scabbed, papules, sometimes much excoriated. 

From variola, the diagnosis may be simple or extremely difficult. Small-pox in 
the unvaccinated is a malady with serious constitutional disturbance, a heavy affection 
of the exposed parts, marked sensitivity to light, and all the lesions in the same stages 
of development; but smallpox modified by vaccination, and the milder variant of 
the malady, known as alastrim, may present with only one or a few lesions, from 
which a diagnosis on clinical grounds may prove impossible. Reliance must then 
be placed on virological and serological studies. 

Treatment. — ^varicella needs no treatment except rest in bed and calamine lotion, 
with a normal or restricted diet depenffing on the presence or absence of fever. 

KAPOSrS VARICELLIFORM ERUPTION 
This is a generalised Infection with the virus of herpes simplex. It occurs in 
infants with eczema who have been exposed to a sufferer from herpes simplex, 

Clinical Picture. — There is a generalised eruption of varicelliform lesions, high 
fe\er and general malaise. 

Course and Prognosis. — ^There is a considerable mortality. In those who 
survive, the malady clears up in 2 to 3 weeks. 

Treatment.— The best nursing is essential. Secondary infection is common 
and possibly in part responsible for the mortality. The use of antibiotics, both 
systemically and locally, is advisable. The lesions should be dressed with bland 
applications such as calamine liniment. 


VACCINIA 

Vaccinia is the result of deliberate or accidental inoculation with calf-lymph. 
The accidental form may follow deliberate vaccination and transference may t^e 
place on the same individual or to someone else. The lesions are the same as those 
caused by vacdnation in the susceptible, and go through stages of erythema^ papula- 
tion, vesiculation, necrosis, crusting and scarring. The diagnosis is easy if tlie 
possibility is thought of and confirmed by cnejuiry. 

Individuals with Besnier’s prurigo (atopic dermatitis) or infantile eczema are 
liable, if accidentally or deliberately vaednated, to develop a generalised vaccinia 
wiffi high fever and considerable malaise. The condition has been called eczema 
vaednatum imd may be indlstinguisliable, apart from the history and virological studies, 
from Kaposi’s vancelliform eruption due to the herpes virus. Eczema vaccinatum 
may be further complicated by a severe coccal infection. 

Treatment. — None is needed apart from protective dressings and topical anti- 
biotics "if secondary infection occurs. Eczema vaednatum needs rest in bed with 
good nursing and, if secondary infection occurs, appropriate antibiotics, systemically 
and locally. 
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WARTS (see Tumours of the Epidermis) 

j of the Epidermu) 
OF SHEEP) 


MOLLUSCUM CONTAGIOSUM (see Tumours ( 

OUF (CONTAGIOUS PUSTULAR DERMATITIS 

A virus infection resulting from the handling of infeed ®^®^P5„^^^carcasses-' 
^tiology^The malady may affect all handlers of s hca^ , 
shepherds, meat porters, butchers, cooks and housewives ine m 
resembles that of cowpox, but virological studies diffcrenUate the tw 

Clinical Picture —The lesion usually occurs on a finger, „ ma«nKi® 

face as an cedematous infiammaiory nodule The inflammation at , ■ 

intensity after 7 to 10 days, some central necrosis occurs, ^d ^ 5 
shnnks, disappearing after several weeks, leaving a scar (Jonstitu 
are slight. 

Diagnosis is from vaccmia and milkers* nodes 
Treatment — No treatment is effective in shortemng the cours 
apphed antibiotics are helpful to control secondary infection 


MILKERS NODES p 

These are red nodules, occurring on the hands of milkers and pm s 
the cowpox virus acting on someone with partial immumty In the aos 
immumty, more typical cowpox develops, with bullous lesions on the han 

LYMPHOGRANULOMA VENEREUM VEL INGUINALE 
This 13 a venereal disease caused by a virus i napule o{ 

Climcal Picture — After an moculation period of 7 days, a jflguis®. 

vesicle or urethritis develops, followed m 2 wee^ by enlargement ot ^ o| 
lymph nodes which break through the skm, with multiple sinuses 
the ano rectal glands from vaginal lesions may cause rectal stricture an 
elephantiasis The mfection may start as a proctitis of 

Diagnosis is from syphilis, soft sore, granuloma venereum and carcino 
rectum. The Frei test is positive o i, irs 

Treatment is by chlortctrat^dme or chloramphemcol, gr 3 every 8 nou 
days 

GRANULOMA VENEREUM VEL INGUINALE 
An mfeaion with Donovam granulomatosis mostly of coloured people, 
acquired, of the anogemtal region, causing nodules or vcsico pustules 
spreadmg ulceraUon and vegetaUons with serpigmous outlmes and ending m ^ 'Tbf 
scarring The Frci test is negaUve Donmianm granulomatts is responsiD 
incubation is one or a few weelu 

Diagnosis is from syphilitic, tuberculous and caremomatous ulcers 
Treatment is by antimony injeebons, streptomycm or chloramphenicol 


PARASITIC INFESTATIONS 

SCABIES 

Scabies is an acarinc parasiUc infestation of the stratum corneuin ca 
SttTCOptes {Acam) uabta jj^ieo 

^Uology.— The adult female u about 0 4 mm long, just visible to tn . ^ 
eye, oval m shape, with two anterior pairs of limbs wmcb bear suckers 
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posterior pairs which bear trailing bristles. The gravid female burrows in the homy 
layer where she deposits up to 30 eggs and then dies. The larvte hatching from the 
eggs have only t\vo hind limbs xmtil, by repeated moulting, they develop to mature 
males and females. The larv® and mdes burrow into hair follicles, the males dying 
after impregnation of the females. The complete life cycle takes 10 dajs. Infection 
is by intimate skin contact ; the infestation is either a familial and household or a 
venereal complaint of bedfellows. It may rarely spread by more casual contacts, 
as in hand-holding. Itching begins about 3 weeks after infestation, apparently due 
to the development of allergic hypersensitivity. 

Clinical Picture. — ^Scabies may present as pruritus, widespread eczema or in- 
fected dermatitis, urticaria, impetigo or furunculosis. Itching may be intolerable 
or inconspicuous, depending on the integrity of the sensory tracts and on the mental 
alertness of the individual. Thus, in lepers, imbeciles or in senile dementia there is 
no obvious d^comfort from itching in individuals very heavily infested. Secondary 
infection may then result in a picture resembling infective dermatitis or exfoliative 
dermatitis (Norwegian or crusted scabies). Nurses are very liable to become infested 
as a result of attending to these patients whose scales and even nails show an 
enormous acarine population. 

A history of facial incidence or of venereal exposure makes the diagnosis prob- 
able. In any widespread itchy eruption, the physician should examine for series. 
The sites involved and the presence of burrows should make the diagnosis dear. 
Scabies affects thin skin areas below the collar line : thus, the anterior a^ary folds, 
the inner sides of the elbows, the ulnar sides of the wrists and hands, and the defts 
of the fingers are sites commonly affected on the upper limbs. On the trunk, the 
sites most affected are the female breasts, the abdomen, male external genitalia and" 
the buttocks ; and on the lower limbs the thighs, ankles and feet ; in infants, palms 
and soles are cbaraaeristicaU^ affected. 

The burrow is a linear, sUghdy sinuous elevation in the skin, at one end of which 
a darker speck marks the site of the parasite. In deanly individuals the burrows may 
be inconspicuous and it is best to search for them by oblique, almost tangendd 
lighting in order to make minor elevations in the skin more obvious. In less deanly 

g ersons, accumulations of dirt beside the burrows make their recognition easier, 
kin-coloured or red follicular papules are also observed at the sites of election and 
elsewhere. Both these types of lesion may be masked by scrat chin g, secondary 
infection or eczematous dermatitis. In doubtfiil cases the diagnosis can ofren be 
made by finding adult ^parasites, larva: or ova. This is best done by scraping open 
suspect burrow-like lesions with a Harrison's scarifier, through potassium hydroxide. 
Microscopic examination may then reveal one or more of adult parasites, larvs, 
unhatched eggs or eggshell fragments. 

Scabies may be caught from cats and dogs, but the parasites do not burrow, 
there are only itchy pap^es and the disease dies out if the nnimnl is avoided. 

Course and Prognosis. — If untreated, scabies infestations go on indefinitely. 
This is only likely to occur in individuals of low intelligence in whom itching may be 
slight or absent. By concurrent treatment of all members of the household, scabies 
can be eliminated quickly; but if any one member of the household remains un- 
treated, ox is treated at some other time, recurrences arc likely. 

Dmgnosb is from pediculosis and from other causes of widespread itching 
eruptions assodated with urticaria, eczema-dennatiris, furunculosis and impetigo. 
The manual lesions by themselves may suggest a contact dermatitis and a more general 
e x a m l n aUon should be made in all such cases if there is the least cause for suspicion. 
The diapiosis of scabies Is made from a oonrideration of the history and the distnbu- 
tion and nature of the lesions, and from microscopic examination. Involvement of 
the penis and scrotum with itchy red papules is characteristic. 

I Pediculosis corporis mostly affects the upper trunk and shoulders with scratch 
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marks, exconations and patchy pigmentation 
- --es are found on the 


on the shoulders Parasites — • 

body hairs or attached to underclothmg. 
d. n7i >inA «>ll rr 
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/KdSlhcsTcTegV-*- 

ly nairs or aiuicucu vw concurrently Self 

Treatment.— The patient and all contacts must be treated con 


contacts must be treated Tnexteiis*« 

treatSmTs Afficutt anS the treatment of patients °*f^adequatc, treati«“‘ 

family mfestauons and m epidemics, or if home amenipes ar H 

at special cleansing stations is preferable ’ 

The full course of treatment lakes 3 days 
warm bath and lathers and sembs the body I™'’* SSed V‘“ 
particular attention to the sites known to be most / ^11 over fmo *' 

i; . a„.j a... i,._.„i I — 25 per cent 13 applieo ^1 o , ,£,ay 


fhe 'skin IS not dried but benzyl ben^ate 25 per cerSnttatfg 

neck downwards, using a paint brush 2 or 3 in wide. and toe cl* 

square inch of skin has been coveted, incluAng the P“"'“htwear and g»® 

the paucnt dries m front of a fire, puts on the previously “8" a,,ent dress» 

to bed between the previously used sheets On the second day jP benz®*** 
m the previously worn underwear. That day, a second <• , fire 

IS maifc, but without a precedmg bath, then the paucnt dues belo “ gots » 
on clean underwear That night clean nightwear is worn and me p 
bed between clean sheets On the third day the patient takes a bam 
ment is then at an end 


jCCtjUD^ 


,ent 13 then at an end , , _ no a 

If there is any further itchmg, calamine louon applied, ^ someUiO' 
must further appbcauons of benzyl benzoate be made , .^bile after 

themselves repeated applicauons because itching often persists lor a 
tuo treatments, and they interpret this as meaning that the mtes 
Repeated appUcations of benzyl benzoaU may cause dcrmatius oiflt 

inUnts under 2 years of age, a half-strength emulsion may be used 
meat (BP) (10 per cent, for adults, 2| per cent for infants) may oe ^ jgfdotbii^ 
benzyl benzoate emulsion, but it is more liable to imtatc the skin -^^5 esstf 
nightwear and sheets are best dealt with by laundering and iromng O" r ib 
ti^ly lives on and in the epidermis and docs not, like the louse, move ® 
host , hence it is unnecessary to disinfest bedding, blankets and the ou 


PEDICULOSIS 


Three forms of lice live on man Pedumlut capttu, Pediculus 
and Pediculus {phtkirus) pubu 


carporulv«“^ 


PEDICULOSIS CAPITIS 

Clinical Picture — ^The parasite is about 3 mm long with an 
two antennx, a powerful mandible and a proboscis The narrow tho jjCjU 
three pairs of legs, each of which has a hwk-likc extremity The ^bdoin ^ 
wider than the thorax. The eggs (nits) are laid on hairs, being affixed oy 
like substance The larvx hatch out from the egg by means of a mova 
capitis may be asymptomatic and found during the course of routine c 
of ffie scalp, or it may present as itching of the scalp, neck or shoulders, w 
marks, or as impetigo or pyoderma of the scalp On examination, ova jj, 
obliquely attached to hair shafts, espeaally in the ocopito-panetal ^ral 

mfestauons there may be eggs on a few hairs, but m heavy infcsuuons s ^ 
may be seen attached to one hair shaft. The discovery of adult 
ciaminauon is difficult except m heavy mfcsuuons Secondary mfe^ , 
matting of the hair, an offensive odour, pyoderma, cervical lymphadenitis 
umes ttdema of the orbiUl Ussucs causing closure of tlie eyes trcatioS 

Treatment. — InfestaUon may affect the family It is of no use 
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individual without investigating home conditions with the aid of a health visitor 
All infested individuals should be treated concurrently 

The hair is combed thoroughly with a fine mesh comb to unthread the nits (ova) 
by force In severe infestations it makes things easier if the hair is cut short DDT. 
apphcation, 2 per cent (B P C ), is then rubbed into the scalp and not washed out 
for the next 24 hours , the parasites are not killed immediately and may survive for 
a day or two or medicated (lethane) hair oil (N F ) may be used in a similar way 
With either preparation a second application is made aJfter an interval of 3 days 
Benzyl benzoate emulsion can also be used and is said to make it easier to remove 
the nits Lorexane, a benzene hexachlonde concentrate, is also effective Any coccal 
infection that remains is dealt with afterwards by antibiotics. Heat disinfestation 
of the bedding and headwear should be earned out 

Prophylaxis — Of great importance m the prevention of scalp infestation is daily 
brushing and combing of the hair and a weekly shampoo This regime is often 
neglected when expensne permanent waving and setting is performed, hence scalp 
infestation to day occurs mostly m young women, apart from outbreaks m uncleanly 
famiUes A low intelligence is common m adults with scalp infestation 


PEDICULOSIS CORPORIS 

The parasite is structurally similar to P capttis but slightly larger (4 mm long) 
P carports is rare m peace time, except among vagrants and mhabitants of common 
lod^g houses In war conditions it tends to become more widespread 

Clinical Picture — Itching of the body and scratch marks, exconations and 
patchy pigmentation with areas of eczematisation and bcheniiication sometimes with 
secondary infection, suggest the diagnosis Exposed parts escape and the trunk is 
mostly affected, espeaaUy the backs of the shoulders, the waist and the buttocks and 
the proximal parts of the limbs The parasites visit the skin to feed and to deposit 
eggs on coarse hairs, but spend most of their existence on the underclothing and 
beading, a completely different mode of life from sarcoptes Eggs are also ^ixed 
to fibres of textiles If the host is pyrexial the parasites move to the outer clothing 
and occasionally transference takes place of louse borne typhus in this way Wore 
common is transference from one person to another under overcrowded and un- 
hygienic conditions 

Course and Prognosis — Pediculosis is important not only m itself but also as 
the means of spread of more senous conditions^ such as typhus 

Diagnosis is from scabies, senile or general pruritus, and dermatitis herpetiformis 
Scabies has a different distribution, pathognomomc signs m the form of burrows, 
and sarcoptes or ova may be found on scraping Senile pruritus may present with 
scratch marks and exconations but parasites are not found on inspecting the clothing 
The physician must remember, howe\er, that the patient may have put on clean 
underwear for his visit to the hospital Dermatitis herpetiformis affects the shoulder 
and pelvic girdles chiefly, also the gemtalia, elbows and knees The physical signs 
are flacad vesicles, easily ruptured excoriations and patchy pigmentauon There 
IS a charactenstic histology and a bnsk response to treatment with sulphapyndine 
Treatment. — DDT powder(Nr), lOpcrcent liberally dusted on the patient’s 
skin beneath the underwear is effective ui controlling the personal infestation The 
underclothes and beddmg should be heat disinfested and the seams of more super- 
fiaal garments run over with a hot iron 

PUTlilRlASIS PUBIS 

Phthmasts puhts or crab louse mfcstation is usually acquired vcncreally Phthina 
pubu is a short, wide, almost triangular louse 1 5 mm long and about tlie some widtli, 
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hook-Uke ends. Infestation may al^ take pU« ^ 

Kairft and, farely, on the eyebrows, eyelashes or 


with three pairs of Icj 

the axillx, on coarse body hairs and, rarely, on tne eyeorowa, /I* 

The brownish parasite hides in follicular or^ces attached to hair s^ts, _o 
itself from two hairs, and the females deposit ova on tJie ^^rs. The bites 
parasites cause tiny blue spots known as ** maculae cxmlx 

Clinical Picture. — There is itclung of the pubis and the sufferer oiten 
nises the presence of the lice. Bluish macules about 0*5 cm. in diameter are 
but few, if any, scratch marks can be seen. ^ ^ —iiMhoa. 

Treatment. — Shaving the pubis Is a great help. ^ Then D.D.T. 
medicated (lethane) hair oil, or benzyl benzoate application may be app . ^ 

preferable to mercury ointment which often causes severe dcrmatiUs. raras 
the eyelashes should be removed with forceps. 


INSECT BITES AND STINGS 
The flea (human or dog), bed bug and gnat may cause urticari^ 
central puncta, or large blisters may ^velop. Bee, wasp and ant stings may 
more violent allergic reactions in the susceptible individual. ^ ^ 

Treatment — Antihistamine creams may be applied and antihistam^c ^ 
taken by mouth. A bee sting should be extracted if possible and w^ 
applied. Wasp and ant stin® are also best treated with ammonia. Dimethyl 
cream makes a useful repellent against gnats. 


ERYTHEMATOUS CONDITIONS 

Erythema is a transient redness of the due to vasodilatation. 


SIMPLE ERYTHEMA 

A transient redness of the skin from physical causes such as heat cold and fricto^ 


INTERTRIGO ^ 

A stuny, pmk condition of opposing skin surfaces due to erosion of the suped* i 
cells of the epidermis by mutual friction. Secondary infection with monm* jjj 
cocci Is common, giving rise to intertriginous (infective) dennatitxs, often 
fissuring. ^ 

_ Treatment of intertrigo is by suitable clothing, uplift brassieres, etc., to Pf^ -jc 
friction of the opposing surfaces and maceration from retention of sweat. Fof 
intertrigo a dustmg powder such as boracic talc powder is suitable. If fungous iw 
tion is Buperimpo^, magenta paint is often he^ful and if coccal infection jj 

the appropriate antibiotic. Silver nitrate solution p per cent.) is a useful appm^ 
to fissures at the depths of the folds. 


TOXIC ERYTHEMA 

A widespr^ reddening of the skin believed to be due to toxic agents ; of ^ 
origin in measles and rubeUa; of streptococcal origin in scarlatina; due to 
morbilliform and scarlatiiuform drug eruptions and some examples of urtiC" 
erythema multiformc, erythema nodosum, etc., or due to unknown causes. q{ 

Diagnosis depends on a careful history and examination; on the 
fever, coryza, photophobia and Koplik’s spots in measles ; occipital lyiopi^^P^of 
in rubella; fever, uchjeardia, headache, vomiting, drcumoral pallor, 
the tongue and sore throat in scarlatina; drug eruptions and idiopathic } 
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themata may occur with or without fever; they do not spread over the body surface 
in ibe same order as the exanthemata, and some areas may escape. In scariadniform 
toMC erythema the pattern may be coarse and the peeling more marked than in s^- 
latina, but mouth lesions may be absent. MUian’s ninth-day erythema is a scarladni- 
form rash thought to be due to activation of a latent infection by a drug, for example, 
arsphenamine or sulphonamides. The phenomenon is known as “ biotropism . ^ 

Treatment is by finding and removing the cause. Septic foci may need attention. 
Often a cause cannot be found. 

FIXED ERYTHEMA 

A localised and circumscribed recurrent erythema erupting in the same situation 
every time one particular drug is taken (see Drug Eruptions). 

URTICARIA 

A transient redness and swelling of the skin, causing characteristic weals in the 
dermis or large hypodermal swellings. 

^Uology. — ^Urticaria is caused by dilatation of the capillaries and small arterioles 
and transudation therefrom. Capillary dilatation may arise from the release of hista- 
nilne or H-substance and arteriolar dilatation from acetylcholine. Urticaria may 
arise from external or internal causes. The external causes^ include nettle stings 
(from their histamine and acetylcho^e content), insect or jellyfish bites, contact 
with woolly bear ’* caterpillars, or Infestation with scabies. In cert^ individuals 
friction causes wealing mthin a few seconds (dermographism or factitious urticaria). 
In such persons, too, scabies may present as urticaria. In others, heat is responsible 
and these persons also urticate from exertion or excitement (cholinergic urticaria). 
Urticaria from cold or from light (the yellow band of the spectrum) are both very 
rare. Among internal causes are certain foods and drugs, foci of infection, intestinal 
parasites and hydatid cysts, cutaneous reticuloses and emotional causes, particularly 
resentment and nusochism. Urticaria may be dermal and present with it^y papules 
or with weals ; or it may be hypodermal and present wth large, non-itchy swellings 
(giant urticaria ; angioneurotic cedema ; Quincke’s cedema). 

Clinical Picture. — Urticaria is conveniently divided on clinical grounds into 
two forms; acute or subacute, single attacks; and chronic or recurrent attacks. 

The acute form presents as it^y, pink papules and weals — elevated pink areas 
with blanched centres brought about by the obliteration of the dermal vessels by 
the pressure of exudate. The lesions appear suddenly with intense itching, and 
disappear just as rapidly, with the residt that when the patient attends for examination 
ph>’sical signs may be absent. Urticaria from the nettle may have pseudopodia, 
apparently due to lymphatic spread of the injected histamine and acetylcholine. 
Non-itchy hypodermal, skin-coloured or pink swellings may also appear, particularly 
around the eyes or mouth. Swellings within the mouth are rare but potentially lethal 
at the back of the tongue or on the larynx, where they may cause obstruction of the 
respiratory tract. The lesions may recur at intervals for a few hours or days and 
then cease. Constitutional symptoms arc usually slight or absent but the patient 
may be very anxious about the significance of the rash and depressed by the severe 
itching whi^ interferes uith sleep. An emotional disturbance may lower the threshold 
of reaction to some antigen. Sometimes a gastro-intestinal disturbance precedes the 
eruption, or foods such as shellfish or strawberries may have been eaten. In other 
patients a drug is responsible, usually aspirin, a barbiturate, halogen, codeine, phcnol- 
phthalein or quinine, although many others can give the same effect. The injection 
of sera, for e x a m ple diphtheric antitoxin, or penicillin, may be followed by urticaria 
within 10 to 14 days in the first instance or wimin a few hours after subsequent injcc- 
lions. Acute local urticaria is usually caused by nettle stings, mosquito, bug or flea 
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bites , It may also occur around sites of injections Dermographism, too, tends to 
be localised to sites where clothes rub or press 

Chronic or recurrent urticaria presents as itchy papules and weals and subcutaneo 
swellings which usually occur more in the evening but sometimes in the morning 
Foods and drugs are seldom found to be responsible for this type of uitican^ 211 
the most careful search for foci of infection or of infestation is often unrewarded m 
success Resentment, fear or ungratified libido may precipitate the condition 0 
cause exacerbation and fatigue is often the immediate precipitant. 

Diagnosis — ^The recognition of urticaria is usually easy , even if 
physical signs at the time of the examination the history of transient swellings, pe 
haps with Itching, can only mean urticaria Dermatitis herpetiformis 
vesicles, exconations crusts and pigmentation The lesions of erythema multuo 
are more persistent than those of urticana but less itchy 

Giant urticaria is differentiated from erysipelas and contact eczematous derma 
by the absence of fever and a dusky, brawny swelling which are found in 
and by the absence of vesiculation and peeling which occur in eczematous derma 
Discovery of the cause is another matter This is often simple m the acute 
m chronic cases it necessitates the most careful history and examination 
towards the discovery of allergens, toxic foci, infestations physical causes or la ^ 
attitudes of mmd Further the urticanoid lesions of the reticuloses must be 
in mmd and a white ceU count is always advisable in the chronic form of the 
Treatment consists of removal or avoidance of the cause, and 
reUef by means of antihisurmruc drugs while looking for the cause The P*“^ 
should be instructed to stop taking any drugs that are not essential. Suspected 10 
should be avoided and foa of infection treated Of the antihistammic drugs P™^ 
thazme hydrochloride 25 mg m the evening or twice a day is perhaps most 
owing M Its powerful soporific effect, but sometimes this action is not desired ^ 
then mepyraimne rruleate 100 mg up to three times a day may be more 
The dose of any anuhistamimc drug should be adjusted so as to give the best coo^ 
with a mmimum of unwanted side effect the dose is reduced and the drug 
withdrawn as the symptoms arc relieved This particularly applies to 
injected drugs such as pcmciUin An aperient is sometimes usefuL In severe 
rest m bed is advisable 

In the psychogenic variety, barbiturates or bromides may be as useful as 3° 
histamimc drugs but if the urticana is believed to have an allergcmc basis itjs 
to avoid all drugs except the antihistammes Relief of the psychogenic type 
on helping the patient to understand the significance of the symptom m 
hia atutude of mind Dextro amphetamme is a valuable sympathomimetic * 
these patients m a dose of 5 mg each morning Local ueatment consists uf 
loUon to which 1 per cent, of phenol or 12J per cent of weak lead subaceUte soluo 
may be added 


LICHEN URTICATUS (PAPULAR URTICARIA) 

This 13 a form of urticana which occurs m children cr 

iEuology and Pathology —The malady tends to occur more in the 
months and may recur for several years The cause 13 unknown, but something 
the home environment la important it has repeatedly been shown that remo'3^ ^ 
the pauent to hospital without any other alteration m treatment may brmg 
prompt remission Insect bites are responsible m a proportion of cases but m ^ 
patients a tense emotional environment seems to be another important factor ^ 
Histologically there is acanthosis, spongiosis and adema whh a chrome in““ 
around the vessels of the dermis 
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Clinical Pictxire. — Itchy, pink or skin-coloured, shotty papules appear in crops, 
mostly on the extensor surfaces of the limbs but also on the buttocks ana trunk. The 
papules soon acquire vesicular tops which may become crusted and excoriated. 
Course and Prognosis.— -The malady may persist for several weeks. 

Diagnosis is from scabies, varicella and insect bites. Scabies alfects the flexor 
surfaces and the elementary lesions are burrows and follicular papules. Penile, 
scrotal and mammary lesions are characteristic. The history may reveal other cases 
in the family. Varicella presents wth a polymorphic eruption of macules, papules, 
vesicles and crusts. The scalp is often affected and the trunk more than the limbs. 
There are often vesicles on the buccal mucosa. Insect bites may show puncta or 
there may be large buUa on the legs ; but papular urticaria may sometimes be a 
generalised reaction of hypersensitivity to insect bites, and puncta will not then be 
seen. ^ . 

Treatment.- — Any drugs being taken should be withheld and carefiil enquiry 
should be made into the child’s diet, ivith particular reference to fruits and sweets. 
Any imbalance or excess should be adjusted. An examination at the home may 
reveal bug infestation or flea-infested animals. Aniihistaminic drugs in syrup form 
are useful, for example, elixir Benadryl 1 to 2 dr., or elixir Phenergan in a similar 
dosage. Removal of the child into hospital may succeed after all else has failed. 

URTICARIA PIGMENTOSA (XANTHELASMOIDEA) 

A pigmented macular eruption with urticadon. 
i£Uology and Pathology. — The cause Is unknown. 

. Histologically there are numerous mast cells in the upper dermis in the infantile 
form, but few or none in the adult form. 

Clinical Picture. — In the first year of life brown macules, urticarial papules 
and small w’eals are seen. The lesions appear anywhere on the skin, in crops, each 
lesion starting as a papule or weal and proceeding to pigmentation. The pigmented 
vacules urticatc on fttetion. Weber has described a form in whi^ there are telangi- 
ctatic, red macules with very slight pigmentation. 

Course and Prognosis. — In the infantile form the lesions may disappear after 
Bveral years. In the adult form they are said to be more persistent and me telan^- 
ctatic form may end fatally as a mast cell reticulosis. 

Diagnosis from papular urticaria in infancy is by the marked pigmentation and 
he presence of mast cells in the dermis. The adult form may be misti^en for second- 
iry syphilis but is recognisable by the urtjcation. 

Treatment is symptomatic by calamine lotion and a trial of antihlstaminic drugs. 

ERYTHEMA MULTIFORME 

An erupdon with a marked tendency to recurrence, of well-defined, reddened 
ireas of skin which mostly appear on the extremides. 

ffidology and Pathology. — Erythema muldfonne is a reaction of hypersensitivity 
to a variety of known or suspected caus^ in particular bacterial and virus infections, 
and drug intoxications. It is characteristically recurrent and is sometimes preceded 
by herpes simplex. It is a rare complication of the X-ray treatment of Hodgkin’s 
disease. 

Histologically there is dilatation of the dermal blood vessels with a cellular, 
mainly lymphocjtic, infiltrate around them, and some serous exudation. There 
may be some spongiosis. 

Pichirc. — Erythema multiforme usually affects >oung adults. There 
is no obvious seasonal incidence but a marked tendency to recurrence- The distal 
parts of the limbs and the face arc most affected and often tlic vermilion and mucous 
surfaces of Uie lips and the mucosa: of the mouth and genitalia arc also involved. 
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Lesions on the trunk are relatively rare An attack may be ushered m by malaise 
for 48 hours before the characteristic outbreak 

The lesions are polymorphic , and maculo erythematous, papulo vesicular, bxiUoua 
and l^morrhagic vaneties occur Th^ persist m one situaUon throughout an attack 
and do not ^ovf the evanescent probities of urticaria The central part of the 
lesions may be paler or darker than the penphery , the former indicates early bulla 
formation , the latter is due to haemorrhage or to brown pigmentation In either 
case the picture of erythema ms results 

When the exudate m these cutaneous lesions has been absorbed they take on a 
dry, superfiaal, fissured and scaly, brownish red discoloration, followed by peehng 
and resolution The mucosal orogenital lesions differ from those of the skm in that 
erosion occurs more easily, with the result that a moist ulcerative, pseudomembranous 
condition results along the vcnmlion surface of the lips, m the mouth, or on the glans 
perns or mucosa of the vulva. There may also be pam and swelling of jomts, fever 
and albuminuria , but usually subjective symptoms, mcludmg itching, are shgbt 

The Stevens-Johnson syndrome is a severe variant of erythema multiforme with 
exudauve, bullous and erosive cutaneous lesions, extensive and distressmg mvolve* 
ment of the mouth, and lesions on the conjunctiva and cornea of the eye which may 
go on to pannus and blmdness This malady is accompamed by fever and malaise 

Course and Prognosis — Attacks of en^ema multiforme usually clear spon 
taneously after 2 or 3 weeks, but recurrences after intervals of months or years are 
common The common form leaves no sequeUe but the severe form may lead to 
dimness of vision or blindness 

Diagnosis is from other buUous conditions on the hands and elsewhere and from 
other e^rthematous conditions Thus, pompholyx, dermatitis herpetiformis, pern 
plugus and pemphigoid, lupus erythematosus and urticaria, may ^ at one tune or 
another, have to be excluded Pompholyx may present with large bullae, but there is 
no marked erythematous component unless secondary infection occurs Dermatitis 
herpetifomus presents with intensely itchy vesicular and eroded lesions on the 
shoulders, buttocks, elbows, knees or elsewhere but there is btUe or no erythematous 
halo to the lesions In pemphigus the bullae are fiaccid and extend when lateral 
pressure is apphed to them (NikoUky s sign) They may anse from normal coloured 
skin In pemphigoid the bull® are tense, but Nikolsky’s sign is positive There 
may be pink areas around the bull® This malady may, m fact, so closely conform 
to the chn ic al and histological pattern of erythema romuforme as to be regarded as 
senile erythema multifonne perstans Subacute and cutaneously disseminated lupus 
erythematosus may resemble erythema multiforme but the distnbutioa is more on 
the face and upper part of the chest. la doubtful cases, a raised erythrocyte sedi 
mentation rate, leucopema and mcreased serum globulins, will support the diagnosis 
of lupus erythematosus Urticana is diaractensed by the short lived and recurrent 
nature of its lesions which come and go, first at one site, then at another 

Treatment is suppomve, by rest (m bed m severe forms) and bland local appUca 
tions such as calamine lotion or Lassar’s paste Internally antihistammic drugs such 
as mepyramme malcate or promethazine hydrochlonde may prove helpful In the 
severe Stevens-Johnson form, active measures must be to avert the senous 

eye conditions that can result. The admuustration of corticotrophm is sa 
urgent measure to help the patient through the severest phase A dose of 50 mg 
every 6 hours is advisable for 4 days after which the drug is gradually withdrawn. 

ERYTHEMA ANNULARE CENTRIFUGUM (DARIER) 

This IS believed to be a variant of erythema multiforme, though some example* 
have seemed to be more akm to dermatitis herpetiformis The conditions called 
erythema simplex gyratum (Jadassohn), erythema chronicum roigrans (Lipschutz) 
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and erythema figuratum perstans (Weode) are generally regarded as closely related, 
if not identical. 

In this malady there are large annular and polycyclic, pinkish-grey lesions with 
slightly scaly borders usually with a free edge centripctally. The lesions may slowly 
extend in one direction and fade out in anouier. 

Treatment. — In some cases Fowler’s solution has been reported to bring about 
a remission. Apart from this, only symptomatic meastires can be employed. 

PURPURA 

Purpura, or the extravasation of blood in the skin may be due to many causes ; 
one of three pathological abnormalities is usually responsible. There may be a defect 
in the vessel walls due to bacterial or chemical toxins or malnutrition ; there may be 
a deficiency of platelets or some defect in the complex process of clotting ; or there 
may be an increase of capillary pressure. 

In the first group is purpura in meningococcal septicaemia or in subacute bacterial 
endocardids ; ^so the purpura of fulmimting exanthemata — scarlet fever, measles, 
smallpox, typhus, etc. Certain drugs, for example iodides, barbiturates, sulphona- 
mides may cause purpura. The purpura of scurvy is due to a deficiency of the ground 
substance between the endotheli^ cells. Sdioenlein-Henoch’s purpura or “ allergic ** 
purpura is thought to be brought about by damage to the endothelial cells by circulating 
antigens. 

In thrombocytopenic purpura the absence of thrombocytic plugs to fill any gaps 
in iculdly traumatised cutaneous vessels is responsible for the puipura. 

Purpura may also arise on the tegs from hypostasis, and in Nvidespread eczematous 
conditions it is not unusual to see a purpuric component to the lesions on tlie lower 
extremities while those on the upper extremities show eczematous features only. 

Diagnosis. — Purpura is differentiated from ery^ematous lesions by the persist* 
ence of the dark-red colour on diascopy— examination through a glass spatula, slide 
or watch-glass mth wluch pressure is applied so as to expel blood from the vessels. 

Dis(»\ery of the cause of the purpura depends on a full and careful clinical in- 
vestigation with particular attention to the diet, drugs, fever, enlargement of the spleen 
and manifestations of non-cutaneous allergy or purpura, such as joint swellings, 
hxmaturia, intestinal colic, etc. A full blood and platelet count is essential and an 
estimation of the clotting and bleeding times. In the rare cryoglobulinsmic purpura, 
the plasma undergoes gelification at room temperatures. It chiefiy affects exposed 
parts. 

Treatment is of the cause. (This subject is dealt \Yith more folly elsewhere.) 

THE TOXIC CAPILLAROSES 

In addition to frank purpura the skin may be affected by pigmentary and telangi- 
ectatic condiuons which have been given various rJinical descriptions but which all 
show a similar histological picture suggesting some damage to the endothelium of 
the vessels. 

Etiology and Pathology. — In all types the cause is unknown. 

The histological picture is one of duatation of superficial capillaries with intimal 
proliferation and degeneration and a perivascular inmtrate. Extravasated blood rMU 
may be seen and depositions of haunosiderin. There may be some epidermal atrophy. 

Clinical Picture. — This varies according to the type of capiUarosis. 

In hlajocchi’s disease (purpura annularis telangiectodes) the patients are usually 
yoimg women and the eruption consists of discs or rings of telangiectasia with brown 
discolouration due to slight extravasations of blood. The lesions form on the thighs 
or legs, and very slowly extend peripherally and heal centrally %vith a slight residuum 
of atrophy. 
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and erythema figuratum perstans (\Vende) are generally regarded as closely related, 
if not identical. 

In this malady there are large aimular and polycyclic, pinkish-grey lesions with 
slightly scaly borders usually with a free edge centripetally. The lesions may slowly 
extend in one direction and fade out in another. 

Treatment. — In some cases Fowler’s solution has been reported to bring about 
a remission. Apart from this, only symptomatic measures can be employed. 

PURPURA 

Purpura, or the extravasation of blood m the skin may be due to many causes ; 
one of three patholopcal abnormalities is usually responsible. There may be a defect 
in the vessel walls due to bacterial or chemical toxins or malnutrition ; there may be 
a deficiency of platelets or some defect in the complex process of clotting ; or there 
may be an increase of capillary pressure. 

In the first group is purpura in meningococcal septicamia or in subacute bacterial 
endocarditis ; aUo the purpura of fulminating exanthemata — scarlet fever, measles, 
smallpox, typhus, etc. Certain drugs, for example iodides, barbiturates, sulphona- 
mides may cause purpura. The purpura of scurvy is due to a deficiency of the ground 
substance between Ae endo^elid c^. Schoenlein-Henoch’s purpura or “ allergic ” 
puipura is thought to be brought about by damage to the endothelial cells by circulating 
antigens, 

in thrombocytopenic purpura the absence of thrombocytic plugs to fill any gaps 
in mildly traumatised cutaneous vessels is responsible for the purpura. 

Purpura may also arise on the legs from hypostasis, and in widespread ecz^atous 
conditions it is not unusual to see a purpuric component to the lesions on the lower 
extremities while those on the upper extremities show eczematous features only. 

Diagaosis.*>*Purpura is differentiated from ery^ematous lesions by the persist- 
ence of the dark-red colour on diascopy — examination through a glass spatula, slide 
or watch-glass with which pressure is applied so as to expel blood from the vessris. 

Discovery of the cause of the purpura depends on a full and careful clinical in- 
vestigation with particular attention to the diet, drugs, fever, enlargement of the spleen 
and manifestations of non-cutaneous allergy or purpura, such as joint swellings, 
hsmaturia, intestinal colic, etc. A full blood and platelet count is essential and an 
estimation of the clotting and bleeding times. In the rare cryoglobulinsmic purpura, 
the plasma undergoes gelification at room temperatures. It chiefly affects exposed 
parts. 

Treatment is of the cause, (Thb subject b dealt with more fully ekewhere.) 

THE TOXIC CAPILLAROSES 

In addition to frank purpura the skin may be affected by pigmentary and telangi- 
ectatic conditions which have been ^ven various clinical descnptions but which all 
show a similar histological picture suggesting some damage to the endothelium of 
the vessels. 

Etiology and Pathology. — In all types the cause b unknown. 

The hbtological picture is one of dilatation of superficial capillaries with intiraal 
proliferation and degeneration and a perivascular infiltrate. Extmvasated blood celb 
may be seen and depositions of hxmosiderin. There may be some epidermal atrophy. 

Clinical Picture. — Thb varies according to the type of capillarosb. 

In Majocchi’s dbcasc (purpura annularis telangiectodes) the patients are usually 
young uomen and the eruption consbts of dbcs or rings of telangiectasia with brown 
discolouration due to slight extravasations of blood. The lesions form on the thighs 
or legs, and very slow ly extend peripherally and heal centrally ivith a slight residuum 
of atrophy. 
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In Schamberg’s disease (progressive pigmentary dermatosis) men are usually 
affected, on the legs more often than elsewhere, but someUmes at sites of pressure 
Dark reddish-brown puncta, the “ cayenne pepper ” spots, are visible in a zone of 
browmsh skin The lesions may uch and they slowly enlarge but mzy ultimately 
resolve spontaneously, leavmg some pigmentation A similar condition is sometimes 
seen on the legs of patients with varicosities 

The pigmented lichenoid purpuric dermatitis of Gougerot and Blum prMents 
with discrete and agglomerated papules, with petechix, pigmentation and telangi- 
ectasia The lesions may appear on the trunk or on the limbs 

Angioma serpiginosum (Hutchinson) presents with telangiectasia which by clear- 
ance at one site and spread at another comes to acquire an annular or a serpiginous 
arrangement The body or limbs may be affected 

Treatment — ^As no cause is at present known for these conditions, none other 
than supportive treatment can be offered The patient should be investigated for 
foci of mfection, diabetes and vascular hypertension 

OTHEn FORMS OF CAPILLAROSIS 

Occasionally extensive eruptions of capiKarosis are seen on the lower extremities, 
buttocks, trunk, shoulders, elbows and elsewhere of young mem It has been shown 
m some cases that textiles are responsible but the exact cause, whether it be dye 
mordant or something else, has not yet been determined The eruption usually 
persists for several months No treatment is effective m bringing about earlier 
remission 

ERYTHEMA NODOSUM 

This 13 an outbreak of tender nodules on the legs and sometimes on the forearms, 
which in their healing stage have the appearance ot bruises (erythema contusiforme) 
/Etiology and Pathology —The cause is a reaction oi hypersensitivity in the 
subcutaneous vessels of the limbs which bring about an inflammatory reaction m 
and around the vessel walls (nodular vasculitis) The sensitising causes include 
tubercle bacilli, streptococci and occasionally meningococcal and other infections 
In the United States a common cause is coccidioidomycosis The lesions may also 
develop when chemotherapeutic and anubiotic drugs release organismal products to 
which the patient is sensitised 

Histologically there is a focal dense infiltrate of neutrophil leucocytes and lympho 
cytc3 in the more superficial bypoderm The infiltrate invades the vessel walls 
(venules) and there is endothelial proliferation and thrombosis 

Clinical Picture — Often after a sore throat or an upper respiratory mfection 
the patient, usually a child or young adult complains of tender swellings on the fronts 
of tlie legs and perhaps on the forearms The lesions are at first red and later brownish- 
blue, or even greenish, obtuse nodes with somewhat ill defined limits There may 
be a dozen or more lesions on the two limbs The natural course of the lesions is to 
undergo slow resolution, disappearing in a few weeks without visible permanent 
change The nodules do not break down (except a rare form occurring wiA severe 
exacerbations of ulcerative colitis) 

Course and Prognosis —Erythema nodosum clears spontaneously after a few 
weeks The lesions m themselves arc of no import but they are of great significance 
in that they may indicate the presence of a pnmary tuberculous infection with hype^' 
scnsitinty Other manifestations of tuberculosis may follow and every patient with 
erythema nodosum should be kept under penodic observation for some months ft* 
cases due to hypersensitivity to strqitococa the prognosis is better The erythrocyte 
sedimentation rate is a useful guide in following the progress of erythema nodosum 

Diagnosis is from erythema mduratum (Basin), erythema induratum ^Vhitfid*^) 
and penartentis nodosa In tlic first named the lesions are larger and usually arise 
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on pemiotic legs of young -women. Ulceration is common, with considerable scar^g 
and disfigurement. In some cases the diflfercntial diagnosis may prove impossible 
except after a period of observation. 

In erythema induratum (^Vhitfield) ( 5 . 0 -) the patients are usually \yomen between 
30 and 45 yearn of age. This malady, sometimes called nodular vasculitis, is probably 
a variant of erythema nodosum, but the lesions, wWch come out in crops, are more 
persistent Uian those of erythema nodostim and leave discoloured, hard areas in the 
skin. Ulceration is uncommon. In periarteritis nodosa the lesions are more persistent 
and necrotic and they may appear anywhere on the body or limbs. 

Treatment. — ^The patient should be kept in bed until the nodules have subsided. 
Chemotherapeutic and antibiotic drugs are best withheld becaxise their administra- 
tion may be followed by an exacerbatioa of the skin condition. Symptomatic treat- 
ment is best, with the Tninimnm use of drugs of all kinds excepting aspirin, which 
may be given with benefit. Vitamin supplements, an adequate diet and subsequently 
a period of convalescence and return to good housing conditions are desirable. A 
bland local application, for example calamine lotion or titanium dioxide paste, is 
siritable. 

If the hlantoux reaction is undergoing or has recently undergone conversion, it 
is important that the patient should not <x)me into contact with tuberculous individuals 
except inadvertently and unavoidably, for some months at least. If the patient is a 
nurse, she should not be allowed, even after convalescence, to take up nursing of 
tuberculous patients. Every patient -with erythema nodosum should be investigated 
by cUnical and radiographic means for evidence of tuberculosis elsewhere, 

ERYTHEMA INDURATUM 

Thb is of three types : erythema induratum of Bazin, a subcutaneous tuberculide ; 
the subcutaneous sarcoid of Darier-Roussy ; and erythema mduratum of \Yhitfield 
(nodular vasculitis). 

Bazin’s disease 

This affects the unshapely calves of young women with pemiosis. It is believed 
to be a tuberculide localised to the calves because of the defective circulation (see 
p. 1244). 

DARIER-ROOSSY SDDCUTANEOUS SARCOID 

This is amilar to Barin’s disease in appearance but does not ulcerate. The 
A/antoux reaction is negative, there is a sarcoid histology, and the condition reacts 
sluggishly, if at all, to antituberculous drugs (see p. 1246). 

ERYTHEMA INDURATUM OF WUITFIELD (NODULAR VASCULITIS) 

This presents as recurring, tender, hard subcutaneous nodules in the legs of 
women of 30 to 45 jears of age. The condition is not a tuberculide but is a variant of 
erythema nodosum, possibly of streptococcal origin. There is no specific treatment ; 
clastic supports often give relief. 

LUPUS ERYTHEMATOSUS 

An erythematous and atrophic malady presenting in two forms, the first circum- 
scribed, benign, cutaneous and chronic; the second malign, systemic and acute. 
An intermediate form occurs — chronic or subacute disseminated lupus erythematosus. 

CHRONIC DISCOID LUPUS ERYTHEMATOSUS 

.Etiology and Pathology. — ^The cau^ is unknown. 

The characteristic features of the histology include, in the chronic discoid variety, 
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hyperkeratosis %vith keratotic follicular plugging, atrophy of the prickle wU layers, 
liquefactive degeneration of the basal cdl Uycr and basophihc degeneraUon oi the 
collagen and elastic tissue, with a lymphocytic infiltrate mainly distributed around 
the vessels and cutaneous appendages. 

Clinical Picture.— This form affects the face, particularly across the nose and 
malarridges (bat’s wing lupus); also on the forehead, chin, lower lip and ears. Young 
and middle-aged women are more often affected th^ men, and the condition U not 
seen in children. The lesions are well defined, red rings, ovals or irregular shapes, 
with marked thickening peripherally and paler atrophic centres. On the surface are 
white or grey closely adherent scales, and homy plugs may be visible in the ostia of 
the folhcles. The patches remain stationaiy or slowly extend at one site while atrophic 
scarring develops at another. Other sites characteristically affected include the vertex 
of the scalp (scarring, baldness with redness and follicular plugging) ; the muco^ 
of the cheeks (leucoplakia and reddened areas with erosions) ; the hands (red, scaly, 
thickened patches on the backs of the fingers between the joints, chilblam-hke redness 
around the nail fol^ ; lupus pernio of Hutchinson) ; and the arms and upper part 
of the trunk. In chronic or subacute disseminated lupus erythematosus many of 
these Sites may be affected in the one patieoL 

Course and Prognosis. — In patients in whom the diagnosis of chronic discoid 
lupus erythematosus is firmly established by pathological as well as clinical means, 
the course is usually of intermittent clearance and relapses on the skin with, on Ae 
whole, a gradual extension. Sometimes the disease becomes inactive and scarring 
alone remains. Transition from the chronic discoid to the acute systenutised form 
rarely occurs but there are examples of the systematised form wmch present wi^ 
lesions »pareotly so benign and cbrooic that the incorrect diagnosis of the chrome 
discoid form is made unless examination of the blood is carried out. 

Diagnosis is from lupus vulgaris and other granulomatous processes, from car- 
cinoma, cutaneous reticulosis, rosacea and light sensitisation dermatitis. 

Lupus vulgaris usually begins in childhood, lupus erythematosus in adult hfo. 
Lupus vulgaris shows translucent, yellowish nodules which may be scattered around 
the edge of the scarred area; lupus erythematosus is characteristically a centrifugal 
process with adherent scaling and central, atrophic scarring. Lupus vulgaris may 
destroy the cartilage of uose or ears and cause great dbfigurement. Lupus erythe- 
matosus does not affect cartilage but is confined to the Rfem , 

Syphihtic gummata characteristically break out on the surface following the 
destruction of cartilage and bone, but they may also present as mfiltrated, irregular, 
soft, reddish-brown nodulations. Psoriasis of the face may resemble lupus e^rthc- 
matosus but the scales are white, mica-ltke and easily detached and typical psonatic 
lesions are present elsewhere. Seborrhsic dermatitis causes greasy scaling on a 
reddened background but the lesions itch and are more numerous and Jess well 
defined than in lupus erythematosus. Sarcoidosis nodules more closely resemble 
lupus vulgans but may mimic lupus erythematosis profundus. In these circumstances 
biopsy is essential. Lymphomata (Spieglcr-Fendt sarcoids) are dome-shaped, dusky 
nodules with httle or no epidermal change. 

Lupus erythematosus on the ala; nasi may resemble carcinoma cutis. The redness 
may be slight, the border markedly raised, the centre ulcerated ; but follicular plug- 
ging is present and there is no pearly edge. If the diamosis cannot be established 
on clinical grounds alone, biopsy Mill decide it. One form of lupus erythematosus 
resembles rosacea m distnbution but the lesions are persistent and associated with 
some degree of atrophy and there is no vasolability. Light sensitisation dermatitis 
resemble the less infiltrated form of lupus etythematosus but the lesions are more 
dimise, eczematised and itchy. Chilblains on the fingers resemble lupus erythema- 
tosus but they only occur with cold weather, whereas lupus ery^ematosus persists 
throughout the year. 
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Treatment. — When the clinical diagnosis of lupus crytliematosus has been made 
it is wse to have the erythrocyte sedunentation rate estimated because if this is 
within normal limits it is most probable that the condition is in fact the benign 
cutaneous form of the malady ; but if the erythrocyte sedimentation rate is incre^ed 
and particularly if there is also leucopeoia, the condition is probably systematised 
and potentially malign, no matter how benign the cutaneous manifestations may seem 
to be. An estimation of the serum protein may then reveal an increase of globulins 
and an albumin/globulin ratio of less than unity. 

The treatment of discoid lupus erythematosus is, in the present state of knowledge, 
empirical and the clinician can only treat every case on its merits, giving ^vhatever 
remedy, in his experience, produces the best results. 

Mepacrine 0*1 g. up to three times a day is successful in many cases in bringing 
about a remission. It should be taken until the lesions fade or unm the skin becomes 
yellow, whichever is the sooner, and then the dose is gradually reduced, a course 
lasUng anything up to 3 months. Periodic urinary examinations are a sensible pre- 
caution, and the patient should be examined at regular intervals so that the drug 
can be withdra^vn at once should a toxic eruption begin to show itself. Alternative 
oral remedies include mercury with potassium iodide, and quinine. Sulphonamides 
are contraindicated. Vitamin supplements may be indicated and crude liver injec- 
tions sometimes bring about relief. Isoniazld has not been found of value in lupus 
erythematosus. 

Another valuable treatment in some cases is weekly injections of bismuth o^- 
chloride 0*2 g. in 1 ml., intramuscularly into the upper quadrant of the buttock, the 
course extenmng up to 8 or 12 injections. Injections of gold (sodium aurothioim^te) 
have been advocated, but the risks of gold dermatitis are too considerable to justify 
the use of this remedy except for some very good reason. If used, the dosage should 
be low (10 to 25 mg.), the urine should be tested and the body surface mspected 
before each injection ; and the course should comprise a total dosage of not more 
than 250 mg. in about 12 weeks. The drug is cumulative. 

Local treatment is also of great importance and value. Local applications have 
no hea^g action but they can protect the lesions from mechanical injury, screen them 
from light, and provide cosmetic camouflage. Titanium dioxide paste can fulfil all 
these functions, or the patient may prefer the more xstbedc make-up preparations 
of the cosmetic firms. As an ultra-violet screening cream, salol 10 per cent, or para- 
aminobenzoic acid 15 per cent., can be incorporated in a vanishing cream base, but 
must be reapplied frequendy if sweating is heavy. 

Local therapeutic practices inciude appb'cations of carbon dioxide snow (—78'^ C.) 
or slush, the former being compressed into a pencil and applied for about 10 seconds 
to thickened, red areas, and the latter made by adding acetone to carbon dioxide 
snow and then applying it for one or two brief freezes by means of a camel-hair 
brush or cotton wool on a probe. The aim is to bring about an infianunatory reacdon 
which will be followed by the formation of smooth and supple scarring. Snow has 
a deeper acdon than slush, and is more suitable for localised tokened lesions. 

Contraindicated in lupus erythematosus are sulphonamides by mouth and ultra- 
violet irradiadon, X-rays or radium locally j the former because an exacerbadon may 
result ; the latter because exacerbadon or even malignant changes (epithelioma) may 
be initiated by these means. 


SYSTEMATISED LUPUS ERYTHEMATOSUS 
Etiology. — The cause is unknown- Over 90 per cent, of cases occur in women, 
usually between the ages of 20 and 40. The disease may arise in a padent with 
chrome discoid lupus erythematosus, or it may follow exposure to sunlight or the 
exhibidon of drugs such as sulphonanudcs, iodides, thiourea and organic arsenicals. 
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Pathology —The commonest findings at necropsy are chronic obhtcratiw pleurisy, 
pericarditis, penhepatitis and perisplenitis There are small warty endocardial vege 
tions m one third of the cases rollaaen 

Histological examination shows prohfcration and fibrmotd degeneration ot 
in the supporting tissues of the serosal surfaces, myocardium, mediastinum, 
pentoneaf tissues and skm. There is fibrinoid degeneration and necrosis of the ^ 
nective tissue of the media of small arteries and arterioles, with probferation ot 
endothelium, sometimes leading to thrombotic occlusion of the vessel , these chang 
are usually found in the kidney, spleen and skm . 

In the kidney there may be focal necroses of capillary loops, and the 
membrane of glomerular capiUanes may be thickened and eosmophilous Id 
spleen the central artery of the Malpighian bodies may be surrounded by concentn 
rings of connective tissue r k Ip 

Clinical Picture — ^Thc manifestations of the disease are those of a teM^ 
wasting illness with inflammation of serous membranes, depression of the bo 
marrow and, finally, symptoms of vascular changes m viscera, espeaally the slon 
and kidney 

The joints are frequently affected, usually with a slowly shifting pob^^ ^ 
There may be sweUing of the joints, but permanent deformity is uncommon. Pljmnsj 
with effusion and pericardial effusion occur Hypertension is uncommon, but dbum 
muna and microscopic hicmatuna are frequent. The spleen and lymph glands ewy 
be enlarged, anasmia is common and purpura may be found Diannsca ^ ^ 
commonest gastro intestinal symptom, and there may be vomituig, abdominal paw 

and jaundice Mcnul changes are common , they vary from anxiety to toxic con 

fusional states and delinum Involvement of the nervous system may cause e^cp®7 
and rarely lymphocytic memngitis, encephalomyehtis or peripheral neuritis 
inaiion of the fundus oculi may show hemorrhages, exudates and papiUwdem^ 
Cutaneous manifestations may be marked, slight or absent, temporaiy or 
On the face and chest there may be erythematous patches resembling er^ewa 
muluforme There may be red petechiae or telangiectases on the tips of the finger^ 
^linter hiemorrhages under the nails and a condition resembUng chilblains on the 
fingers The palms may show ill defined erythematous blotches There may be 
redness and leucoplakic changes m the mouth on the lips or in the ano genital region 

Laboratory findings include an increased red cell sedimentation rate Icucopem^ 
and the discovery of the L E cell on mixing the patient s plasma with her own 
or someone eke s blood celb This cell is a polymorphonuclear leucocyte which 
has ingested degenerate nuclcoprotem material and it is rarely seen except m system 
atised lupus er^ematosus 

Course and Prognosis —The course vanes considerably The illness may be 
acute and fulmuiatuig from the be^anmg with high remittent fever prostraftofl 
jomt pams , altemaUvely there may be acute exacerbations m a subacute or chrome 
form of the disease, which may be preapiuted by exposure to sunhght or exhibiuon 
of the drugs previously mentioned Death may occur in a few weeks The disease 
more usuwly runs a subacute course of many months or a chrome course of 5 or even 
10 years Relapses and remissions are common the remissions rarely longer 

than a year Death is usual withm 5 years Sponuneous cure of the disease has 
been desenbed but must be very rare Patients are often seen with chronic discoid 
lupus crjthcmatosus who have a raised blood setumentation rate, leucopema *^0 
hypcrglobulimenua, who noerthcless contmue m a reasonable state of well being, 
the number of these patients who develop the flond manifestations of systematised 
lupus erythematosus is unknown, but the long term prc^osis is unfavourable 

Diagnosis —The facial lesions may resemble erysipelas, erythema multiforme 
or dcnnatomyositis When the jomt manifestauons are promment ^e disease wvU 
have to be differentiated from acute rbeuroausm and rheumatoid arthnus Systemat' 
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ised lupus erythematosis must be considered in all cases of inexplicable pyrexia or 
when there is wasting, anxraia, albummuna, purpura or iymphadenopathy , also 
in the presence of acute neurological episodes The diagnosis is confirmed by the 
presence of a raised blood sedimentation rate, leucopenia, hyperglobuhnsemia, album 
muna and the discovery of the “ L E ” cell 

Treatment — Corticotrophm or cortisone may brmg about a remission and pre- 
vent relapse The effect on the ultimate prognosis is less fa\ curable, although a few 
apparent cures have been reported An initial dose of 50 mg of corticotrophin mtra 
muscularly 6 or 8 hourly should be given and gradually reduced Renal mvolve- 
ment is a contramdicatron as renal failure may be precipitated, presumably due to 
ischsmic changes followmg healmg of the arterial lesions 

The patient with chrome discoid lupus erythematosus and laboratory evidence 
of systematised lupus erythematosus should avoid sunlight, extremes of temperature 
and the drugs mentioned previously 


DRUG ERUPTIONS (DERMATITIS MEDICAMENTOSA) 

Almost any drug may cause a skm eruption at one tune or another, but some 
drugs have this property to a much greater extent than others , and certain mdividuals 
are unduly susceptible to drugs Drugs may produce ill effects from their external 
or from their uitemal use, m several ways 

External use Drugs appUed externally may give nse to tone effects m the follow- 
ing w'ays — (a) Contact eczematous dermatitis, as from the topical use of sulphona- 
mides antiDiotics, surface ontesthetics, antiseptics, sntihistamimcs, etc. (6) Light 
sensitisation as from sulphonamidcs, tar, qumine, etc (c) Toxic effects on vanous 
organs after absorption, as from sulphonamidcs, fiavme, mercury (hver, kidney), 
resorcin (thyroid), etc. 

Internal use Drugs taken mtemally may cause toxic effects by — (a) Toxic action 
or the skin, immediaie or accumulative (6) Induction of allergic hypersensitivity 
m the cutaneous vessels (c) Toxic action on bone marrow, hver, kidneys, thermo- 
static centre, etc , causing purpura, skm infections, nutntion^ defiaency, hsematuna 
albummuna, fever, etc (d) Indirect toxic or allergic action through the destruction 
of bactena and the release of their toxins (e) Destruction of organisms capable of 
synthesismg vitanun B m the gut. (/) Interference with absorption from the gut 
(g) Destruction of competitors of momiia m the guL (A) By competing for enzymes 
that are essential for cellular welfare (i) Aggravation of a pre existmg dermatosis 
(j) Activation of virus infections, herpes simplex, zoster 

Drug eruptions may also be of mixed external and internal ongm A drug (for 
example peniciUin, suiphonamide) may be used topically m die first instance and cause 
an eruption from its subsequent internal use or it may be used mtemally in 
the first instance and cause an eroption when it is subsequently used by local 
application 

Clmicnl Pictures — Many drugs cause nonspecific eruptions and a few have 
speafic effects 

The nonspecific eruptions m theur simplest forms are morbilliform and scarlatmi- 
form erythemata. In greater degrees of mtensity there may be a resemblance to 
erythema multiforme, with or without buUa formatiDn, or the toxic action on the bone 
marrow or cutaneous blood vessels may be sufSaent to cause purpura Urticaria 
implies vascular hypersensitmty More specific effects mclude fixed erythemata, 
pruritus, exfoliative dermautis, pigmentation, eczematoid, psoriasiform, acneiform, 
lichenoid, scborrhceic or pit>nasis rosea like eruptions, granulomata, stomatitis and 
utethnns Usually there is something a^pical about the eruption that differentiates 



1266 


DISEASES OF TUB SKIN 


it from the disease it mimics ; but this U not alwajs so, the lichenoid cniptwo d-* 

m K^i • 


to mcpacrinc sometimes being identical to “ idjopaUiic ” liclicn planus, ^oss^ 
because it is, in fact, liclien planus, trigccrcd off by the drug. Many toxic cruptwa 
remain unexplained on a drug basb, ^mclimcs this is due to drug contaminatwa 
of foods, for example, the use of phcnolphthalcin to tint icing pink, and the 
bihty of other food ** processings ” being the cause of toxic eruptions is a matter w 
speculation. 

The more common marufestations and tome of the drugs that may cause theo 
Include : 

Acnciform, piutular t bromides, corticotrophin, iodides, somctisit* 
sulphonamides. 

Albuminuria ; bismuth, calcifero], gold, mercury, sulphonamides, sera. 

AJopeda (dcatricial) : gold, mepac^e. 

Bullous (pemphigoid) : barbiturates, chloral, dnehophen ; dapsonc, balogett 
phenazone, phenolphthaldn, phenytoin, quinine, salicjlatcs, strepta- 
ra)dn, sulphonamides. 

Coryza : arsenic, iodides, sall^btes, sulphonamides. 

Cyanosis : phcnacctin, sulphonamides. 

Eczematoid : antihistamines, arsenic, gold, halogens, raepacrine, roercui)'* 
penidllin, quinine, sulphonamides. 

Er^themata, morbilliform and scarbtinifonn ; most of the drugs mentioDW 
elsewhere in this Ust ; also atropine, belladonna, digi^is, cpbedrinc, insuliD, 


ipecacuanha, phenylbutazone, procaine, rhubarb, santonin, turpentmt 
Erythema, raultiformedute : aataiuhde, barbiturates, bismuth, dapsone, 


quinine, sera, sulphonamides, thiouracii. 

Erythema, fixed (localised and recurrent) : phenolphthaldn most cominomyj 
also reported from arsenic, amidopyrine, barbiturates, bismuth, bronudf** 
dnehophen, gold, iodides, mercury, penioUin, phenazone, pheoytoio* 
quinine, salicylates, sulphonamides. 

Erythema nodosum : iodides, salicybtcs, sulphonamides, thiouracd. 

Exfoliatived crmatitis : arsenic (organic), barbiturates, bismuth, gold, rnepacnnc, 
mercury, phenolphthaldn, phenytoin, streptomycin, sulphonamides. 

Fever : arsenic, barbiturates, sulphonamides. 

Genital lesions : phenazone, phenolphthaldn, quinine. 

Gingivitis : bismuth, mercury, phenytoin (hypertrophy). 

Granulomatous, vegetating, mcerative : halogens. 

Herpes simplex : arsenic, 

Infective (seborrhede) dermatitis: arsenii^ gold, mepacrine, mercury, peni- 
cillin, sulphonamides. 

Keratoses, carcinomata ; arsenic (inorganic). , mmo- 

Leucopenia : amidopyrine, arsenic, barbiturates, phenazone, sodium amm 
s^cylate, sulphonamides. 

Lichenoid: arsemc, bismuth, gold, mepacrine.^ ^ 

Light sensitisation : arsenic, gold, mercury, quinme, sulphonamides. 

Lupus erythematosus ; sulphonanud^^ 


Papulo-necrotic 


tuberculides : calciferol. 


barbiturates, bismuth, corticotrophin, gold, mepacnnc, 


^^^^“‘^^-“ne.'pheaolphthdein, quinine, sUver. 


phSobaxhitene. phenolpbthaleia, Pyraimdon. 
chteampbemcol, cblort=«acydi»e, codeinx. 


Pruntus, 

phthalein. 
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Psoriasifonn : arsenic, gold, mepacrine. 

Purpura: antihistamines, arsenic, aspirin, barbiturates, carbromal, chloral 
hydrate, halogens, mcrcuiy, penidllin, phenazone,^ pfacnytoin, Pyra- 
midon, quinidine, quinine, salicylates, Sedormid, sera, sodium 
aminosalicylate, sulpbonal, sulphonamides. 

Stomatitis: antibiotics, arsenic, barbiturates, bismuth, gold, halogens, mer- 
cury, phenacetin, phenazone, phcnobarbitone, phenolphthalein, quinine, 
salicylates, sulphonamides. , 

Tuberculides (exacerbation) : caldfcrol. 

Urticaria: most of the drugs in this Ust; arsenic, aspirin, barbiturates, brom- 
ides, cocaine derivatives, iodides, penicillin, phenacetin, phenolphthalein, 
quinine, sera and sulphonamides are common causes. 

Vesiculation (varioliform) : halogens, sulphonamides. 

Zoster : arsenic. 

Course and Prognosis. — Many eruptions are transient, clearing rapidly after 
ivithdrawal of the drug; but penicillin urticaria may persist for several we^ and 
halogen eruptions may continue to worsen after the drug has been wthdrawn. Some 
injected drugs, for example gold, are cumulative in their effects and dermatoses 
caused by them often worsen steadily after the lost Injection. Inorganic arsenic has 
delayed effects, the first signs appearing some years after the drug is first taken, 
possibly even several years after its use has been abandoned. 

The prognosis depends on the possibilities of bringing about eltntination of the 
drug and on the presence or absence of toidc'effects on the liver, kidneys and bone 
marrow. 

Dia^osts. — -The possibility of drug causation or aggravation has to be borne 
in mina in many dermatoses, particularly if there Is soxnetl^g atypical in the eruption, 
and questioning has to be directed accordingly. Analgesics, aperients, hypnotics, 
sedatives and antibiotics are particularly suspect. WithclIa^vd of a suspected drug 
may be followed by immediate improvement. With nonspedfic eruptions and when 
the patient has been taking more than one drug, a test dose is justifiable. This should 
only be given when the dermatosis has subsided and one-tenth of the previous thera- 
peutic dosage should be given in the first instance because if the full dose is given an 
unnecessardy violent reaction may result. 

Freventioii and Tieatment. — ^The history may indicate sensitivity to one or 
more drugs. Some drug eruptions result from neglecting to enquire into this possi- 
bility. ^ Potent drugs are sometimes used without suffiaent justification. In every 
case it is a useful self-disdpline to ask oneself, ** Do the advantages likely to be obtained 
by giving this drug outweigh its possible ill effects ? " Whenever there is a choice, 
a drug of lesser toxidty and senritising potential should be used. Espedal care is 
necessary when there is albuminuria. 

To make treatment easier, it is as well to tell the patient of possible side-effects 
of a drug. This encourages discontinuation of the drug immediately untoward 
symptoms develop and prevents further toxidty. For most drug eruptions, with- 
draw^ of the drug is all the treatment that is necessary or, in fact, possible. An 
aperient or an enema is sometimes useful when there is reason to think that some of 
the drug r em a in s in the bowel. Specific treatments are indicated in a few conditions. 
For halogen eruptions, sodium chloride or ammonium chloride may be given in a 
dose of 5 to 10 g. d^y. In severe cases with toxsemia, intravenous non^ saline 
infusions should be given daily, 100 ml. on e ac h occasion, for a we^. 

Heavy metal intoxications (gold, bismuth, mercury) are treated with dimercaprol 
(6JV.L.) 2 ml. 4-hourly, gradually reduced to 2 ml. daily, in courses lasting a week, 
with a week of intramus^ar crude liver extract interposed. The pigmentation of 
argyria is permanent. The effects of inor^nic arsenic (raindrop pimentation, kera- 
toses, caremomata. hepatitis) are irreversible. The keratoses arc best treated with 
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or kucopema (as with Jvitamm Cshouldbc ntcn to ^'8' its 

count should he estimated It it is transfusions may tiuc 

appUcaUon of a lead and calamine louon 


erythroderma (EXFOLIATIVE DERMATITIS) 
Ervthrlrma is a persistent redness of die shin, with esfohauon (as opposed 

and pXkCT.-There ate numerous causes for this type of rra^"; 

,. sra.r£»£5ff.r;'p.sissnff35~b 

SSluonw“h”chTpmbab“toxic‘’and sometimes recurrent, wid. much pigmeuUti 

‘‘'‘’A^&r'kro oflWdetma is associated with lymphoblastomatosis (rto®^ 
^ oreSdmR or following the clinical phenomenon of 

o^M^’and ulumatefy being accomp^J by an mciease of circulating lymp 
An ervthrodermatoua form of sarcoidosis also occurs ^le 

^ ffiSolofficaUv there is hyperkeratosis and parakeratosis, spongiosis with a ^ 
dee?M of fcanlhc^i and o^ctna, and an infiltrate of lyrnphocytcs and hisu^ 
dll upper dermis and around the vessels and epidermal appendages 
nathic torm, there is much pigment m the roclanophores of the dermis and the i^V^ 
?ode& show Uttle disorganisauon but much melanin, bamosiderm and lipoid 
m tS S^um cells In the lymphoblastomatous form, there may bo imcroabs<^ 
m the onckle cell layer and either a basal infiltrate indistinguishable from the be ^ 
tvoe already desenb^ or a massive mfiltrate of lymphocytes or of lymphoblasts 
(Smophil^ neutrophds, histioc^ and reUculum cells with many mitos^ 
infiltrate is dense m the upper dermis and patchy m the deeper 
logical pattern of the lymph nodes is disorganised It is sometim^ , Keweeo 
plssible to differentiate except by repeated «mons at 3 to 6 months interval, bet^^ 
ihe iclauvely benign bpomelamc form and the malign reticulosis, but the ciuu 
V\»,.r,-E are usually fairly distmcUve, the former being characterised by mueb P & 
ientanon and slight or moderate peeling, the latter by redness and marked peeb^^ 
histology of the lymph nodes, the peripheral blood and bone marrow ^ 
h^p to establish the diagnosis. Erythrodermatous sarcoidosis shows the histolog*^ 

—In the over treatment forms there is a history of a 
dermatosis and of its extension to the condiuon observed foUo''. 
inorc ic^ , jjjQjg known irritants or sensitisers There is coarse 

the appu»^ redness and sometuncs a greasy texture to the scales parucuhuly »" 
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the flexural areas In the toxic forms the exfoliation develops uniformly during or 
after a course of treatment with one of the drugs mentioned In both these forms 
Assuring or secondary infection may devdop and there may be considerable enlarge- 
ment of the regional lymph nodes 

In the idiopathic lymphadenopathic erythroderma the skm is dark brown and shiny 
and the exfoliative element less marked There is marked enlargement of the lymph 
nodes and those at the axills and groins may be observed buigmg the skm In Ae 
male, the breasts may become swollen and tender The patient may have other, 
possibly toxic, manifestations, including psychosis, cardiac irregularities, etc. There 
may be a moderate intermittent fever 

In lymphoblastomatosis with erythroderma the skin is bnght red and coarsely 
peeling The lymph nodes may be moderately enlarged and the hver and spleen 
palpably enlarged 

In ^ forms of erythroderma, heat loss is excessive and care must be taken not 
to expose the patient unduly during examination , on the other hand, occlusive omt- 
ments may mterfeie with heat loss and cause pyrexia There may be considerable 
loss of hair and thickenmg of the nails 

Course and Prognosis — This depends on the cause The form due to over- 
treatment of a dermatosis slowly resolves with suitable bland treatment The toxic 
forms peraist for some weeks or months, depending on the rapidity of elimination 
of the toxic substance The severest examples may have a fatal outcome, from 
broncho pneumonia, hepahtis or nephritis The idiopathic fonn tends to clear after 
some months but may recur even after several years. The lymphoblastic form is 
steadily progressive to a fatal ending 

Diagnosis — The recognition of erythroderma is a simple matter and the diag- 
nosis of the different forms has been indicated above But there are conditions 
that can closely resemble erythroderma The first is psoriasis umversale, which can 
develop ^vithout any over treatment The history should help and the slun is bright 
red with mica like scales The nails may be abnormal m either condition but more 
particularly in psoriasis The blood count is normal in psoriasis but also m the earlier 
stages of lymphoblastic erythroderma The histology of both conditions is distinctive 

The second condition which may be mistaken for erythroderma is pemphigus 
fohaceus (erythematodes) Here, the pathological process of poor cell cohesion is 
so superficial (in the granular layer) that any buUie that form are quickly broken and 
a picture of exfoliation and infection results Nikolsky s sign is positive and the 
histology charactenstic tiie granular layer being exposed to the surface 

fn infants extensive staphyfococcaf pemphigus may have erythrodermatous char- 
acteristics (Ritter s diseas^ 

Treatment — In all forms only bland applications should be used and they 
should not be occlusive Oily calamme lotion, zme cream or hydrous ointment are 
all useful Care should be taken that the pauent does not get chilled by exposure 

In the over treatment form this soothing treatment, combined with such sedation 
as may be necessary, is all that is required, the patient bemg kept at rest m equable 
surroundings and the skin cleaned with a bland vegetable oil 

In tlie toxic form dimercaprol is valuable where arsenic^ gold, mercury or bismuth 
13 bdicvcd to be responsible It is best given m a course of 6 days, 2 ml 4 hourly 
on tile first day, 2 ml twice daily on the second, third and fourth, and 2 ml daily 
on the fifth and sixth days After this course, daily intramuscular injections of 4 ml 
of crude hver extract may be given with advantage for a week, followed by a second 
course of dimercaprol The patient should also receive vitanun supplements. 

In toxic eryllirodcrma due to non metallic poisons, the courses ox dimercaprol arc 
omitted but the intramuscular injections of crude hver extract may be given with 
benefit 4 ml daily 

In the idiopathic form, corticotrophm is invaluable for bringing about a remission, 
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1 and the dose giadtially reduced as improvement 


50 mg. S-hourly being given and the dose «^ual y reduced as jq 

The Condition may remain clear after wididrawal of the drug, or 
which drcumstancM it is best to give cortisone m the smallest dose which gives 
and to wthdraw it gradually as soon as possible. , . j 

In the lymphoblastomatous form corUcotrophin may give 
without objective improvement beyond a slight diminution of scaling. Itamoaw 
phosphorus is worth a trial. Otherwise treatment is symptomaUc and supportive. 


SQUAMOUS DERMATOSES 

PSORIASIS 

Psoriasis is a common condition of sharply marginated, reddened 
with abnormal scaling. The malady is most variable in its intensity and cours , 
remissions, recurrences and exacerbations being a characteristic feature. _ , . 

iEtiology and Pathology. — The fundamental cause U an unknown biochcimc^ 
fault in epidermal cell formation, resulting in abnormal horn cells. The fault w 
inherited and psoriasis occurs in 1 m 5, on the averaEC, of children of a psonatic 
parent. The nrst signs are usually noted in the second or third decades but *^^^7 
first appear in children under 10 or in persons over 30 or even in old age. Histo- 
logically, there is parakeratosis (nucleated cells in the stratum comeum), some hyper- 
keratosis and irregular acanthosis (hyperplasia of the stratum mucosum) with su^ 
gross variability in the thickness oi the epidermis that at one site there may be only 
a few cells between the dermis and the surface, while nearby there may be a 
number. There is “ clubbing ” of the interpapUlary rete ridges of the cpiderreus. 
In the dermis there is vascular dilatation, particularly in the upper part, and a patchy 
lympho^ttc infiltrate around the vessels and the cutaneous appendages. 

Predpiuting factors are the hereditary predisposition, miectioos, unfavourable 
physical and emotional environments, emotional conflict and trauma to the skin. , 

Clinical Picture. — From the clinical standpoint, psoriasis is best divided mW 
six Qrpes : 

(11 Guttate, post-infective psoriaris of children. 

(2i Localised, extensor psonasU. 

(3) Flexural psoriasis. 

(AS Widespread psonasis. 

(5> Pustul^ psoriasis of the palms and soles. 

(6) Psonasis of the nails. 

(1) Guctate PsoRiASK m Children may have no obvious preciplunt but ofteo 
*erc IS a tatoiy of an infection, j^cnlaily slreptoooooal th^at iifcctions, some 
3 iveeka before the onset of the tash. U may begm after scarlet fever or vancella, 
measles or mumps, suggesting that the malady fa a type reaction of certain mdividuals 
to various intections. 

The lesiona aio ralndrop-slMd, pink. Bat-topped papules with soalmg which U 
at first mcoiKpumoua Itclnng la sbght or ateent. The scaling is ^e mom obvious 
by scraping (grange) a papule with a apatula (not a finger naf I), This makes visible 
the sdvery mtca-like deCcate soaies anil pin-point bleeding indiiati Ar^Sence of 
dernial naprllm vetj, naar Ure snrface^ The learons are wtlespreadrevenSneralised 
m distnbuUon, but the face and hands tend to be less affected 

Cbtme and Prognosis.— Froyid^ the condition is not over-treated this foiffl 
of psonasis ofttn gradually dears m about 3 months. In others it mv o’eiSl with 

cnfirgemait of some of the lesions to com-hko (nummular) or At any 

time m life there may be recurrences or recrudescences of psoriSfa SSylf the 
discoid type, the gutute form rarely returning. ^ rwsis, usuauy o 
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Diagnosis. — Guttate psoriasis has to be differentiated from a secondary papulo- 
squamous syphilide on the basis of absence of lymph node enlargement or of mucosal 
involvement The skin lesions are not infiltrated or ham-coloured in psoriasis and, 
although the scalp may be affected, there is no loss of hair. 

Infective (seborrhceic) dermatitis presents with dirty grey scales of greasy texture 
beginning as follicular papules whiA affect by preference the face, sweat grooves 
and flexures ; the scalp is involved, mth loss of hair. 

In pityriasis rosea the lesions are pink or fawn-coloured, wth a centripetal free 
border to the collarette and the malady usually affects the trunk and proximal parts 
of the limbs. 

Lichen planus presents with itchy, violaceous, polygonal papules with a waxy 
glance, mostly on the flexor surfaces. 

Treatment. — Calamine liniment makes the best local application. All measures 
directed towards improving the general well-being are likdy to help, including a 
holiday, vitamin supplements and (if under skilled observation) ultra-violet irradia- 
tion with 3 suberythema exposure daily. 

(2) Localized Extensor Psoriasis is another way in which the malady begins 
and it may persist, with fluctuations, for the remainder of the patient’s life, without 
any obvious disturbance in the gener^ health. This type may begin in childhood or 
in adult life and is most common at and just below the tip of the elbows and over the 
patella and patellar tendon. Other sites often affected include tlie lumbo-sacral 
re^on, the emves, the forearms and the scalp, or Bsxy of these areas may be affected 
alone. The lesions may be nummular, discoid, circinate, polycyclic or irregular in 
shape (psoriipls geognpiuea}. There is usually no itching. 

Diagnosis. — N umm ular eczema may resemble a nummular psoriasis but the 
lesions are papulo-vcsicular, exuding or crusted. A single chronic patch of psoriasis 
has to be differentiated from lichen simplex, lupus vulgaris, tuberculoid leprosy, 
tertiary syphilis, flowen’s disease and superficial basal cell epithelioma ( 9 .V.). 

Treatment. — The patient is best advised that treatment is only necessary for 
the sake of appearance and that the condition in no way interferes tvith general health 
and is not contagious. At the same time, a pessimistic view that psoriasis is incurable 
and nothing can be done about it is not only unjustified but positively harmful. It 
is true that the fun dam ental cause of psoriasis is unknown and therefore cannot be 
removed; nevertheless, the precipitating factors causing recurrences and exacerba- 
tions aie often discernible and it may be possible to adjust or remove them and so 
give relief to the skin condidon. The importance of day-by-day traumata in this 
form must be remembered, particularly with regard to prognosis. 

In tlie localised form, benefit is often derived from daily applications of a 
solution of coal tar to the lesions with a camel-hair brush, combined with soft paraiHn 
ointment to any cracked or excessively dry areas, as required. Solution of coal tar 
may also be applied in a 6 to 12 per cent, concentration, ivith or without salicylic 
add 2 to 4 per cent., in ointment of wool alcohols, simple ointment or soft paraffin 
ointment. Ointment of vs'ool alcohols mixes most with skin fats and so brings the 
tar inm more intimate contact mth the skin. Simple ointment and, to a greater 
extent, soft paraffin ointment, mitigate the action of the tar and they are often more 
useful because of their soft paraffin content. 

(3)^ Flexural Psoriasis is most commonly seen in the obese, and friction between 
oppe^g surfa<^ of sldn plays an important part. The avinsp, submammary folds, 
umbilicus, genito-crural folds and mtexglutcal cleft may be affected. Secondary 
infection may occur, particularly -with moidlia. Sometimes diabetes coexists. Pson- 
asis of the genito-crum region may be either the result or the cause of pruritus vulvffi. 
The lesions are sharply marginated, smooth, shiny red areas. 
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Diagnosis —The presence of psoriasis elsewhere usuaUy helps in liifferenuano 

from mfettive dermatitis and from mtetmgo , —nous causes of pruntus 

Treatment depends on the cause Obesity, diabetes, van , 3— mfec- 

vulva: (? u ) need attention Locally, magenta paint ™ “nLcnt with 

tive eWnt After this a dusting powder may >>= hdpful, or 
a Z per cent solution of coal tar A 2 per cent salicylic acid and suipnu 
may prove useful 

(4) Widespread Psoriasis may develop de noto or it may ^^ioq 

localised psoriasis of the extensor or flexor surfaces The reason fo n 
may be some infecuon, over treatment, intoxication, bad 1^,-3 There 

or emouonal stress due either to environmental or to personal dittiw 
maybe no consututional disturbance butmcnul depression tbe dc 

widespread rash may easily induce the leper complex and this acwunis , yj 
pression in some cases but, in others, the variation of mood is parallel v>i fluctua 
die sute of the skin neither preceding nor follow mg them, and suggests tn 
tions m intensity of the psoriasis and mood changes arc often due m a cot^ 

The involvement may be widespread, subtotal or umvcrsal may 

nummular, discoid figurate polycyclic or annular The Koebner phenom ^ 
be present, in which scratching the skin causes the development of P*°f^ ^^ction. 
line of scratch The skin in the centre of annular lesions does not show this 
having become refractory for a time to this stimulus The sites a 

include the scalp (where the scales may be m several diminishing la) 
limpet like appearance— rupioid psonasU), the trunk, particularly the lumw 
region the extensor surfaces of the limbs and tbe nails Sometimes the 
also affected The face and hands usually escape except m severe 
disease Arthniis of the rheumatoid type is commonly associated with exie 
psonasis , , .-uoo 

Course and Prognosis, — ^This severe form of psonasis is of prolonged ^ 
and uncertain often unfavourable, prognosis, unless the causal factors can 
controlled 

Treatment — It is advisable to admit patients with extensive psonasis to h°®P . ^ 
for investigauon and treatment. The investigations are directed to infective 
and emotional disorders and specific treatment is given accordingly 
treatment for the psonasis is best earned out by the Goeckerman regime, or so 
modification of it In this the paUent 8 skm is cleaned of ointment with liquid 
each morning then general ultra violet irradiaUon 13 given, a first degree c*P°*^ 
with ueatment of plaques of psonasis with a second degree exposure if this is P^j 
ticable The patient next takes a warm bath (to which may be added 2 to 4 oz 
solution of coal tar to 25 gallons of water if itchmg is severe) In the bath the 
surface may be cleaned with a toilet soap, but forabic removal of scales with a 
brush 13 inadvisable After drying from the bath the paUent is treated by the u* 
unction of 6 per cent solution of coal tar m soft paraffi]^ excepUne the flexural lesioo® 
which are better dealt with more gently with Lassar s paste idone or with 2 
of the solution of coal Ur The scalp needs special attenUon Equal parts of Tee{» 
and water with 1 per cent of glycenn make an effective shampoo, foUowed by 
inunction of up to 12i per cent of soluUon of coal tar m the omtment of wool 
or m emulsifying omtment To this may be added 2 per cent, of salicylic add a^ 
2 5 per cent of ammomated mercury (Soft paraffin 13 too sucky and messy m 
of coarse hair and Lassars paste causes matting and is very difficult to remove/ 
Oil of cade 12^ per cent may be used instead of the soIuUon of coal tar, or 2 per 
each of salicylic acid and of sublimated sulphur may be preferred in emulsi^^ 
omtment Ihe regime may include autohsemotherapy 10 ml on four occasioo* 
every 5 dajs 
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It ^ important m xsidespread psoriasis to do nothing that may cause an extension 
of the malady and possibly lead to its generalisation or to eiJoliative dermatitis 
For this reason alone its more ngorous treatment needs daily supervision by a trained 
observer Dithranol has a justifiable reputation for relieving psonasis but this treat- 
ment IS best reserved for m-patients Dithranol omtment fB P ) (0 1 per cent) is, 
m any case, too weak to be of value, while strong dithranol ointment (1 per cent ) 
IS too strong for out patient use and for the first tnal of this substance Its injudicious 
use can cause aggrav’ation or even exfoliative dermatitis It is best to start with 0 5 
per cen t m soft parafiin and to raise this to 1 per cent , 1 5 per cent or 2 per cent, 
in stages, as may be required Dithranol causes an inflammatory reaction and 
stains the skm a violet brown colour Its daily application is contmued until the 
lesions look paler than the surroundmg skin It is then withheld and soft parafiin 
omtment is substituted Dithranol causes a severe conjunctivitis if it gets mto the eyes 
In resistant psonasis, TAB injections are sometimes successful in mtravenous 
doses of 25, 50 and 100 million organisms at 5 to 7 day mtervals, the aim bemg on 
each occasion to attain a temperature peak of 103“ F 

Sedation with bromides, promethazme hydrochlonde or barbiturates may be neces- 
sary, and depressed patients may do well on amphctamme sulphate 5 mg each mormng 
Dietetic and vitamin treatment is ineffective except in so far as conditions of obesity 
on the one hand or malnutndon on the other may require adjustment. X ray irradia- 
tion (100 r three times at weekly mtervals) is very effective in cleanng mdmdual 
patches but is only justifiable for speaal purposes, such as the clearance of a resistant 
patch on a site for operation 

Psonasis does not respond to corticotrophin or cortisone 
Emotional factors may be dealt with, accordmg to their relative importance, by 
reassurance, open discussion and moral support, by drug abreacuon or even by 
psychoanalysis Suggestion and hypnosis are undoubtedly helpful while they are 
used but are likely to cause an excessive rebound when the moral prop is withdrawn 
Complete clearance of all lesions is the aim, but the physician may well decide 
to be satisfied with some 80 to 90 per cent, of clearance, particularly if the psonasis 
has appeared early m Iffe and has been aggravated by relatively tnvial stimuli At 
this stage, the patient should be encouraged to live with the psonasis and not to be 
forever trymg to clear off the last traces by any new method recommended by all and 
sundry It must be stressed that the treatment of psonasis is the treatment of ea^ 
mdividual according to the physical or psychical defects that are discovered it is 
nm a TtmtinB matter oS one TEgime ox abDt’beT 

A holiday m Mngemal surroundmgs, with relaxation and isolation from the tele 
phone, may be as effective as any of the above measures 

(5) Psoriasis of the Palms and Soles — ^This condmon is probably identical with 
“ pustular bactende ’* and one form of * acrodermatitis pustulosa contmua ” 

Clmical Picture — In pustular psonasis, the lesions are golden yellow from the 
begmnmg and do not go through a vesicular stage The pustules occur on palms 
or soles, less often on fingers or toes, amongst areas of red wnih dyskeratotic 
scalmg Psonasis may also occur on the palms as patchy dysLeratotic areas with some 
adjommg er>thema On grattage, silvery scalmg is apparent. Cither form may occur 
with or Without psonaUc lesions elsewhere 

Course and Prognosis — Pustular psonasis is extremely chronic and often fads 
to respond to remedies that are effective ekewhere, mcludmg X-rays Its rehef 
depends on the discovery and treatment of any infective focus (particularly strepto 
coccal), the avoidance of local physical traumata and treatment of any metabolic or 
cmouonal factors that seem to be relevant. 

Diagnosis is from pompholyx, m which the vesicles are skm coloured and become 
yellow at a later stage 
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Treatment. — ^Locally, soft paraffin ointment with 2 per cent. saliqrUc aad, is a 
useful apphcauon Tonsillectomy has been follou cd by relief in some cases X raj's 
m fractional (100 r) exposures up to four may help, but as often fail 

( 6 ) Psoriasis of "rHE Nails usually occurs with psoriasis elsewhere but occasionally 
It IS the only evidence of the disease 

Chmcal Picture — ^The mildest form is a thimble like pitting of the nail plates. 
This may vary in extent from a single pit on one nail to connuent affection of several 
nails, and is very characteristic of psoriasis, rarely bcmg seen m other diseases affecting 
the nails 

In the next degree of seventy, psoriasis causes brown or yellow discolouration 
alfecung the sides or the distal parts or the whole surface of the nail plates to tnw 
form the nails are usually not thickened but, when psoriasis affects the nail beds 
matncea, the nail plates become thickened, opaque, dull and friable Paronychia! 
involvement causes defonmty with longitudinal or transverse ndging and grooving 

Diagnosis — ^Psoriasis unguium has to be differentiated from tmea unguium, ^d 
eczema dermatitis affecting the nail folds Rarer possibilities mclude syphilis, heben 
planus and idiopathic nail dystrophies 

Ringworm usually affects one or a few nails of the hands and feet in asjrmmetncal 
fashion and is often associated with nngwonn elsewhere m toe clefts, on the feet or 
hands or in the groins Microscopic examination of nail shavings removed with 
the edge of a gla^ microscope slide reveals fragments of mycehum. The nails in 
nnworm are usually a duty grey colour, partly destroyed and deformed, with longi 
tudinal or transverse nd^g ana a powdery fnable surface 

Syphilis or Uchen planus are recognised by evidence of the presence of 
maladies elsewhere Idiopathic nail dystrophy is a discoloured and deformed condi 
tion of the nails without evidence of psoriasis or of other skm disease elsewhere. 

Treatment— In the mmor forms, treatment is not necessary unless the patient 
demands it The results of treatment are always uncertain, but weekly application^ 
of thonum X, 1500 e s u per ml for about 3 months, often seem to give good 
results This treatment is preferable to the use of X rays or medication with Uquor 
arsenicalis Salicylic aad omtment makes a satisfactory local application. Trauma 
to the nail folds and excessive drying or degreasing must be avoided 


PARAPSORIASIS 

Parafsoriasis 18 a descriptive term forvanous forms of persistcntlyabnormalscaUng 
of the skm They are rare and of unknown cause but arc probably distinct conditions 

Parapsoriasis Guttata (pityriasis lichenoides chronica) occurs as guttate grey 
brown scaly lesions the scales often being concave and not havmg the mica like 
appearance and pinhead bleeding pomts of psoriasis They are distributed on th® 
trunk and limbs The lesions i^ bttle, if lU all, and there is very little redness of 
the skm around the abnormal scalmg The lesions persist, with alight fluctuations, 
for an mdefiiute period and there is no constitutional disturbance It usually affects 
young or imddle ^ed adults 

Pathology — ^Tbere is parakeratosis and hyperkeratosis, slight atrophy of the 
stratum mucosum and a oemspeafle icfilciate of abght degree around the vessels 
and appendages m the dermis 

Diagnosis is from secondary syphilis, bchen planus, drug eruptions and pitynasis 
rosea. After a tune the prolonged course rules out sypmlis and pityTus:s rosesu 
In sj^phibs mucosal changes condylomata enlarged lymph nodes and evidence of a 
primary lesion may be found and the lesions are bam coloured In pitynasis rosea. 



PITYRIASIS ROSEA 


1275 


the herald patch, distribution of the eruption, deavage line tendency and centripetal 
scaling are characteristic. Lichen planus k usually ve^ itchy, Ae lesions give a 
“ waxy glance ”, show pseudoscaling, have a characteristic d^tribution and often 
involve me oral mucosa and the exter^ genitalia. 

Course and Prognosis. — If untreated, the condidon may persist indefinitely 
but it seems to have no effect on the general health. 

Treatment. — ^The malady sometimes responds well to general ultra-violet irradia- 
tioQ or to caldferoi by mouth in a dose of up to 150,000 units a day for up to 3 months, 
with fortnightly urine examinadons and estimations of the blood urea to detect early 
signs of intoxication from the drug. 

Ixically, salicylic add ointment b suitable. 

Parapsoriasis Discoides (parapsoriasis en plaque, xanthoerythroderma perstans) 
presents as yello\rish-red discs and ovals, non-itchy, occurring on the trunk and 
limbs, usually in adults aged 30 or more, without constitutional disturbance. 

Histopathology is not disdnedve. There is focal parakeratosis and spongiosis 
and nonspecific infiltrate in the dermis, a picture resembling a low-grade dermatids. 

Clinical Picture. — ^Non-itchy, brown-pink plaques appear on the trunk and the 
limbs, trith slight scaling and with no consdtudonal disturbance. There may be 
slight atrophy. 

Course and Prognosis are both uncertain. Parapsoriasis en plaque may persist 
for months or years, and a propordon of the cases pass on to poi^oderma (telangi- 
ectasia, atrophy, pigmentation and deplginentadon) or to reticulosis in one of its 
many guises (^oUadve dermatitis, mycoris^ fungoides, etc.). The prognosis must 
be non-committal and periodic ph)'slcal examinations and, if necessary, biopsies should 
be tnade for early evidence of a reticulosis. 

Treatment is most unsatisfactory, the malady resisting all efforts of the physician, 
Including ultra-violet irradiation, caldferoi and various nonspecific remedies. 

Parapsoriasis Lichenoides (parakeratosis variegata) presents with reddish-brown 
scaly, fiat-topped papules in reticular pattern chiefly on the extensor surfaces of the 
limbs, the neck and the trunk. The condition is slowly progressive but benign. 

Diagnosis is from secondary syphilis and lichen planus (q.v.). 

Treatment is symptomatic and supportive. 

Pityriasis LicHENomES et Varioliformis Acuta is a fourth and uncommon 
form of parapsoriasis of more sudden exanthematous onset, with lichenoid and 
varioliform lesions, yellowish-brown and crusting. It resolves spontaneously after 
weeks or months, leaving depressed scars. The palms, soles and mucosa escape 
but the lymph nodes may be enlarged. 

Diagnosis is from varicella, secondary syphilis, drug eruptions, pityriasis rosea 
and lichen planus {q.v.). 

Treatment is symptomatic and supportive. 


PITYRIASIS ROSEA 

Pityriasis Rosea is a scaly disease of limited duration, characterised by the 
appearance of a herald patch a few days before a generated eruption. 

^tiology and Pathology. — The cause is ui^own. It often follows an upper 
respiratory infection or sKght fever and may be a viride. Second attacks are rare. 

The hbtopathology is not dbtinctive. There is some parakeratosis and a non- 
specific cellular infiltrate in the dermis. 

Clinical Picture. — Children and young adults are mostly affected. There is 
often a history of malaise, coryza and of sore throat a week or two before the onset. 
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The first change m the skin is the herald patch, somewhere on the trunk, at the 
or on a thigh, occasionally more dismly on a hmb The lesion is an oval, 
rosy plaque beconung fawn coloured, with scaling, the free edges of the s^es being 
centnpetal Itching is slight or absent as a nile The herald patch may be missea 
The generalist eruption begins a week or two later and is usually confined to the 
trunk and proximal parts of the limbs It often extends up the neck and down the 
arms and forearms, but the face, lower thighs and legs are seldom affected 

Tw'o types of generalised eruption arc seen, the more usual macular and plaque 
form and the follicular papular form, in which, however, a few plaques are alwaj’s 
present as well The plaques start as pink macules which extend to become oval 
‘ medallions ” which, on ^e trunk, he parallel to the nbs, they vary m size from 
0 5 cm. to 2 cm. or more Scaling is not apparent at first but, after a week or 10 daj's, 
the lesions become fawn coloured and scaling begins from their centres, causing a 
centnpetal arrangement of the free border of the scaling In the early stage, when 
this feature is not apparent, it can be demonstrated by scraping a lesion so as to deta^ 
the looser scales There are no mucosal changes and the lymph nodes are not enlarged. 

The follicular papular vancty is more mffiailtno recognise, but the manner of 
onset and the distnbuUon should give nse to suspicion and the di^vcry of medallions 
makes the diagnosis clear 

Course and Prognosis —The total course is usually about 6 weeks, but it 
last only 4 weeks or coutmue for anything up to 10 weeks Pitynasis rosea is modified 
m xerodermatous and sebonhcnc subjects Its course is prolonged if, owing to a 
misdiagnosis, treatment is given with fungiades In these circumstances, it may 
become papular vesicular, eczematised and distressingly itchy 

Diagnosis is from secondary syphilis, drug eruptions, unea circinata and uu^ 
five dermautis In secondary syp^is, the examination of the genitalia, mucous 
surfaces and lymph nodes reveals other evidence of that disease Pitynasis rosea like 
drug eruptions are usually m some way atyptcaL Tinea circmata is usually more 
acute with vesiculation as well as marginal peeling , the lesions are circular rather 
than oval , they are few m number and may appear on the face , the s^p, too, msf 
be affected with scaling and short broken hairs iNIicroscopy reveals mycelia and 
spores Infective dennautia is recognised by its grey greasy scales and sweat ares 
distnbuUon 

Treatment — Reassurance explanation and calamine loUon are usually ail that 
are required The pauent need not be isolated. Warm but not hot baths may be 
taken If any doubt exists, the Wassennann reacuon should be tested. Over treat 
ment must be avoided To hasten peeling, general ultra violet irradution is some 
tunes given and the course may be shorten^ by about a week in this way, but there 
IS rarely any justification for this procedure 


PITYRIASIS RUBRA PILARIS 

This IS a rare chrome skin disorder characterised by red folhcular papules with 
homy spines, keratodenna of the palms and soles and psonasis-Lke plaques of a 
bngnt pmk colour 

Etiology and Pathology —The cause is unknown- A defect of vitamin A 
metabolism is suspected It may be a Whcular variant of psoriasis 

Histologically there is follicular keratosis and plugging with an infiltrate around. 
The psonasis-Uke plaques show parakeratosis and a nonspecific infiltrate 

Clmical Picture —There arc widespread groups of pmk or red folhcular papules, 
with keratouc tips, on the body and limbs The hauy backs of the proximal pha^gc* 
show follicular keratoses There is marked thickenmg and dirty (hs^lourauon with 
fissunng, of the horn on the palms and soles, and the nails become deform^ and 
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bnttle The plaques are pink or red scaly areas, having a resemblance to psoriasis, 
on the one hand, and liclien simplex, on the other, but they differ from botli these 
conditions m that central circles or polycycbc areas of normal skin arc present 
Ectropion may occur The mucous membranes are not affected There is no obvious 
constitutional disturbance 

Course and Prognosis — ^The malady comes on msidiously and continues m- 
defimtely m spite of treatment A spontaneous remission may occur after several 
months 

Treatment — ^There is no evidence that the administration of vitamin A shortens 
the duration (Estrogens may seem to bring about a remission but their evaluation 
IS difficult Treatment is symptomatic, wiffi applications of salicylic acid omtment 
or a mixture of this wth an equal part of glycerm of starch 

DYSKERATOSIS FOLLICULARIS 

Dyskeratosis foUiculans, or Daner*s disease, is a rare condition due to an inherited 
abnormahty of horn formation 

Etiology and Pathology — ^Thc cause is unknown but an abnormality of 
vitamm A metabohsm is suspected 

The highly characteristic histology consists of hyperkeratosis and papillomatosis, 
with keratotic pluggmg and dj-skeratotic ** corps ronds ” and ‘ grains ' in the upper 
epidemus, mth lacun® at the epidermo-derm® junction, which results m the forma 
tion of vegetations 

Clinical Picture —Early m life, the child is noted to have dirty grey keratotic 
plugs on the skin The flexures and the hair bearing areas are affected most Second- 
ary infection may lead to moist tvarty nodulation and an offensi\e odour The 
finger tips show pinhead and smaller depressions on the epidermal ndges They 
are peculiar to this malady 

Course and Prognosis — ^The course js prolonged but the malady does not 
disturb the general health except from the effects of secondary infection. Some 
degree of mental retardation is not uncommon 

Diagnosis is from acanthosis mgncans, m which there are velvety, pigmented 
folds and wartiness, and from pemphigus vegetans and dermatitis vegetans (3 w ) 
Treatment is symptomatic Ten per cenU sahcyhc acid omtment is a useful 
apphcation Vitamm A is meffective 

LICHENOID DERMATOSES 

These eruptions are of widely differing etiology and pathology but they liave 
m common some degree of similarity m their phjsicm signs 

LICHLN SIMPLEX CHRONICUS 

This IS a common condition m which oval areas of pinkish brown, thickened stm 
develop at sites of repeated friction (see Sensory Disorders) 

LICHEN PLANUS 

This IS a disorder of uncertain duration in which itchy flat topped, shiny, violaceous 
papules appear on vanous parts of the body 

Etiology and Pathology — ^Thc cause is unknown It is suspected to be of 
virus ongm and set off by vaned noxae, mcluding drugs, physical agents, nutntional 
deflaencics and emotional stresses 

Histologically the picture is charactcrwtic , but it is modified by the amount of 
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atrophy or hypertrophy present and by the extent of involvement of hair follides. 
Hence, terms such as lichen planus atropbicus, lichen planus hypertrophicus nichcn 
planus verrucosus) and lichen plano-pilaris pichen planus lollicularisl. Lichen 
splnulosus et folliculitis decalvans of Gr^am-Little is a variety of lichen plano-pdaris 
affecting the scalp. _ • , u f 

There is hyperkeratosis, thickening of the stratum granulosum, either atropny ot 
the stratum mucosum or an irregular acanthosis and, depending on the intensity of 
the dermal infiltrate, a variable degree of liquefactive degeneration of the strawm 
germinativum, which in extreme cases may result in histological or even clinicm 
e^ddence of bulla formation (lichen planus buUosus). The rctc ndges may be of 
“ saw tooth ’* type or, in atrophic areas, absent ; in hypertrophic cases there is 
papillomatosis. In upper aermis, immediately subjacent to the epidermis, is a 
heavy infiltrate almost entirely composed of lymphocytes with a few histiocytes. 

In lichen plano-pUaris the same histological features are observed at and around 
the hnr follicles. 

Clinical Picture. — Lichen planus most characteristically affects the buccal 
mucosae, the fronts of the wrists, the lumbosacral region, the external genitalia, the 
medial aspects of the thighs, the shins, calves and ankles : it may appear on the 
palms or soles and anywhere on the body, though rarely, if ever, on the face. Scratdi- 
mg sometimes causes linear lesions (Koebnec’s phenomenon) or exposure to sunlight 
may localise the rash. Involvement of the semp with lichen plano-ptlaris may end 
in me picture of pscudopelade and rarely die nail matrices are affected and the 
nails dystrophic and deformed as a result. 

The elementary lesion of lichen planus as seen on the skin is a violaceous, poly- 
gonal, flat-topped, shiny papule. Sometimes the papules are only a shade darker 
than the surrounding sldn. Often Wickham’s stnm and spots can be seen upon 
them— grey streaks and spots of pseudo-scallng, thought to be colour changes caused 
by the cUckened stratum granulosum. mdividual papules often enlarge or run 
together to form extensive plaques. 

Central healing, often somewhat atrophic^ b common, resulting in lichen planus 
annulare. On the penb thb b most characteristic and the lesions here are often 
non-itchy. Resolution of lichen planus b nearly always accompanied by a great deal 
of pigmentation. It b not imusual for all the lesions to clear except those on the legs 
which may, on the contrary, become vemicose and persbt indefirutely. 

Lichen plano-pdaris presents as shiny folhcular papules with a violaceous rim, 
the papides often being grouped. The process ends m atrophic scarring, at first 
violaceous, bter white and m patchy baldness. 

Lichen planus of the mouth gives rise to white, shghtly raised polygonal spots 
and white streaks and dehcate feathery patterns. Ulceration or redness are unusual 
and the lerions arc either symptomless or give nse to a sensation of slight roughness. 

Lichen planus of the nails is very rare. Involvement of the pail matrices may 
cause grey, rough, dystrophic nads. 

Course andPrognosb. — Lichen planus b extremely variable and unpredictable 
m its course, no doubt depending on the possibilities of controUing the causid factors. 
The subacute form may, in fact, persist for months, new lesions appearing while 
others become inactive and are concerted into pigmented marnlar remnants. The 
chrome form may persist mdefimt^ or clear at some sites but not at others. The 
legs are particularly likely to be aSected by chronic and often hypertrophic heben 
planus. Even after complete disappearance of all lesions, fresh outbre^ may occur 
some months or years later. 

The development of cardnoma on heben planus in the mouth has been described 
in a very few cases : l^ions on the vulva, because of the irritation they cause, may 
result in leucoplakic changes and carcinoma. 

Oiagnosb is from psonasb, parapsoriasis guttata, syphilis, warts, lichen simplex, 
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lichen nitidns, lichen sclerosus et atrophicus and lichen amyloidosis (?.».)• 
diagnosis depends on a careful considerauon of the elementary lesions, their “ waxy 
glance ”, their distribution, and the presence of orogenital lesions. Lichen planus 
may be non-itchy and in the early stage of evolution the lesions may be atypical. 
Hence it is sometimes necessary to reinspect a patient after a week’s interval, with a 
view to coming to a firm diagnosis. It may also be necessary to perform biopsy, a 
very useful procedure because of the highly diaracteristic histology in lichen planus. 

Treatment. — There is no specific treatment for lichen planus and each patient 
must be dealt with according to the relative significance of emotional, drug, physical 
or other factors that become evident when taking the history. 

Sedation xs usually necessary, either by an evening dose of a barbiturate such as 
butobarbitone gr. 3, or with gr. ^ doses of phenobarbitone two or three times a day 
in addition. 

The withdrawal of any drugs the patient may have been taking is advisable if 
they are suspected as causal, for example, gold or mepacrine. Appropriate detoxicating 
remedies such as dimercaprol should be given when indicated, and more specific 
supporting ” treatments such as crude fiver injections and vitamin supplements 
are justifiable. 

Bed rest is a valuable prescription for subacute, widespread lichen planus, or 
when the history suggests that fatigue may be an important factor. Such adjust- 
ments to the patient’s mode of living that may seem necessary play^ an important 
part in treatment and unless these psycho-physical factors are dealt with the malady 
may prove intractable. 

Certain drugs have a reputation for relieving resistant lichen planus. They 
include mercury and potassium iodide mixture, intramuscular injections of bismutlx 
(0*2 g. In 1 ml.}, or of mercury salicylic arsooate (0*06 g. in 2 ml.) or a short course 
of Fowler’s solution. A short course of corticotrophin may bring about a remission. 

Fractional X«ray exposures (75 r up to four weekly treatments) to confluent 
patches, or fortnightly applications of thorium-X (1,500 e.s.u. per inl.) often help 
to tilt the balance m the patient’s favour. 

Other local applications are not of great value. Phenol I per cent, in zinc cream 
or calamine lotion may be used as an antipruritic. 

LICHEN NITIDUS 

This is a rare eruption of uncertain xtiology, consisting of lichenoid papules in 
which there are focal areas of tubercuioid histology enclosed as it were between claws 
of epithelium. The overlying epidermis is atrophia The collagen and elastin are 
degenerate. A tuberculous cause has not been established and the windition may 
in fact be a variant of lichen planus. 

Cli n ical Picture. — Non-itchy, skin-coloured or pink, shiny, flat-topped papules 
occur in close-set groups, particularly on the penb, the flexor surfaces of the forearms 
or on the abdomen. 

Course and Prognosis. — ^The lerions persbt indefinitely but may finally fade 
away without residual pigmentation. 

Diagnosis is made from lichen planus by the absence of itching and pigmentation 
and the characteristic histology. 

Treatment is ineffective. Success has been claimed for iodine taken by mouth 
in the form of Lugol's solution. The patient should be examined for any possible 
tuberculous focus. 

LICHEN SCLEROSUS ET ATROPHICUS 

A condition of lichenoid papules, ending in atrophy and sclerosis, affecting both 
sexes; commoner after 30 years of age; rare in d^dren. 
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Etiology and Pathology.— The aUology 13 unknown 

The histopathology is characteristic and includes hyperkeratosis and acneifonn 
follicular keratouc plugging, atrophy of the stratum mucosum cedema of the upper 
denms with homogenisation of the collagen and an inflammatory infiltrate in the 
deeper parts of the dermis, without obliterative vascular changes as seen in sdero 
derma 

Clmical Picture — ^The malady presents with genital and extragcmtal lesions 
In both sexes the latter consist of roughly circular pinkish grey atrophic parchment- 
like patdies with a few comedones At flexural sites there may also be white lichenoid 
papules and scleroderma like plaques without comedones 

In the male the genital lesions may be similar to those already described if they 
are on the shaft of the penis There may be a fibrous constriction of the prepuce 
causing phimosis On the inner surface of the prepuce, at the coronal sulcus, and 
on the corona and glans, there is a vanable degree of atrophy and sclerosis Atrophy 
may be confined to the penile meatus and this may later cause some urethral stenosis , 
or the whole surface oAhe plans may be irregularly thickened, dry, white and hard, 
a condition known as balanitis xerotica obhtcrans In the female the atrophic and 
sclerotic changes may affect the labia mmora or majora and the adjoining skin of the 
penneum and penanal region Itching is vanable but may be intense The severest 
cases may have bullous lesions owing to interference with lymph drainage 

Course and Prognosis — Lichen sderosus et atrophicus continues indefinitely 
but may undergo considerable spontaneous improvement There are no serious 
comphcations on the extragemtal skin but on the penis urethral stenosis may occur 
and on the vulva intense itching and scratching may lead to leucoplakie and carcino' 
matous chaitees 

DiasnosU is from the localised form of scleroderma (morphcca), macular atrophy* 
leucoplakia and atrophic vagmitis with kraurosis 

Morphcca presents as an oval, firm, white or pink, shiny plaque with a lilac halo 
Atrophy is not marked except sometimes in the later stages There are no comedones 
The histology is different from that of lichen sderosus et atrophicus In maculaf 
atrophy there are soft bulgmgs, giving a bemia like feeling on pressure Leucoplaba 
only affects mucous surfaces Lichen sderosus et atrophicus of the vulva may be 
complicated by leucoplakia Atrophic vaginitis presents as shrinkage of the la^nal 
orifice (kraurosis vulvs) with patchy pigmentation depigmentation, atrophy and 
telangiectasia of the mucosa of the vulva The labu minora arc often atrophic or 
absent. 

Treatment. — There is no specific treatment It has been claimed that vitamin E 
by mouth is of value The ointment of wool alcohols or hydrous omtment make 
useful local applications Mcatal stenosis may need suitable attention If leucoplakia 
or carcinoma supervene on the vulva, excision is called for, but pxnsion of the- penneal 
and penanal skin is unnecessary because caremoma does not develop on extragemtal 
lesions of lichen sderosus 

LICHEN STRIATUS 

This 13 a rare malady occumng usually in children A band of lichenoid papules 
erupts usually m the long axis of a limb and after a few weeks or months involutes 
spontaneously Itching is slight or absent 
The histology is that of chronic dermatitis 
Diagnosis is from lichen planus luicans 
Treatment is symptomatic and supportive 

LICHEN SPINULOSUS (KERATOSIS FOLLICULARIS) 

This u a condiUon of widespread or grouped homy, follicular papules The wide- 
spread form mvolves m particular the extensor surfaces of the hmhs and tnmk 
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(phrynoderma). The cause is believed to be a deficiency of vitamins A and C and 
the malady is mostly seen in children. 

A somewhat similar picture may occur in the follicular variety of xeroderma 
(keratosis suprafolliculari^. 

An eruption of oval areas of lichen splnulosus on the trunk and limbs may occur 
with fungous infections of the feet (lichen trichophytide). 

Pathology. — In xeroderma the stratum granulosum is deficient. In avitaminosis 
A and C there may be perifollicular hsmorrhages. 

Diagnosis is from lichen plano*piIaris in which the papules have violaceous 
rims and on the scalp cause a variety of folliculitis decalvans. 

Treatment. — Depending on the cause, treatment consists of vitamin supple- 
ments, elimination of a fungous infection or attention to xeroderma or lichen planus. 
Sahcyiic acid ointment may be applied. 

LICHEN SCROFULOSORUM 

This is an eruption of skin-coloured or pink, lichenoid papules, usually occurring 
on the trunk in childhood. There is often also tuberculosis of lymph nodes, bones 
or joints, etc., a strongly positive Mantoux reaction and a tuberculoid histology (see 
Tuberculides). 

LICHEN AMYLOIDOSIS 

This is a localised cutaneous form of amyloidosis presenting os itchy, elevated, 
nodular plaques on the shins, resembling hypertrophic lichen planus. The diagnosis 
is confirmed by staining for amyloid (see Amyloidosis). 

LICHEN URTICATUS 

This is a papular urticaria of childhood. The lesions resemble varicella more 
than lichen (see Urticaria). 

PITYRIASIS LICHENOIDES CHRONICA 

PITYRIASIS LICHENOIDES ET VARIOLIFORMIS ACUTA 
(See Panipsoriasis) 

PARAPSORIASIS LICHENOIDES 

(See Parapsoriasis) 

LICHENOID ERUPTION OF AXILLA (FOX FORDYCE DISEASE) 

This malady occurs mostly in ■women os pink or brown dome-shaped, grouped 
papules in the axilla;, also sometimes at other apocrine sites, the areola of the nipples, 
the umbilicus, pubic region and the perineum. Itching is severe. 

Etiology and Pathology. — ^The cause is unknou-n. 

There is follicular hyperkeratosis and plugging, acanthosis and a chronic inflam- 
matory infiltrate around the apocrine glan^. 

Treatment consists of (estrogens by mouth and salicylic acid 2 per cent, in 
hydrous ointment locally. Fractional X-ray exposures 100 to ISO r weekly up to a 
total of 600 r may prove helpful. 


ACNEIFORM DERMATOSES 

These are eruptions in which acuminate papules provide the most characteristic 
feature. 

41 
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ACNE VULGARIS 

A papular condition due to hyperkeratotic pluggmg of the piloscbaceous follicles 
combined with hyperplasia of the sebaceous gl^ds 

Etiology and Pathology. — Acne is brought about by an imbalance between 
androgenic and a&uogemc '^rmones In the male, an excess of testosterone is 
responsible, m the female, an excess of progesterone is bche\ed to be the cause. 
In either case there is a resultant sebaceous hyperplasia and a diffuse hyperkeratosis 
which, at the pilosebaceous orifices, particularly at the openings of glabrous haus, 
causes obstruction to the flow of sebum. A blackhead (comedo) is an hyperkeratotic 
follicular plug This follicular obstrucuon leads to inflammatory changes (papular 
acne), the keraUn and sebum having a foragn body cfTcct. This i n fl amm ation 
end m resolution or m suppuration (pustular acne) in either case the end result is 
some degree of fibrosis The pus is usually stenle and, if the suppuration is deep 
It may form cystic swcllmga in the hypoderm (acne conglobata) Burrowing tracks 
may rorm, hned with epidermis, and there may' be small epidermal bridges and tunnels 
with several openmgs 

Severe acne tends to end m keloid formation, particularly at the nucha, over 
the sternum and, with smaller lesions, on the face and neck (acne keloid) 

In addition to the cystic swellings already mentioned, epidermal t^sts of pinhead 
sue may be mterspersed amongst the acne lesions (“ white ” acne) 

There is no evidence that me acne bacillus is uie cause of acne This organism 
IS, like the pityrosporon of Malassea and the Siaphybcouui topropJiyiteut, a second^ 
mvader of the truly seborrhcsic skin Some comedones contain an acarus, the demodex 
folUcubrunL. Most acne lesions are stenle but sometimes there is a heavy secondary 
infection with staphyloooca (acne ^’cosis), m these circumstances the pustules are 
notably more superticial and contain liquid pus as opposed to the cheesy contents 
of many acne pustules 

Climcal Picture -—Slight degrees of acne at puberty are so common as to be 
regarded as physiological It usually begins at about 12 to 14 years of age and dimin'* 
isnes m seventy at lb to 20 In girls it often coincides with the mcnarchc Occasion- 
ally acne persists into adult Ufc and may even last throughout life As a rule, males 
arc more severely affected than females 

Acne affects the face and neck, the upper trunk and, to a lesser degree, the lumbar 
region, buttocks and limbs 

A comedo (blackhead) (acne punctata) is a black or dirty grey, pinh^d sized, 
hard speck at a pilosebaceous onnee. In an uncompheated comedo there is no red 
ness or swelling but when this occurs an acne papule results, firm and 

comedo topped , hquefactive changes lead to a deep seated pustule This may resorb 
or break spontaneously or be broken by the patient’s mampulations, and a funnel- 
hke, depressed scar results Lesions of acne conglobata are obtuse, dome shaped, 
bluish grey nodules It is not unusual to sec comedones, papules, pustules, small 
epidermal cysts, cystic swellings and scars, often keloidal, m the same pauent. 

The complexion m acne is greasy and muddy, the thickened epidermis dinumsfa 
mg transmission of colour from blood flowing m the superficial vessels of the dermis. 
Visibly enlarged patulous foUiclcs are present and excessive sebum formauon may be 
visible cspeoally at the ala nasi. There nay be an mcrcase of dandruff but this is 
by no means the rule. The acne patient of other sex is usually somewhat hirsute 
and in females the pubic hair often has a mascuhne distnbution. There may also 
be hypendrosis 

Course and Prognosis — Acne vulgam usually clears up or improves consider 
ably after the teens If it does not, some cause can usually be foimd (see below) 
A varuble amount of scarnng is inevitable, except m the milder forms 
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Dtagaosls is from sycosis, acneifonn tuberculides, sypliilides, drug eruptions 
and rosacea. . . 

In sycosis, involvement is of coarse hair-beanng areas, whereas acnc involves 
areas of glabrous sldn and the borderline between coarse hair-bearing areas and 
glabrous skin. The two conditions may coexist. 

Acne agminata presents as grouped translucent papules, particularly on the eye- 
lids, nose and penis. 

Acneifonn syphilides are papulo-pustular but without comedones ; but syphilis 
may also aggravate a pre-exisung acne vulgaris. 

Halogens, too, particularly iodides, may cause acneiform eruptions without come- 
dones, or aggravate pre-existing acne vulgaris. Hal<^en acne is usually more exuber- 
ant than acne vulgaris. Occupational acne often affects the forearms and thighs as 
much as the face. 

Rosacea usually occurs in an older age group tlian acne vulgaris but occasionally 
starts in the teens. The lesions involve an oval area of the centre of tlie fat». They 
are erythemato-papular and pustular but there are no comedones, though scars of 
previous acne may remain. There b marked vasolability and the face is bright red, 
not the muddy colour of acne vulgaris. 

Treatment depends on control of the primary cause and of the aggravating 
factors. The primary cause is a relative excess of androgens in relation to ^trogens. 
The aggravating factors are numerous. They include a familial predbposition, 
dietetic errors, certain drugs, contact irritants, imperfect hygiene and insufficient 
weathering and emotional tension related in particular to confficts with parental 
authority and difficulty In psychosexual adjustment to adult life, the acne sufferer 
oilen being somewhat retarded in lids respect while inteilectuahy adequate and 
physically mature. 

Treatment aims at Mnecting the endocrine Imbalance so as to diminish sebaceous 
over-activity ; and attaining and retaining patency of the pilosebaceous follicles. 

It b inadvUable to use optrogens in the male ; in the dosage necessary to give 
a good result the emasculating effects that also result are undesirable. Emotional 
changes and gynscomastia may result. In females cestrogens may justifiably be 
given if there is oligoraenorrhcEa, irregular menstruation, male type hirsutbm or 
marked aggravation of the acne before the menses, but it b inadvisable to use them 
even in these circumstances for the first few years after the menarche ; it is better 
to allow time for menstruation to acquire a regular rhythm. 

When prescribing cestrogens for acne, the patient should be asked to estimate 
the expected first day of the next menstrual period and to begin the treatment 10 ^ys 
before this date and continue imtil menstruation begins. In thb way there is no 
interference with ovulation. If menstruation b markedly irregular, it is not possible 
to adopt thb procedure and the patient is instructed to start treatment a fortnight 
after the last day of ffie previous menstrual flow and continue for a fortnight or until 
the next period begins, whichever b the shorter. This treatment is continued for 
3 to 6 months. 

The diet should be high in protein and vitamin content. Excess of fats and 
carbohydrates must be avoided. In particular, chocolate, cocoa, cream pastries and 
cheeses are liable to aggravate acnc. 

Bromides and iodides have in the past been responsible for mucli aggravation 
of acne but they are in less common use to-day. O^er drugs, for exam|de aspirin, 
occasionally aggravate acne. 

The skm should be washed at least twice a day with a good toilet soap. Medicated 
soaps arc best avoided. If cosmetics are used they should be of the lotion type, not 
creams. The patient should be dboiuraged from experimentmg with local applica- 
tions. Irritant or sensitising substances incorporated in a base capable of mixing 
well vvitli fat and water may cause a severe chemical foUiculiUs. Similarly, exposure 
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to bnne, pjtch, tar, organic chlonne compounds, parafRn or petroleum oiU (cutung 
oils, greases, waxes) may cause or aggravate acne 

^Voolten underclothing should not be worn next to the skin. 

The acne patient should be encouraged to take outdoor exercise in all withers 
The ane exfohaUon that follows sun-bathing is bencacial, as is the Bush that follows 
exposure to wmd and ram. 

Infected acne may be improved with appropriate topical antibiotics and by staphy- 
lococcal toxoid injections _ 

In those cases of acne m which emotional factors are relevant the control is dim- 
cult and psychiatric assistance is somclunea necessary. The acne patient should be 
encouraged to mix with other young people and to have wide social activities 

Local treatment — This mainly aims at bringing about a fine pcchng of the skim 
For this purpose a weekly second-degree exposure to ultra-violet irradiation (enough 
to cause a branny peeling) is most helpful. The carbon arc lamp is most emcacious 
but, if not availab^ good results can usually be obtained with the mercury vapour 
lamp Before giving either of these treatments to acne involving the trunk, it^ 
advisable to make a radiographic examination of the chest m order to exclude the 
presence of an asymptomatic focus of tuberculosis which might be activated by this 
treatment. For more severe acne mduratum, a third-degree exposure (to cause coarse 
peelmg) may be necessary. 

Medicaments for local application in acne should either be lotions or pastes. 
Creams and ointments are likely to prove harmful Zme sulphate lotion, compound 
sulphur lotion and calamine lotion with 2 per cent, of sulphur are all uscml. A 
fiesh-tmted paste w lU serve the double purpose of treatment and camoufiage Resorcin 
and sulphur paste (unted) is of reasonable cosmetic quality 

The liberal use of soap and water and the avoidimce of cream cosmetics should 
go hand in hand writh the above treatment. Many pauents with acne vulgans manipu- 
late the lesions by squeezing, m the hope t^t contents will be expressed and resoltx- 
Uon hastened. Fhis undesirable habit is the cause of much funnel-like scamng of 
the follicular onfices Manipulation should be limited to bnsk fncuon with a face 
fiannel or a soft nail brush 

Carbon dioxide snow applications (1 to 3 seconds) to larger nodules are useful 
by bringing about a coarse peebng 

Cysuc swellings need puncture before giving this treatment. 

X-rays can be used w ith a view to bringing about some mv olution of the sebaceous 
glands in severe and resistant acne, particubrly if it is localised. An exposure of 
100 to 150 r repeated weekly up to a total of 600 r is a reasonable dosage. Any cystic 
swelling should be punctured before Uus treatment is given. On no account should 
more than two of such courses be given (total 1200 r) because above this level post- 
irradiation atrophic changes are hkefy to occur. 

ACNE EXCORIEE DES JEUNES FILLES 
In this condition excoriations dominate the picture. Comedones are usually but 
not always present and numerous excoriated papules and scars, parucularly at the 
forehead, temples, cheeks and chin. 

Acne exconee indicates the presence of an emotional conflict and for psycho- 
logical invcsugauon and treatment. Local treatment is ineffective unless the urge to 
pick the spots has been removed The best application is a flesh-tinted paste, for 
example, titanium dioxide paste 

ACNE IN INFANCY 
This is rare, but may occur in the following ways : 

(1) Newborn babies often have numerous small papulo-pustules on the face for 
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the first few days after birth It has been suggested tliat these are due to androgenic 
hormonal influences (progesterone) from the mother 

(2) The use of camphorated oil, oUve oil or tallow as an embrocation may cause 
an acneiform eruption on the face or cliest (grouped comedones) 

(3) Excessive and occlusive wrapping up of the child’s body may, by mcreasmg 
sweating on the face, cause some mflamcd foUicular papules 

(4) Occasionally cod Uver oil given by mouth causes acneiform papules 

(5) Umlateral naevi consisting of grouped comedones occur 

(6) Adrenocortical neoplasms are accompanied by acne as is the admmistration 
of corticotrophm or cortisone 

ROSACEA (ACNE ROSACEA) (see p 1207) 

ACNE NECROTICA (ACNE VARIOLIFORMIS) 

This IS a relatively rare inflammatory condition of the follicles with discrete 
papulo pustulation on the forehead, scalp and temples, gomg on to necrosis and 
scarring 

Etiology and Pathology, — ^The condition is a folliculitis due to coagulase- 
positive staphylococci Histological changes of acne vulgaris are present with the 
addition of mdema and an inflammatory infiltrate leadmg to superficial follicular 
necrosis 

Cluucal Picture — The patients are usually middle aged men but women may 
also be affected Near the hair margin across the forehead, at the temples and on 
the neck are discrete, brownish papules, pustules and scabs, with depressed scars 
It may also appear on the face, limbs and trunk There may be much itchii^ and 
picking of the lesions, which are present m all stages at the same time Ai^cted 
indmduals usually show evidence of the ** seborrhceic ' state 

Course and Prognosis — ^The condiuon tends to persist mdefimtely and to 
relapse after treatment is stopped 

Diagnosis is from seborrhtstc folhculiUs, acne vulgans syphilis and variola 
The duration, distribution itching and polymorphic lesions suggest the correct diag- 
nosis Seborrhceic folliculitis leaves little or no scairmg 

Treatment, which is usually effective, consists of the application of the appro 
pnate antibiotic, depcndmg on sensitivity tests The associated seborrhosic state 
must receive attention Other remedies sometimes used include zme and copper 
lotion, potassium sulphate lotion, Vioform cream or Qiunolor omtraent 

ACNE URTICATA 

This IS an eruption of small wheals on the scalp, face or elsewhere Exconations 
often result (see Urticaria) 

ACNE SCROFULOSORUM (see Cutaaeous Tuberculosis) 

ACNE AGMINATA (ACNITIS , LUPOID PAPULAR TUBERCULIDE) 
Ciimcal Picture — This is a papular eiuption affectmg the forehead, eyelids, 
nose and cheeks and sometimes the penis The papules are yellow and translucent, 
giving a lupoid apple jelly appearance on diascopy The lesions are all at the same 
stage of development. Necrosis subsequently occurs, and when the scabs separate 
depressed scars arc left 

Etiology and Pathology — ^The condition has been thought to be a tuberculide 
but tlie Mantoux reaction may show normergy or hypoergy to tuberculin and it has 
been suggested that the condition is a \mde 
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to brine, pitch, tar, organic chlorine compounds, paraffin or petroleum oils (cutting 
oils, greases, waxes) may cause or aggravate acne. 

Woollen underclothing should not be worn next to the sldn. 

The acne patient should be encouraged to take outdoor exercise in all « others. 
The fine exfoliation that follows sun-bauung is beneficial, as is the flush that follows 
exposure to wind and rain. ^ ^ ... , 

Infected acne naay be improved with appropriate topical antibiotics and by staphy- 
lococcal toxoid injections. . _ 

In those cas^ of acne in which emotional factors arc relevant the wntrol ^ 
cult and psychiatric assistance is sometimes necessary. The acne patient should be 
encouraged to mix with other young people and to have wide social activities. 

Local treatment . — ^This mainly aims at bringing about a fine peeling of the skin. 
For this purpose a weekly second-degree exposure to ultra-violet irradiation fenougn 
to cause a branny peeling) is most helpful. TTic carbon arc lamp is most efficadous 
but, if not available, good results can usually be obtained with the mercury vapoitf 
lamp. Before giving either of these treatments to acne involving the trunk, it is 
advisable to mie a radiographic examination of the chest in order to exclude me 
presence of an asymptomatic focus of tuberculosis which might be activated by this 
treatment. For more severe acne induratum, a third-degree exposure (to cause coarse 
peeling) may be necessary. 

Ivledicaments for lo<^ application in acne should either be lotions or paste^ 
Creams and ointments are likely to prove harmful. Zinc sulphate lotion, compound 
sulphur lotion and calamine lotion with 2 per cent, of sulphur are all useful, n 
flesh-tinted paste will serve the double purpose of treatment and camouflage. Resorcin 
and sulphur paste (tinted) is of reasonable cosmetic quality. 

The hbe^ use of soap and water and the avotdwce of cream cosmetics should 
go hand in hand with the above treatment. Many patients with acne vulgaris roanipu* 
fate the lesions by squeezing, in ^e hope t^t contents will be expressed and r^lu- 
tioQ hastened. This undesirable habit is the cause of much funnel-like scarring of 
the follicular orifices. Manipulation should be limited to brisk friction with a lace 
flannel or a soft nail brush. 

Carbon dioxide snow applications (1 to 3 seconds) to larger nodules are useful 
by bringing about a coarse peeling. 

Cystic swellings need puncture before giving this treatment. 

X-rays can be used w ilh a view to bringuig about some involution of the sebaceous 
glands ia severe and resistant acne, particularly if it is localised. An exposure of 
100 to 150 r repeated weekly up to a total of 600 r is a reasonable dosage. Any cystic 
swellings should be punctured before this treatment is given. On no account should 
more than two of such courses be given (total 1200 r) because above level post- 
irradiation atrophic changes are likely to occur. 

ACNE EXCORIfiE DES JEUNES FILLES 
In this condition excoriations domirute the picture. Comedones are usually but 
not always present and numerous excoriated papules and scars, particularly at the 
forehead, temples, cheeks and chin. 

Acne excoriee indicates the presence of an emotional conflict and rnlU for psycho- 
logical investigation and treatment. lyoc^ treatment is ineffective unless the urge to 
pick the spots has been removed. The best application is a flesh-tinted paste, for 
example, titanium dioxide paste. 

ACNE IN INFANCY 
This is rare, but may occur in the following ways : 

(1) Newborn babies often have numerous small papulo-pustules on the face for 
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the first few days after birth. It has been suggested that these are due to androgenic 
hormonal influences (progesterone) from the mother. 

(2) The use of camphorated oil, olive oil or tallow as an embrocation may cause 
an acneiform eruption on the face or chest (grouped comedones). 

(3) Excessive and occlusive wrapping up of the child’s body may, by increasing 
sweating on the face, cause some inflamed follicular papules. 

(4) Occasionally cod liver oil given by mouth causes acneiform papules. 

(5) Unilateral n®vi consisting of grouped comedones occur. ^ 

(6) Adrenocortical neoplasms are accompanied by acne as is the administration 
of corticotrophin or cortisone. 

ROSACEA (ACNE ROSACEA) (see p. 1207) 

ACNE NECROTICA (ACNE VARIOLIFORMIS) 

This is a relatively rare inflammatory condition of the follicles with discrete 
papulo-pustulation on the forehead, scalp and temples, going on to necrosis and 
scarring. 

Etiology and Pathology.^The condition is a folliculitis due to coagulase* 
positive staphylococci. Histological changes of acne vulgaris are present with the 
addition of cedema and an inflammatory infiltrate leading to superficial follicular 
necrosis. 

Clinical Picture. — ^The patients are usuaUy middle-aged men but women may 
also be affected. Near the hair margin across the forehead, at the temples and on 
the neck are discrete, brownish papules, pustules and scabs, with depressed scars. 
It may also appear on the face, limbs and trunk. There may be much itchii^ and 
picking of the lesions, which are present in all stages at the same time. Af^cted 
mdiviauals usually show evidence of the “ seborrhceic ” state. 

Course and Prognosis. — The condition tends to persist indefinitely and to 
relapse after treatment is stopped. 

Diagnosis is from seborrhceic folliculitis, acne vulgaris, syphilis and variola. 
The duration, distribution, itching and polymorphic lesions suggest the correct diag- 
nosis. Seborrhceic folliculitis leaves little or no scarring. 

Treatment, which is usually effective, consists of the application of the appro- 
priate antibiotic, depending on sensitivity tests. The associated seborrhceic state 
must receive attention. Other remedies sometimes used include zinc and copper 
lotion, potassium sulphate lotion, Vioforra cream or Quinolor ointment. 

ACNE URTICATA 

This is an eruption of small wheals on the scalp, face or elsewhere. Excoriations 
often result (see Urticaria). 

ACNE SCROFULOSORUM (see Cutaaeous Tuberculosis) 

ACNE AGMINATA (ACNITISj LUPOID PAPULAR TUBERCULIDE) 
Clinical Picture. — This is a papular eruption affecting tlie forehead, eyeh’ds, 
nose and cheeks and sometimes the penis. The papules are yellow and translucent, 
giving a lupoid apple-jelly appearance on diascopy. The lesions are all at the same 
stage of development. Necrosis subsequently occurs, and when the scabs separate 
depressed scars arc left. 

jEtiology and Pathology. — The condition has been thought to be a tuberculide 
but the Mantoux reaction may show normergy or hjpoergy to tuberculin and it has 
been suggested tliat tlic condiuon is a viride. 
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Histologically there is a tuberculoid pattern with central caseation and a sur- 
rounding inflammatory infiltrate. 

Course and Prognosis. — ^The lesions are resistant to treatment by antituber- 
culous drugs but tend to undergo spontaneous resolution after several months, leaving 
scars 

Trnatoaent js supportive and nonspeafle. 


CHRONIC BULLOUS ERUPTIONS 

The chrome bullous eruptions are a group of reactions of unknown cause, the 
recognition of which is nevertheless most important because of their differmg prog- 
noses and treatments In their differentiation reliance has to be placed on the history 
and physical signs, and in particular on the presence or absence of Nikolsky’s sign 
The Tzanck test also is a simple and useful magnostic procedure 

Nikolsky’s sign can be demonstrated in two ways If there is an intact bulla an 
attempt is made to push this along in the sUn with one thumb, while anchonng the 
adjacent skin with the other hand Nikolsky*s sign is positive if the bulla can be 
moved along m the skin The other method is to apply tangential stress to the appar- 
ently normal skin The skm over the collarbone or tibia is anchored with the leu 
thumb and forcible lateral pressure is applied with the nght thumb The sliding on 
of the superfiaal layers indicates a posiuve Nikolsky’s sign The sign is positive in 
pemphigus vulgans, pemphigus vegetans, pemphigus foliaceus, pemphigus erythema 
todes, pemphigoid, beiugn familul pemphigus and epidermolysis bullosa It is nega- 
tive in dermatitis herpetiformis ana m erythema multiforme 

The Tzanck test is performed by removing the roof and scraping the floor of a 
bulla The material thus obtamed is spread on a sbde, stained and examined under 
the microscope for acantholytic cells (epidermal cells which have lost their pnckles) 
Alternatively, lateral stress may be applied to a portion of skin and biopsy subse 
Quently performed The Tzanck test is positive ii s)it like clefts are apparent withm 
the epidermis and if within them single acantholytic cells or groups of them are seen 

DERMATITIS HERPETIFORMIS (DUHRlNG S DISEASE) 
Dermatitis herpetiformis is a disorder m which grouped, itchy vesicles and small 
bulls arise on normal or reddened skin 

Etiology and Pathology — The cause is unknown a virus cause is suspected 
It 13 most common between foe ages of 30 and 50 and is tare m early adult life and la 
childhood There is an excessive susceptibility to the bhster-producmg infl uences 
of potassium iodide bofo by its ingestion and by its topical apphcation 

Histologically foe bull® are at foe epidenno dermal juncUon , they tend to be 
oval in shape when seen in sections , they contain blood cells with many eosmophils 
but no abnormal epidermal cells There is an infiltrate of inflammatory cells around 
foe bull® The overlying epidermis shows evidence of scratching, with loss of tissue, 
a nonspecific infiltrate including some eosinophils and perhaps some patchy spongiosis, 
and irTeg;ular excesses of melanin pigmentation. 

Clinical Picture — The patient complains of an mtensely itchy eruption which, 
though often mdespread, shows a marked tendency to grouping The sites most 
commonly affected are the shoulder blades, foe elbows, foe buttocks and gemtaha, 
and the knees, but no area is immune, and the face may be mvolved The eruption 
IS polymorphic. The individual lesions are flacad or tense, millet seed sized vesicles 
arising from skm which may be apparently normal or reddened Owing to the sesere 
Itching It IS rare to see many intact vesicles and the physical signs usually consist more 
of exconated and scabbed erythematous papules, erosions, scars and patchy pig' 
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mentation. The mouth is not affected. Nikolsky’s sign is negative and the Tzanck 
test shon-s blood cells, particularly eosinophils, but no acantholytic epidermal cells. 
The administration of potassium iodide by mouth or a patch test with potassium 
iodide causes an increased vesiculation. There is usually eosinophilia. The general 
health suffers little, if at all, apart from tlie disturbing effects of the intense itching. 

Course and Prognosis. — Dermatitis herpetiformis may persist for several years, 
with fluctuations, after which it sometimes gets gradually milder and finally disappears. 
Its onset and course is controlled to some extent by any emotional stresses to which 
the sufferer may be exposed. The prognosis as regards life is good. 

Diagnosis is from other bullous eruptions, erythema multiforme, urticaria, 
prurigo, general pruritus and infestations. The other bullous eruptions are in no 
way so itchy as dermatitis herpetiformis. Pemphigus often affects the mouth and 
leaves extensive raw areas, the patient being gravriy ill. In erythema multiforme 
bullosum itching is less, the blisters are al\vays within erythematous areas and excoria- 
tions are absent. Urticaria is evanescent, though possibly recurrent. In prurigo 
lichenificaflon and excoriation are the predominant features and vesicles are never 
seen. In pruritus there may be scratch marks and excoriations but no vesicles. In 
infestations there are scratch marks on the shoulders and around the waist and an 
examination of the scalp and underclothes should disclose the cause. 

Treatment. — Sulphapyridine (but no other sulphonamide) acts as a specific in 
dermatitis herpetiformis, with very few exceptions. A dose of 1 g. three times a day 
controls the itching and the development of vesicles within 24 to 36 hours. After 
this, the dose is reduced until the optimal level is found at which the symptoms are 
just controlled. The addition of nicotinic add 50 mg. up to three times a day may 
enable a smaller dosage of sulphapyridine to be used. Periodic total and differentim 
white cell counts should be performed to detect drug leucopenia. If the white cell 
count remains around 6000 per c.mm. the drug may be continued indefinitely without 
harm. If the white cell count drops to 4000 per c.inm. or lower it is advisable to 
suspend the sulphapyridine for a time and to replace it by some other form of treat- 
ment. Dapsone 50 mg. daily is often as effective as sulphapyridine. When taking 
this drug, the patient should also be given ferrous sulphate tablets and vitamin B. 
Fo\\lePs solution in a dosage of 3 to 5 minims three times a day is often effective, 
but it is best to revert to sulphapyridine or to dapsone as soon as the white cell count 
permits because of the long-term toxic effects that may result from the use of Fowler’s 
solution. 

Antibiotics sometimes help and sometimes aggravate dermatitis herpetiformis and 
their trial is only justified when other means fail. When they are used, the patient 
should be kept under close observation so that treatment can be suspended at once if 
untoward symptoms develop. 

General ultra-violet irradiation sometimes seems to relieve the itching. Pheno- 
barbitone is also useful in the interim between courses of sulphapyridine or dapsone 
but bromides are contraindicated because, like iodides, they may aggravate the 
condition. 

Local applications that may help Include 1 per cent, of phenol in calamine lotion 
and 2 per cent, of solution of coal tar m Lassar’s paste. Sodium bicarbonate baths 
(4 oz. in 25 gallons) may prove soothing. 


HERPES GESTATIONIS 

This is a form of dermatitis herpetiformis affecting pregnant women, usually in 
the third trimester. It may recur in subsequent pregnancies. Relief usually, but not 
always, occurs after delivery. 

Treatment is complicated in that both sulphapyridine and Fowler’s solution are 
undesirable because ot tlie pregnancy. Dapsone may be used or recourse had to 
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symptomauc relief with phenobarbitonc or promethazine hydrochloride until the 
time of delivery. 


PEMPHIGUS VULGARIS 

A bullous disorder wth an irregular course^ often endmg fatally. In the flexures 
It forms vegetauons (pemphigus vegetans). . 

Etiology and Pathology. — The cause is unknown : essenUally there is a la« 
of cohesion between the epidermal pndde cells. The malady usually occurs after the 
age of 40 and Jews are especially hable to be affected. 

Histologically there are slit-hke clefts within the stratum mucosum just above the 
stratum germinatum and acantholytic cells are seen within the clefts. In section, 
the extremities of the clefts are acute as opposed to the obtuse clefts seen in dermaUtis 
herpetiformis. ^ . 

Clinical Picture. — Large and small flaccid bulls are present on seemingly 
areas of skin Many ruptured bullse are seen with extensive red, raw areas from which 
considerable loss ot scrum occurs. These raw areas tend to spread peripherally and 
show no tendency to heal spontaneously. Itching is slight or absent- The genera 
health steadily detenorates. Seconds^ infection is common particularly 
flexures where malodorous soft, moist, warty elevations or vegetations develop. The 
malady may at fii^t be localised but ultimately the whole surface may be patchdy 
affected. At pressure sites such as the elbows, scapube, sacrum, buttocks and heels, 
deep sores are hable to form The mucous membranes of the mouth, vulva and 
penis are usually affected, with considerable distress to the paUent. The vermmoo 
surface of the bps and the mucous surfaces of the tongue, cheeks and roof and fli»r 
of the mouth arc extensively denuded, giving an appearance of rawness covered by 
a white exudate and with loose tags of epidermis at the edges. Nikolsky’s sign and 
the Tzanck test are positive. The serum proteins are often markedly diminished 
(particularly the albumin) owing to loss of body fluids from the extensive oozwgt 
raw areas. There u severe hypochromic aruemia and salt depletion. Sodium, 
chloride and calaum depiction also occur but the serum potassium may be raised. 
Ulcerauon of the mouth interferes with swallowmg and ma y further weaken the 
patient from nutritional deficient. 

Course and Prognosis. — ^The natural course is one of worsenmg with occasional 
spontaneous remissions, usually followed by fresh outbreaks of mcreased seventy, 
uluraatcly leading to death from general infecUon and pneumonia, complicated by 
protein and electrolytic defiaencies. This gloomy picture has been greatly improved 
since the introduction of corticotrophin and cortisone. 

Diagnosis from other bullous eruptions is made with certamty from a cons* 
sideration of the physical signs and the results of the Tzanck test. 

Treatment.— The first essential is nursing care of the highest standard. Cortico- 
trophin intramuscularly m a dose of up to 50 mg. every 6 hours usually leads to a 
remission The dose is then reduced to the minui^ mamtenance level. The mucous 
lesions do not respond so well as the skin lesions. The latter heal well with deep 
pigmentation When the pauojt becomes ambulant, cortisone orally is’ more con- 
venient m the smallest dose consistent with relief. This treatment may have to be 
combined with an antibioUc to combat any infection that is present. 

Whole blood or plasma transfusions arc useful but they cannot m themselves 
replace the defiaency of albumin and an adequate diet, high m protem content, 
must be given Nasal feeding nay be necessary. The mouth must 6e iepf as 
as possible with normal saline or glycenn and thymol. 

For the mfected skm, chlortetracyclme ointment is useful and when the lesions are 
clean tuUe-gras applicauons are comforting. Some prefer a powder bed, the pauent 
lying m sheets heavily spnnkled with bone talc powder. 
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PEMPHIGUS FOLIACEUS AND PEMPHIGUS ERYTHEMATODES 
These are forms of pemphigus m which exfoUation is the most promment feature, 
bulls rarely bemg seen because they arc superfiaal and easily ruptured The course 
IS irregular but usually somewhat more benign than pemphigus vulgans Remissions 
and rdapses occur It is uncertam whether file condiUon can develop into pemphigus 
vulgans 

Pathology. — ^The cellular disruption is at the granular cell layer The over- 
lying cells become detached wth the result that on section blisters are not seen but 
the granular layer is either exposed to the surfaced or covered by loosely attached 
groups of homy cells 

Clinical Picture and Differential Diagnosis — In pemphigus foliaceus the 
picture resembles erythroderma, perhaps with some secondary mfection, but NiLoI- 
sky’s sign IS positive m pemphigus foliaceus and negative m erythroderma There 
IS crusting and a tendency to wartiness, with pigmentauon In pemphigus erythema- 
todes (Senear Usher syndrome) the condition resembles infective dermatitis because 
the superfiaal lesions become secondarily infected , or with smgle or few lesions on 
the face there may be a resemblance to lupus erythematosus but the moistness of the 
lesions and the looseness of the o\ erlymg slcm cast doubt on the diagnosis of lupus 
erythematosus 

Nikolsky’s sign is positive There is a vanable degree of general disabihty 
Course and Wognosis — ^The natural course is a slow worsening ^vlth remissions 
and recrudescences and a fatal outcome, usually from some infective complication 
Treatment is as for pemphigus vulgans f ) \vith corticotrophm or cortisone and 
antibioUcs Blood or plasma transfusions are usually unnecessary because the loss 
of body fluid is much less than m pemphigus vulgans ^Vhen the secondary mfection 
IS under control, calamine hrument may be apphed 

SENILE DERMATITIS HERPETIFORMIS OR PEMPHIGOID 
An eruption of tense bullie, often with considerable erythema around, with much 
itching, occurnng m the seventh or eighth decades and someumes ending fatally 
.Etiology and Pathology. — The cause is unknown 

The buUie are at the epidermo-dermal junction and contain blood cells mcludmg 
many eosmophils They are oval when seen in sectional view 

Clinical Picture — Large tense bullie, some containing straw-coloured fluid, 
others contaming blood or even pus, are present m the skin, particularly on the limbs 
The mucous membranes of the mouth are sometimes affected with blisters and raw 
areas but the vemuhon surfaces of the bps escape There is mtense itchmg but less 
consUtutional upset than in pemphigus vulgans Nikolsky’s sign is positive but the 
Tzanck test shows eosinophil and other blood cells but no acantholytic cells The 
bulls do not rupture easJy and if they are broken they tend to heal and do not spread 
spontaneously as in pemphigus vulgans Small white cj’sts (mdia) may form m the 
process of healing Serum protein and electrolytic changes are minimal 

Course and Prognosis. — ^The natural course is chromaty with occasional re- 
missions The prolonged course, with loss of sleep from itching and secondary 
infection, may lead to death 

Diagnosis from erythema multiforme may be difficult In erythema multifonne 
Nikolsky’s sign is negauve and spontaneous resoluuon occurs in a few days or weeks 
Pemphigus vulgans differs from pemphigoid by its more flaccid and easily rup- 
tured blisters with severe mvolvcment of the mouth and bps and a heavy loss of 
electrolytes and protem Senile dermatitis herpetiformis differs from dermatitis 
herpetiformis m its larger tense buUx, positive Nd.olsky’s sign, mucosal mvolvcment 
and more senous course 

Treatment is as for pemphigus (y o ) with corticotrophm or cortisone. After 
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obtaining a remission with intramuscular airticotrophin the ambulant patient can 
be treated with gradually reduced doses of cortisone until m some cases the drug 
can be withdrawn and recurrence does not occur In others, mild or severe 
recrudescences necessitate further treatment with corticotrophm. Local treatment 
consists of aseptic puncture and collapse of the large tense bulls and suitable 
antibiotic or emollient dressings 


BENIGN PEMPHIGUS OF THE MUCOUS MEMBRANES 
(OCULAR PEMPHIGUS) 

A bullous eruption m which the eyes and mouth are mostly affected and the skin 
slightly or not at all 

Pathology. — ^The bbsters arc at the epidermo dermal junction; there is no 
acanthosis but a heavy inflammatory infiltrate and later fibrosis 

Clinical Picture. — ^The conjunctiva become inflamed and fibrous adhesions 
form between the palpebral and ocular surfaces or bettveen the upper and lower 
palpebral surfaces The conjunctival sacs become shallow and the palpebral fissures 
narrow and the eyeballs limited m their range of movement. The cornea may be 
damaged by entropion, xerosis or pannus, with loss of \ision Vesicles form m the 
mouth and by coalescence form large red, denuded areas The vermilion surface of 
the bps escapes but the mouth may be narrowed by adhesions Lesions may form 
anywhere m the mouth, nose or throat , m the msophagus, causing dysphagia , on 
the glans penis or prepuce, causing phimosis, or on the vulva or vagina, causing 
narrowing The skin of the scalp or face is affected m about half the patients with 
erythema, flaccid bulls and erosions, going on to scamng 

Course and Prognosis.— The m^ady is slowly progressive, with remissions and 
recurrences 

Diagnosis is from pemphigus vulgans, pemphigoid, severe erythema multi/onno 
and aphtfaosis, including Behcet s syndrome 

In pemphigus the lesions are in the epidermis and the vermilion surfaces of the 
lips are often affected In pemphigoid the eyes usually escape and the sbn lesions, 
which predominate, consist of large tense bull® In severe eiythema muluforme the 
onset IS abrupt, the patient is a child or young adult and the skin involvement is 
extensive In Behcet s disease there arc erosions and ulceration of the eyes, mouth 
and^mtaha, often with some destruction of tissue 

Treatment — Cortisone eye drops are invaluable and corticotrophm or cortisone 
may help to alleviate the other manifestations For the mouth a bland mouth wash 
should be prescribed 

BENIGN FAMILIAL PEMPHIGUS (OF GOUGEROT AND 
HAILCY-HAILEY) 

This is a chronic erosive condition of fnction sites occumng m many members 
of the same family, benign in its course and with a tendency to spontaneous remissions 

Mtiology and Pathology — This inhented malady is possibly a bullous vanant 
of dyskeratosu foUiculam 

Histologically there is acantholysis, the detachment occurring m the stratum 
mucosum 

Clinical Picture — Benign pemphigus lesembles a very resistant infective derma* 
titis The lesions are flexural or at sites of friction such as the collar line, axillary 
folds and groins , and they consist of erosions covered by greasy scaling The patient 
complains of a tendency to chafing of the skin at sites of pressure from clothes and 
there is a history of a similar condition m other members of the family 

Course and Prognosis —The course is chronic, with occasional remissions which 
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bear no relation to treatment, seasons or any other known cause. Regarding length 
of hfe the prognosis is good. 

Diagnosis. — From mfcctive dermatitis the condition is recognised by its chron- 
icity and by the characteristic histology. 

Treatment. — ^There is no effective treatment. The lesions should be covered 
with calanaine liniment to which may be added 1 per cent, of ichthammol or 0*1 per 
cent, of pyrogallol. Antibiotics may be used for any serious degree of secondary 
infection. Clothing should be soft and smooth and loosely fitting. A dusting powder 
containing zinc oxide and zinc stearate may, by giving ‘‘ slip ”, help to prevent the 
development of lesions. 

EPIDERMOLYSIS BULLOSA 

This inherited malady occurs in two forms, the simple and the dystrophic. The 
skin is vulnerable to minor traumata and to sunlight. 

Etiology and Pathology. — ^The cause is a genetic fault. 

The histology differs in the two forms. In the simple form, clefts occur in the 
epidermis but in the dystrophic form they are in the dermis and scarring and loss 
of tissue often result, ■with the formation of epidermal cysts. 

Clinical Picture. — In the simple form the infant is noticed to blister easily 
at sites of trauma, especiaUy the hands and feet, elbows and knees, shoulder and but- 
tocks. In milder forms this phenomenon may not be apparent until later in life, 
and serious blistering may only be noticed when the mdmdual starts soldiering. 

In the dystrophic form the disruption of the dermis is so severe that scarring and 
deformity often result. In particular the nails are likely to be shed, and the new nails 
are dystrophic and irregular. Ectodermal defects of the hair and teeth may also be 
present and erosions occur on mucous surfaces as well as on the skin. 

Course and Prognosis. — ^The course is uninterrupted and there are no remis- 
sions. The condition interferes considerably with the patient's actirities. 

Treatment. — ^There is no effective treatmenL The aim should be tlie avoidance 
of tramnata likely to cause blistering. Special care is necessary in the choice of 
clothing, particularly shoes, and the sufferer cannot join in many of the activities 
usually indulged in by the young. Blisters should be dealt wth by careful puncture 
and antibiotics applied if iiffection occurs. 


SCLERODERMA AND ALLIED CONDITIONS 

Sclerosis is a condition in which collagen undergoes inflammatory fibrotic changes 
proceeding to a terminal atrophic phase. If the skin seems to be the only organ 
affected tlie term scleroderma is appropriate ; but when one or more internal organs 
are affected the term systemic sclerosis is more suitable. 

CIRCUMSCRIBED SCLERODERMA 

Clinical Picture. — Circumscribed scleroderma (morphcea) presents as an itchy, 
round, oval or irregular, firm, pale or skin-coloured, smooth candle-wax-Iike plaque 
with a lilac halo. There may be one or several of such lesions and, when numerous, 
there is a marked tendency to symmetry. A variant is morphcea guttata. 

Etiology and Pathology. — ^The cause is unknown. Adults are affected more 
than children, and women more than men. 

Histologically, there is an early inflammatory stage in which the collagen bundles 
arc swollen, homogeneous and separated by ordema, the fat and elastic tissue degen- 
erate or destroyed. There is a lymphocytic infiltrate. Later, the infiltrate diminishes 
and tlie collagen of tlie dermis is seen to be thickened and condensed. The blood 
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vessels of the dennis and hypoderm show similar changes The pilosebaccous follicles 
disappear but the sweat glands usually pensL 

Course and Prognosis — Chnic^y, the lesions may cease to itch and end m 
moderately atrophic plaques This form, whether solitary or muluple, seems to be 
unrelated to sjstemic sclerosis In the severest fonns bulla; may develop owing to 
IjTnph stasis 

Diagnosis is from lichen sclerosus et atrophicus, vitiligo, paraffinoma, leprosy 

(? . 

Treatment — There is no specific treatment A bland apphcation such as 
unguentum aquosum to make up for the secondary sebaceous deficiency is often 
<x)OTOrtuig Sedatives may be required for severe itching 

SYSTEMIC SCLEROSIS 

Etiology — The cause is unknown The disease occurs almost exclusively m 
women and usually starts before the age of 40 

Pathology — The changes in the skin are similar to those m arcumsenbed 
scleroderma In the gut there are areas where the musculans is replaced by fibrous 
tissue There may be mvasion of the myocardium and skeletal muscles by connective 
tissue w ith atrophy of muscle fibres The alv eoJar w alls m the lungs may be infiltrated 
by fibrous tissue, and the capillary loops of the kidney often show fibnnoid degenera 
tion 

Clinical Picture —This is usually a very slowly progressive disease in which 
the early manifestations are due to mvolvement of the skin and subcutaneous tissue, 
later there is often evidence of visceral mvolvement. The earliest changes m the 
skin are th ickenina and non pitting gdcm a f but this stage may be absent Later 
there is ind uration so that t he ski n catmot 5e pmehed up , and finally there is atro phy.. . 
invBlVHig'-aUojtheju^cutaoeourtissue wKeSTtlie skiu is*bound down to the-deepsL^ 
struaures 

The onset is usually insidious, st^ng tn the hands with Jlaynaud s phermmenoo 
or aching, puSness and sw^Uing of the fin gers If Rajnauds phenomenon is th® 
first symptom it is usually folIovTcd in a 1^ weeks by swelling and limitation of 
movement, but occasionally there is an interval of many jears There u a gradual 
extension oyer several years to the foreamis face and chest Later the feet and legs 
may be affected and rarely the whole body The onset is sometimes more rapid 
the evolution taking about a year Rarely the disease ma y start in the face and trunk, 
sparing the hands 

The fingers arc poS-tedi vyith wasung of the pulps of_the ter minal pbalang^ the 
nails curved tfieskin is shiny, thin and tightly bouacTto the deep fasci£ausi^hmi“ 
tion of movement , there may be pain£id_fissuies~and ulcers, and areas of superfiaaL- 
gangrene The face is expressionless with loss of the natural creases , the nose is 
pomtedj the mouth pinched and the bps thin and puckered The skm* of the limbs 
and trunk is thickened and difficult to pinch up There is limitation of movement 
of the jomts w ithin the affected area. There is often diffuse dark bro v n pigmentation 
of the skm and sometimes telanpectasu Subcutaneous nodules orcalanosis may 
be found especially m the fingers and near the elbow jomts The skeletal muscles 
may be weak and wasted 

Visceral mvolvement is often discovered by special investigation m the early 
stages and as the disease progresses symptoms may be produced, cough and dvspnffia-" 
from pulmonary lesions and dysphagu and constipation from ahmentary lesions are 
common Heart failure may be caused by myocardial lesions or by the pulmonary 
fibrosis The spleen and lymph glands may be enlarged Albuxnia«na_jnay-1^ 
found but renal failure is rare — 

Specuil —Radiography of the hands almost invanably shows tc 
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sorption ofthe tufts of tiw terminal ph^ang^ :md there may be subcutaneous deposits 
of calcium. Radiography of the chest may sHow.redculation due to pulmonary fib- 
“rosisror areas of pneumonia duetto aspifadon from the (esophagus there may be 
hypertrophy of the right side of the'heart and the'electrocardfogram may be abnormal. 
Radiological investigation of the gastro*intestinal tract is often abnormal; in the 
(esophagus fibrous stricture.^dUatation, abscnce.of peristalsis and hiam_s her nia have 
been described ; diminished ^erist^sis, dilatadon and diverticula have been seen in 
the small and large intestine. 

Course and Prognosis. — Rarely there is rapid evolution of the disease with 
death in a few months. More usually the disease is slowly progressive without remis- 
sions, with increasing disability from Raynaud’s phenomenon, painful, indolent 
fissures of the fingers, limitation of movement of the fingers, wrists, elbow’s and 
shoulders, increasing dyspnoea and perhaps dysphagia. Death occurs in 5 to 10 
years from inhalation broncho-pneumonia, heart failure or renal failure. The disease 
may become arrested,* leaving die patient wth'residual deformities due to fibrosis. 

Diagnosis. — In the early stages the aching and swelling of the fingers may suggest 
rheumatoid arthritis, and Raynaud's phenomenon has to be distinguished from 
Raynaud’s disease. 

Pulmonary involvement may be confused with bronchiectasis, pigmentation with 
Addison’s disease and (esophageal involvement vvitli cardiospasm. 

Treatment. — Local applications such as compound tincture of benzoin in lanoU 
may be necessary for the painful fissures of the fingers. Raynaud’s phenomenon 
should be treated in the same way as Raynaud’s disease; if it is severe, cervical 
sympathectomy is justifiable, although it has no infiuence on the course of the disease. 

Corticotrophin and cortisone may produce a temporary improvement m the cedema- 
tous stage, but has no effect on tlie fibrodc lesions, and it does not appear to have 
any effect on the ultimate prognosis. 

DERMATOMYOSITIS 

Etiology. — ^The cause is unknown. Males and females are equally affected ; 
tile disease usually starts between the ages of 20 and 40. Some cases have been 
associated ivith carcinoma of the lung and other organs. 

Pathology. — In the skeletal muscles there is parenchymal degeneration ivith an 
interstitial mflammatory reaction; there is proliferation of nuclei of the muscle 
fibres and loss of the normal cross-striations ; in the interstitial tissue there is a 
variable infiltration ivith lymphocytes, histiocytes, plasma cells and fibroblasts. Later 
there is replacement fibrosis of the muscles. Similar changes may be found in the 
myocardium. In the dermis the collagen fibres may be swollen and homogeneous, 
and there is a perivascular infiltration with lymphocytes and other cells. 

Clinical Picture. — ^The onset is usually insidious but may be acute. The early 
symptoms are muscular pain and weakness, or subcutaneous oedema and erythema. 
Occasionally Raynaud’s phenomenon is the first symptom. There may be generalised 
invoUement of skeletal muscles from the start, or the disease may begin in the limbs 
and spread to tlie trunk. The neck, shoulder and pelvic girdle muscles are most 
affected. The muscles are painful, tender and weak; they feel indurated and later 
hard and fibrous. 

There is limitation of movement because of inability of the muscles to stretch. 
The tendon jerks arc diminished or absent. Dysphagia, dysphonia and dyspncca 
are common from imolvemcnt of the pharynx, larynx, intercostal muscles and dia- 
phragim Facial weakness and diplopia may be found. 

Skin changes^ are rarely absent, and may be persistent or transient. The com- 
monest change is a firm subcutaneous cedema, which may be generalised but is 
usually confined to the face and limbs. There may be a diffuse, mottled, purple 
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erythema, not necessarily coextensive with the ccdema or tlie muscles involved, which 
IS usually confined to Ae face and limbs Later there may be areas of pigmentation 
and atrophy of the skin, usually on the backs of the hands, elbous, knees or face 
Stomauus with (edema, redness and crusted erosions, alopecia and subcutaneous 
calcinosis may be found Less common features are Raynaud’s phenomenon, par 
a^thesi® of the fingers and enlargement of the spleen, liver and lymph glands The 
temperature is usually normal or only slightly raised 

Special investigaiions — Creatinuna is constantly found The radiograph of the 
chest may show enlargement of the heart and the electrocardiogram is occasionally 
abnormal Albuminuria is found m about half the cases 

Course and Prognosis — The course is often indicated by the onset , when the 
onset IS acute the course is likely to be rapidly fatal , when the onset is insidious 
complete or partial remission is probable T he muscular weakness progresses, steadily 
or ivith remissions, m extent and degree About half the patients die m a few months 
to 5 years of broncho pneumoma or respiratory paralysis Occasionally death is due 
to heart failure At any stage the disease may become arrested or regress, leaving 
permanent incapacity from Imutation of movement, and residual changes in the skin 
of sclerodermatous thickening A few patients recover completely 

Diagnosis —The skm lesions have to be distinguished from scleroderma, dis 
seminated lupus erythematosus, and poikiloderma atrophicans vasculare Oedema 
of the face with muscle pam may mimic tnchmiasis If weakness is the outstanding 
feature, polyneuntis and myasthenia gravis have to be excluded 

Treatment — Dysphagia and respiratory paralysis are the chief cases of death , 
they may require treatment by gastric intubation, pharyngeal suction and artificisl 
respiration as m acute anterior pohomyelitis 

Physiotherapy is necessary to prevent and correct deformities Corticotrophm or 
cortisone may arrest the progression of the disease and produce a complete remission 

SCLEREDEMA ADULTORUM (BUSCHKE) 

This IS a condmon m which oedema and induration develop m the skin and 
hypoderm, usually after a period of fever It starts on the heacTaod spreads over 
the neck and trunk Serous effusion into the pencardium, pleura and joints may 
occur but the disorder is self limited, cleanog up after a few months to a year 

Etiology and Pathology —The cause is unknown 

Histologically, there is swelling of the collagen with interstitial ccdema and a 
sught perivascular inflammatory infiltrate 

Treatment is symptomatic and supportive 


SCLEREMA 


Two types of this malady exxur 

In the generalised form (sclerema neonatorum) the skin all over the body ^ 
waxy, hard, <»ld and pale or Imd The temperature is subnormal Death may 
occur withm the first week or two after birth but milder forms occur from which the 
infant may recover 


^Uology ^d Pathology —The olein content of the fat is diminished, givmg 
the body fat a higher melting pomt, with the result that solidification occurs at ordinary 
temperatures 

Histologically there IS ctjsullisation of the hjpodemal fat, with an mflamniatoiy 
inhitratc of forejgn body giaat ceU type, eadmg m fibrosis 

In the nodular form (hpophagic g™uIoma) the histological features are the same 
but the process is localised and self limited, the hard areas disanocai 
months This form may affect adults and cjimcally resembles 

to") 


areas disappearmg m a ic" 
morphesa or paraffinoma 
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Diagaosts is usually made on histological grounds. 
Treatment. — ^There is no effective treatment. 


ATROPHY OF THE SKIN 

This occurs m the ageing sltm but, to a greater extent m areas exposed to light 
than in those not so exposed In its simplest form, in covered areas, there is thinning 
and loss of elasticity, giving a yello^vlsh, wrinkled and tissue-papery appearance and 
texture Histologically there is thinning of the epidermis with a flattened epidermo- 
dermal junction The dermis is also thm and shows collagenous atrophy , Ae hypo- 
dermic fat is also less marked At sites exposed to hght, degeneration of the collagen 
and of the elastin are more marked, both becoming basophilic and the latter bemg 
fragmented and forming irregular dumps 

Semle dastom (“ peasants* skin ”) is a leathery thickening with marked fuixowmg, 
occurring espeaally on the back of the neck, (cutis rhomboidahs nuchie) Histologic- 
ally there is an apparent increase of dastic tissue mth degenerative dumping, swelling 
and fragmentation of its fibres 

" C^ssy shn ” (atrophoderma neunticum) occurs m conchtions such as leprosy 
where there may be interference with the nerve supply to a part. 

Pressure atrophy occurs at sites of continuous pressure, for example xmder the 
pads of trusses 

Vuhmr atrophy (senile atrophic vulvids) may cause stenosis of the vaginal onfice 
(kraurosis vulva) The mucosa is dry, shmy, smooth and pale, or tliere may be patchy 
telangiectasia and pigmentation Leucoplakia (mucosal hyperkeratosis) and even 
squamous carcinoma may be the final outcome Histologically the epidermis is 
thinned, the collagen and elastin degenerated, the blood vessels sclerosed and there 
may be lymphccdema of the upper dermis, even gomg on to bulla formation 

Macular atrophy (round and oval atrophic patches, particularly on the trunk) 
may be an idiopathic condition or a mamfestation of past secondary syphihs It may 
also occur in leprosy, lupus erythematosus, as a later stage of morphcea, or as a pait 
of the condition known as acrodermatitis chronica atrophicans The idiopathic form 
has t\%o vaneties, one preceded by mflammation (Jadassohn), the other (S(^weninger- 
Buzzi) havmg no earher inflammatory stage Diagnosis is from von Recklinghausen’s 
disease. In both conditions there are hemia-bke orifices and grape like swellings in 
the skm but m macular atrophy the oflier features of ^oa Recklmghausen's disease 
(5 ) are absent 

Macular and stnate atrophy is seen m the condibon sometimes called " stn® cutis 
distensos ”, or ” stnie gravidarum ’* This linear form of atrophy chiefly affects the 
breasts, abdomen and thighs of pregnant women but is also seen m Cushmg’s syndrome 
and m some fat young people of either sex It is believed that m all cases an endo- 
crine factor 15 responsible, distension by itself not causing this condition, as is dear 
from observation of fat persons The atrophic areas may be pink or purple when 
fresh , skin-coloured and more fibrotic when older 

Atrophoderma reticulatum is a condition of pinhead-sized atrophic ndges separ- 
ated by narrow ndges of normal skm It occurs on the cheeks, is of unknown cause 
and is imtreatable except by cosmetic camouflage 

Acrodermatitis chronica atrophicans is a disease which is rare m the Bntish Isles 
and much more common on the Comment of Europe. As the name implies, it affects 
mamly the extremities where tlie slon is browmsh-red and swollen, later becoming 
atrophic and wnnUed, with subcutaneous veins dearly visible One or more limbs 
may be affected Usually fibrotic nodules and bands arc present over the subcutaneous 
surface of the ulna or of the tibia Histologically tliere is hyperkeratosis, thinnmg 
of the rest of the epidermis, and Gcdema and degeneration of the collagen, with a 
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band like infiltrate of lymphocytes under the epidermis but separated from it ^ a 
thin band of relatively normal collagen fhere is also a penvascular infiltrate The 
hair papill® and sebaceous glands are atrophic but the stseat glands survive under 
the thinned dermis The hypodermic fat is atrophic The cause of the malady is 
unknown It goes on from an early mflammatory and swollen stage to a later atrophic 
stage but it has no effect on length of life Diagnosis is From tkc ‘ msin sucaiiejite 
of synngomyelia {by the absence of neurological signs^ , from crythromelaleia (by 
the absence of pain and warmth) Treatment is empirical Systemic penicillm has 
a reputation for bringing about an early remission 

Poikiloderma — ^This is a condition of the skin m which telangiectasia, pigmenta 
tion dcpigmentation and atrophy are intermingled It is an atrophic precancerous 
process 

Etiology and Pathology — ^Poikiloderma occurs after excessive solar or X irradia 
tion It also occurs m an idiopathic form (poikiloderma vasculare atrophicans of 
Jacobi Lane) which may terminate m cutaneous reticulosis with tumour formation 
Poikilodcrmato myositis is an atrophic end stage of certain cases of dermatomyositis 


atrophic dermis 

Course and Prognosis — All cases have to be watched for the development of 
keratoses or squamous carcinomata, or in the idiopathic form for reticulosis or mycosis 
fungoidcs 

Diagnosis —The irradiation fonns are usually easy to recognise from the history 
and situation The idiopathic form may occur with lichenoid papules on the trunk 
and with parapsoriasis lixe patches m addition to the poikiloderma 

Treatment is by bland local applications for example hydrous ointment and 
by appropriate action if malignancy occurs For cosmetic purposes the telangiectasia 
may m lessened by a touch with the galvano cautery or a suitable cover cream may 
be applied to mask the lesion 

Poikiloderma alrophicant vateulare (Jacobi Lane) —This is a rare disorder of 
lichenoid papules with poikiloderma (pigmentauon depigmentation, telangiectasia 
and atrophy) The skm is dry and itchy The disorder la slowly progressive and 
may end m cutaneous reticulosis with tumour formation 

Diagnosis 13 from radiodermatitis systematised lupus erythematosus and dennato 
myositis In radiodermatitis there is a history of irradiation in lupus erythematosus 
(go) there are cytological and serological changes , and lu dermatomNositis there are 
muscle pains and creatinuria 

Lichen sclerosus et airophicut (see p 1279) 

Pseudo xanthoma eUuticum — ^This is a congenital abnormality consisting of a 
defect of the elastic tissue in the skin of the elastic membrane of the retina and of 
the elastic tissue of the arteries The eye changes cause angioid streaks due to defects 
in Bruch s membrane The skin lesions consist of yellow papules and plaques 
particularly around the neck tending to have a linear arrangement Histologically 
there is a patchy increase of elastic tissue with fragmentation and clumping m the 
deeper parts of the dermis This degenerate elastin sums with basophilic dyes 
The collagen is normal The histological picture resembles senile elastosis but the 
latter is more diffuse and the collagen is also degenerate On clinical grounds the 
conditions are not likely to be confused ° 

Cut« hyperelastica (Ehlers Danlos syndrome) —This 13 a congeniul abnormality 
m which there are hvperelasticify of the skin hypcrflexibihty of the jomta scarring 
over the elbows and knees and soft Mlypi which result from injury and haemorrhage 
into the over stretchable skm HistologicaUy the elastic Ussue is increased in amount 
and the fibr« are warse The coUagen is atrophic and disrupted The polyp* 
wnsist of collagen fibrM wiA a foreign body giant cell reacUon The pauent shows 
double jointedness and ts able to stretch the skin excessively Grape Uke swellings 
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are present and there is extensive atrophic and pigmented scarnng over the elbows 
and knees Treatment is protective otdy 


HYPERTROPHY OF THE SKIN 

A com (clavus) is a localised reactive hypertrophy, the result of mtermittent 
pressure and fnction Histologically there is a dense hyperkeratosis with an acummate 
downgrowth which presses the stratum mucosum down towards the dermis The 
stratum mucosum becomes thmned and atrophic Under the dermis tliere is often 
a bursa — a lymph space contaming serous fluid ^ Abacterial or bacterial inflammation 
may occur, the latter sometimes with suppuration Corns most commonly occur 
on the upper surfaces of the toes, particularly the small toes Sometimes they occur 
between the toes and owmg to maceration are known as “ soft ” corns In this 
situation, exostosis and fungous infection should be excluded as the cause Diagnosis 
IS from warts by the fact that the latter cither have a papillated surface or at least 
show a break m continuity of the epidermal Imes of the skin Plantar warts may 
become buned under an hyperkeratotic cap Prevention is the ideal, by suitable 
footwear Treatment consists of well fitting shoes and hose, and parmg of the 
excessive homy matter A salicylic acid plaster previously apphed renders this 
procedure easier Recurrence is likely unless ftirther pressure or mction js avoided 
Callonties are diffuse thickenings of the homy layer without downgrowths such 
as occur with corns Callosities are due to excessive weight bearing as m obesity 
or from unnatural stresses as in pes planus They may also anse from roughened 
shoe linings, and at innumerable sues in different occupations from mtermittent 
fnction and pressure (for example, m gardeners, boatmen, housewives cobblers, 
etc etc , as occupations stigmata) Bursa may form beneath the thickened, Arm, 
inelastic skm which has a yellowish, dirty appearance with a shelvmg edge, and is 
painless Callosities are liable to undergo Assuring from which infection may result 
Tylosis IS a congenital hyperkeratosis of the palms and soles, dominant in its 
mhentance The hard, thickened skm cracks easily m the winter and becomes macer- 
ated and offensive m the summer The condition can be alleviated by 5 per cent, 
salicylic acid omtment 

Keratoderma climacterium affects the palms, soles and heels, and sometimes the 
knees of menopausal women, usually obese There is much horny thickening at 
these sites and painful fissures tend to form around the heels Treatment is by cestro- 
gens by mouth and salicylic acid ointment 2 to 5 per cent, locally It is advisable to 
reduce the patient in weight by a stone or two m the course of a few months, if possible 
Keratoderma punctatum occurs m two forms, one hereditary but occurring m 
early adult life, the other apparently acquired and related to keratin stimulants operat- 
ing around the sweat ducts On the palms (and sometimes on the soles) are discrete 
conical or rounded excresences of dense keratin with central puncta The condition 
is resistant to treatment but a 5 per cent sahcylic acid ointment may help to soften 
the lesions 

Arsenical keratosis (due to the mgesuon of Towler’s solution) affects the palms 
wnth pinhead lesions although the soles may show larger excrescences Dirty grey 
keratoses and basal cell carcinomata may be present on the trunk and there may be 
ramdrop depigmcntauon and pigmentation 

Keratoderma blenorrhagtca is an hyperkeratotic condition of the palms and soles 
and of the skm around and beneath the nails m which thick, limpet like scaling and 
crusting occurs The condition is accompamed by urethritis polyarthritis and con- 
junctivitis The urcthntis may be gonococcal or nonspeafic. Local treatment is 
with keratolytics 

Porokeratosis of Mibelh is a congemtal hyperkeratosis affecting m particular the 
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sweat duct ostia The lesions are grey or brown, ’warty elevaUons which spread peri- 
pherally, leaving a depressed, scaly, atrophu: centre Treatment is by cautery ue- 

stru^on epidermal navi usually present as linear bands of itchy, bro^vn, 

warty, cracked and bleeding skin The condition is unilateral, affecting the whole 
or part of a hmb, one side of the vulva, or the side of the neck or trunk (ichthyosis 
hystnx, naivus unms lateralis, linear nxvus) Histologically there is hyperkeratosis 
and papillomatosis but naivus cells are not present in the dermis Warty n«vi are 
present at birth or develop at any time m> to puberty and persist indefinitely hpi 
thehoma may become superimposed Treatment is by protective dressings but 
the lesion itches badly and tends to become cxconatcd and infected it la best exasc 
and the area grafted . 

Lichemficaiton is hypertrophy of the stratum mucosum (see Lichen Simplex) 

CuUs taxa is an hypertrophy of the skin and subcutaneous tissue with lax att^h 
ment to the deeper structures, with the result that the skm hangs in folds Une 
vanety is cutis verticis gyrata, a cerebnform folding of the scalp, sometimes congenita 
sometimes seen in acromegaly 


DEGENERATIVE CONDITIONS 

XANTHOMATOSES 

Xanthoma tuberosum —This is a faouhal hypercholesteramic xanthomatosis ifl 
which yellow nodules develop on the extensor surfaces of the elbows and knees, the 
buttocks and ebewhere In the folds of the palms and soles there may be yellow 
streaks (xanthoma planum) Internal organs are abo affected, particularly mucous 
surfaces, the tendons, the endocardium and the intima of blood vessels Numerous 
xanthoma (foam) celU are seen in the dermis These are phagocytes contaimng lipo‘“ 
material The cutaneous lesions are of no importance m themselves but the associated 
vascular lesions may cause death through coronary occlusion 

The patient should be put on a diet with a small fat, vitamins A and D content 
By this means after several months, the skm lesions may become smaller The aim 
or the treatment is to bring about a similar regression m the vascular lesions Lesion* 
identical to those of xanthoma tuberosum also occur with bthary cirrhosis, but m 
this condition the lesions are preceded by jaundice for months or years 

Secondary xanihomotoru consists of yellowish red transitory, itchy papules, which 
consist of foam celb with an infiammatoty reaction The condition is brought about 
by hypercholcsteraeima and occurs m primary xanthomatosis, diabetes melhtus 
(xanthoma diabeucorui^ and bibary arrhosis, also m hypercholestersnua sine 
xanthoma tuberosum Treatment is of the primary condition 

Cholesterol hutiocytoses arc normocholcsteramic conditions , reticuloses ■with sec- 
ondary cholesterol depositions Lettcrer Siwe s disease is the mfantile form, m 
petcchiai, papules and pustules ate observed and m which fever, liver, spleen 

and l>mph node enlargement occur with muluple bony defects The conditoon i* 
fatal before hpoid deposits develop m the skin 

In the Hand Schuller Chnstun disease there may be diabetes msipidus, exoph" 
thalmos, dwarfism, enlargement of liver, spleen and lymph nodes and bony defects 
The skm condition consists of yellowish macules and nodules with greasy, overlying 
scales, giving a resemblance to a mild infective dermautis It tends to affect the 
scalp, face and the flexures Petcchuc may also be present. Histologically there are 
numerous hisUoi^tes and some foam cells 

Eosinophihc granuloma —This is a localised form of the same syndrome, affecting 
chiefly the bones Sometimes the skm is affected with granulomau which tend to 
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ulcerate Histologically there are many histiocytes and an infiltrate m which eosinophil 
cells preponderate 

Xanthelasma palpebrarum — In this condition there are flat or slightly raised deposi- 
tions of cholesterol m the skin of the eyelids, secondary to degenerative changes in 
the tissues The blood cholesterol may be normal or raised Sometimes there is 
diabetes but more often this is not so Under local anesthesia the lesions can be 
destroyed with the cautery or the skin can be excised and left to heal wthout stitchmg 
Juvenile xanthoma (nae\o-xantho endothehoma) presents as one or several yellow- 
ish, obtuse nodules on the limbs or on the neck and trunk of infants m the firet year 
or t\\o after birth The lesions regress spontaneously after a few years Histologically 
histiocytes cxmtammg fat (foam <»lls) are numerous with foreign body giant cells, 
and there is proliferation of the vascular endotheUum The blood cholesterol is 
normal 

GRANULOMA ANNULARE 

Granuloma annulare is a nodular, non itchy eruption m the skin, tenchng to form 
ringed lesions. The cause is unknown Histologically there is a focal degeneration 
of the collagen giving it a ground glass appearance Around this area is an infiltrate 
of histiocytes, lymphocytes and fibroblasts There is a deposition, of mucin between 
the collagenous bundles The elastic tissue is degenerate A few epithehoid cells 
and foreign body giant ceUs may be present Children and young adults are mostly 
affected The mildest cases occur on the knuckles, elbows or feet as skm coloured, 
painless and non itchy nodules without epidermal changes Soon the nodule takes 
on a rmged shape or may extend m one curecuon and resolve m another, so causing 
crescentic lesions A few patients have extensive and numerous lesions on the shoul- 
ders buttock and elsewhere, as well as at the more usual sites 

The lesions tend to contmue mdefimteiy or may disappear ^vlthout scarring at 
one site, only to break out elsewhere They are, however, not known to be of any 
systemic importance and are consistent with good general health 

Diagnosis is from penartentis nodosa, annular sarcoid, tmea circmata and necro 
biosis hpoidica (90) Nodules of the first named are painful The second is usually 
erythematous and not charactensticaliy situated on the knuckles The third is an 
epidermal, nnged erupuon mth scalmg 

Granuloma annulare tends to disappear after minor trauma has been apphed 
Adhesive dressmgs, carbon dioxide snow or slush appheauons, or biopsy may all 
have this effect. Treatment is unnecessaty except on cosmetic grounds There is 
no effective systemic treatment. 

ERYTHEMA ELEVATUM DIUTINUM 
Erythema elevatum diutmum occurs as the Bury type or as the Hutchinson type 
The Bury type is a firm raised, dusky disc or nng of erythema. It may represent 
tile end stage of granuloma annulare The Hutchinson type consists of many firm 
nodules m a dusky background, scattered wdely over the trunk and limbs The 
lesions urticate on fnenon, heat or exatement. They persist mdefimteiy and end up 
as fibrous nodules The cause of the Bury type is unknown The Hutchinson type 
may arise from the persistent effects of an urticanogemc antigen leading to a refractory 
phase of the vessels so that damage occurs to the vessel wails Histologically in the 
Bury type there is a dense dermal, mainly neutrophihc, infiltrate espeaally around 
the vessels Sometimes eosmophils pFedommatc (one form of eoamophihc granu 
loma) In the Hutchinson form a hyalme degeneration of the reticular nbnls around 
the vessels may be seen (toxic hj’alme) Later, fibrosis replaces the inflammatory 
process 

Both conditions are chrome, but the Hutchinson type is of more senous import 
because of the distressmg itchmg and smartmg 
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Treatment is symptomatic and largdy ineffective In the Bury form, 
dioxide snow is worth a trial In the Hutdunson form, antihistamine drugs may 
reduce the itching and urtication 


NECROBIOSIS LIPOIDICA 

Necrobiosu Itpotdtca is a condition m whmb lipoid deposition occurs m areas of 
degenerate or necrobiotic collagen Diabetes mcihtus is often present or may su 
sequcntly develop Ill-defined areas of poorly staining, somewhat basophilic amage 
are present m the dermis The collagen bundles are disorderly and disn^ted n 
and around the area is an infiltrate of lymphocytes, histiocytes and fibroblasts a 
few epithelioid and foreign body giant cells may be seen, and sometimes foam ce 
The blood vessels show hbrosis and endothelial proliferation, often with thromboses 
Stains for fat show much extracellular lipoid material. , 

The lesions usually appear on one or both shins but are occasionally seen at e 
ankles, on the feet or hands, or elsewhere They consist of slightly depressed plaques 
of shiny atrophic, waxy yellow skin, with well defined margins and dilated ^ew es 
show mg clearly The centre may ulcerate On the hands the appearance diners, 
the lesion resembling granuloma annulare 

The malady often becomes inactive after a time but it never regresses Diagnosis 
13 from other atropbc conditions and from granuloma annulare In the latter, tne 
histological changes are very similar but more focal and vascular changes are not 
visible Muan deposits are found but no lipoid, as m necrobiosis There is *^0 
effective treatment 


AMYLOIDOSIS 

Amylotdotu can affea the skm m three ways primary systemic amyloidosis, 
primary cutaneous amyloidosis ^lichen amyloidosis) , secondary ^stemic amyloidosis 
Primary systemic amyloidosis affects the skin, particularly of the face, with non* 
Itchy, waw, yellowish, semi translucent nodules and plaques Petechise may be 
present In addiuon there is extensive involvement of voluntary and involuntary 
musculature, the cardiovascular system and the gastro intestinal and genito urinary 
tracts Macroglossia occurs There may be multiple myelomata and Bence Jones 
prolemuna Radiographic examination of the bones and sternal biposy are helpful m 
diagnosis 

Amorphous deposits of amyloid are scattered throughout the dermis In seconday 
systemic amyloidosis the skin is very rarely affected In pnmary cuuneous amyloid 
osis the lesions usually occur on the legs as very itchy lichen planus like nodules— 
conical, brownish or violaceous verrucose lesions which may coalesce to form large 
plaques Deposits of amyloid are present m the upper dermis There is no effective 
treatment. 


CALCINOSIS 

Calctnotit cutis may be the result of hypcrcalcxmia due to hyperparathyroidism, 
excessive vitamin D (calciferol) therapy, chronic kidney disease or gross destruction 
of bone as m osteomjehtis or malignancy The skm is rarely affected most deposits 
occumng in the kidneys, lungs or stomach Far commoner is normocalcieimc calcin- 
osis cutis secondary to some degeneraUve process in the skm, hypoderm, muscles or 
tendons Scleroderma or dcmiatomyosius are often present but someumes no cause 
can be found The depositions mostly lake place in the fingers, wnsts elbows and 
icct, and can be felt as hard masses bulgme the skm, often white and sometimes 
ulcerating Treatment is of the pnmary condiuon when this is possible 
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GOUT 

Gout . — In this disorder of purine metabolism, white nodules due to deposits of 
urates (tophi) are found in the cartilage of the ears and in the subcutaneous tissues 
around jomts, particularly the metacarpophalangeal joints of the great toes. 

MYXtEDEMA 

Myxcedema . — In generalised myxoedema the skin is dry, pale and thickened. In 
drcumscribed (cutaneous) myxcedema, whicb occasionally develops after operations 
on the thyroid or with thyroid adenomata, firm, raised, dome-shaped, waxy, skin- 
coloured or yelloNvish nodules and plaques form, mostly on the anterior aspects of 
the legs, sometimes also on the face or arms. Histologically the lesions contiun a 
large amount of mucin. Treatment is ineffective. 


EPIDERMAL TUMOURS 

BASAL CELL PAPILLOMA {SENILE OR SEBORRHQEIC WART) 

Basal cell papillomata are light to dark-brown, roughly papUlated excrescences 
•\vith non-infiltrated bases and a greasy candle-wax texture. They occur mth in- 
creasing (regency after the age of 40 and affect especially the scdp, the face and 
the tni^. They can easily be sc^ed off, exposing a raw fleshy base. 

Etiology and Pathology. — Their cause is unknown. They are believed by 
some to be infective ; by others to be a late nawid condition. 

Histologically there are small epithelial cysts, due to invagination of the epidermis. 
There is also acanthosis, with prolonged rete ridges. The dermis shows httle inflam- 
matory reaction. 

Course and Prognosis. — ^These lesions are benign but they may become second- 
arily infected. 

Treatment. — For small, superficial lesions, brief (I second) applications of carbon 
dioxide snow are effective. Larger lesions arc best dealt with by curettage and cautery 
under local anssthesia. 

SQUAMOUS CELL PAPILLOMA (JUVENILE OR INFECTIVE WART; 

VERRUCA) 

^Etiology and Pathology. — Warts are infective epidermal tumours caused by a 
rirus. They are auto-inoculable and may appear in linear form in scratch marks. 
They are commonest in childhood and young adults, though elderly persons may be 
affected. 

Histologically there is focal acanthosis and gross hyperkeratosis with a variable 
degree of inflammatory infiltrate in the dennis. The epiderroo-dermal junction is 
intact with no evidence of invasion of the dennis. Mitoses may be numerous. 

Clinical Picture. — ^Warts are described on a morphological basis as plane, 
acuminate, filiform, digitate, etc., and from their situation as genital, plantar, etc. 
On the scalp they tend to be digitate ; in the beard area filiform ; on the faces of 
children plane; on the hands and knees grey-brown circular excrescences (common 
warts, ^cmlca: vulgaris), except around or under the nails where they may resemble 
hangnails or corns, with considerable discomfort. On the genitalia warts arc usually 
acuminate (condylomata acuminata) and on the soles of the feet they arc painful, 
tmerted, embedded in hyperkeratosis and perhaps confluent in a mosaic pattern. 

Course and Prognosis. — ^'Pbis is extremely variable. Warts may disappear 
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Without treatment or they may spread They are amenable to suggestion m a pro- 
portion of cases They may reair even after the most careful curettage 

Diagnosis may have to be made from one or other of keratosis, r^^ 
moUuscum contagiosum, moUuscum sebaceum, squamous carcmom^ pap 
or navus, subungual exostosis, acanthosis mgncans, condyloma 
hchen plmus and lupus verrucosus ( 50 ) Histological examination is 

waitmg policy is sometimes justifiaole because a 
warts disappear spontaneously On the scalp and beard area a rombiMtion 
tage and cautery is best. Plane warts on the face or hands may be de^t wi / 
apphcations of 1 per cent, brilliant green m collodion sahcylic acid 
exposures are sometimes used but simple suggestion may prove just aa en 
On the hands, if suggestion and local keratolytics and caustics reco 
be had to curettage and cautery under Icwal anesthesia, or to carbon dioa 


le nao 10 cureiiage anu cauieiy uiiucr iui:ai auiouicau, u* — cituatlOO 

ipphcations 30 to 90 seconds on each occasion, dependmg on the sixe useful 


of the lesions, at mten’als of 2 to 3 weeks Carbon dioxide snow is espe — 
for paronychi^ and subungual warts because it causes less deformity than 


and cautery »nient of 

On the gemtalia, podopbyllin 20 per cent, m hquid paraffin is the trea ^ 


ramn is uic 

choice The apphcation is made on gauze to the perns or vulva It is 
bedtime and removed on rising, the affected area being cleaned with 
A similar apphcation is made the next night but after tha at least a week . 
elapse before any further treatment of this sort is given Podoplwlhn causes ^ 
inflammatory reaction after which all or most of the warts are shed A ^^f'Ltnient 
of treatment a week later may dispose of the remnants Sometimes P^eial 

fads to relieve eitenswe vulvar warts and then curettage and cautery under g 
anssthesia may be necessary 

Plantar warts may occasionally disappear spontaneously but usually it 
sary to treat them eimcr by causucs, pwlophylLn 25 per cent, formalin 10 
or by carbon dioxide snow appbcauons, 30 to 90 seconds at each treatment. Ai 
treatment is contramdicated , it succeeds m only about 60 per cent- of cases, a su 
rate equalled by many simpler measures and far exceeded by curettage and cauw ^ 
Further, if X ray treatment fads, the tissue is left to some degree devitalised 
X ray treatment can cause sloughing of the deeper tissues, with much suffering ^ 
deformity, and perhaps necessitating grafting 

Curettage and cautery offers something above 90 per cent, prospect of 


wu« 4 jr DwiueuuDg aoovc vu per cent, prospw-i. 

The mjection of the local anastheUc is a difficult part of the procedure. 


purpo»e the paUent lies prone on the operating taWe , this provides flexion of 
foot and relaxation of the planUr fasaa, and aL> daccts a timid patient s a^eotw 
away from the field of opcrauoo The injecUon 13 made slowly, if po^ible 
thin 6km at the side of the foot. After ihoroueh curettatre. the homy coU^^'* 


After thorough curettage, the homy 
13 tnmmea away and the whole area is cauterised 


MOLLUSCUM CONTAGIOSUM 

A virus mfccuon of the skin, characterised by globular slightly umbihcaW'^ 
nodules. ** • e> ■> 

Xuology and Pathology.— The condiuon is acquired by direct coouct» non 
sencrcal or venereah •' 

HistologicaUy there is a sj-mmern^ proliferaUon of the epidermis m oval or 
shaped lobules with degeneration of the epidermal cells, cau^d by large cytoplaff^*^ 
inclusion bodia homogeneous and eosinophilic, which push the nuclei aside (moUt^ 
cum bodies) T^e granular b)cr is thickened and a mais of homy material forms 
central area of the tumour ■' 
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Clinical Picture.— Pearly, yellow, pink or skin-coloured umbilicatcd nodules 
occur singly or in groups. They may occur anywhere on the skin, and transference 
may take place from the breast of a mother to the face of her suckling, or in the ano- 
gemtal region during coitus. Secondary infection may cause a lesion to become 
grossly enlarged, ulcerated and purulent, or necrotic^ 

Diagnosis from warts is simple if inspection is made with a hand lens. ^ 

Treatment. — A phenolised probe or pointed orange stick is forced into each 
lesion ; or the tumours can be curetted off. Antibiotics are ineffective, as a rule, 
but one or two successes have been claimed. 

EPIDERMAL CYSTS (WENS) 

Milia are pinhead-sized white cysts in the epidermis. They are usually multiple 
and are founa with acne or on apparently normal skin on the face ; they may also 
develop over some pathological conation such as epidermolysis bullosa or pemphigoid. 

Large epidermi. cysts are often found on the scalp, behind the lobes of tbe ears, 
on the face, scrotum and elsewhere. A few of them are sebaceous cysts which vary 
in size from a pinhead to a walnut and show a dimple, representing the follicular 
opening. 

£tu)logy aud Pathology. — Epidermal cysts are possibly derived from the lanugo 
hair follicles and consist of a whorl of epithelial cells. Sebaceous cysts are believed 
to be navoid. They may occur in large groups in steatocystoma multiplex. The 
cysts are lined \vith squamous epithelium and contain homy and sebaceous material. 

Diagnosis is from dermoid cyst, Upomata and c>stic acne (f-v.). 

Treatment. — ^The cyst is Incised and its odourless contents are expressed. In 
epidermal cyst this is sufficient but in sebaceous cyst the offensive cheesy contents 
are first expressed and then the capsule is pulled out with artery forceps. If secondary 
Infection has occurred, It is only possible to indse the cyst, and removal of the capsule 
has to be deferred until infiammation has subsided. 


DERMOID CYST 

These rare tumours occur in the mid line of the body or at the outer end of the 
brow. They are skin-coloured and not dimpled. The cyst is lined witli keratinising 
cells and may contdn rudimentary sweat glands and pilosebaceous follicles as well as 
layers of keratin, sebaceous material and sometimes hair, cartilage or bone. 

Treatment is by removal if desired. 

IMPLANTATION CYST 

These occur in the skin or more often in mucous surfaces following an injury 
which carries epidermal cells through a break in the surface. 

Treatment is by excision. 

BASAL CELL CARCINOMA (RODENT ULCER) 

Etiology and Pathology. — ^The cause of these tumours is unknown. They 
usually occur in the fifth, sixth or seventh decades but occasionally appear in early 
adult life. The majority arise in the area endosed by two lines draivn from the tip 
of tlie car to the eyebrows and from the lobe of the car to the mouth, but no area of 
tlie skin is immune except the palms and soles : rodent ulcers may develop on the 
scalp, the chest or abdomen, or on the limbs. Apparent predpitating causes include 
sunlight, heat, mechanical trauma and the ingestion of inorganic arsenic. 

Histologically there is a proliferafion of basd cells without evidence of invasion. 
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Globular clumps of darkly staming basal cells are seen The ceUs iwy 
differentiated or may show differentiation towards homy or glandulw stru 
(keratotic adenoid and cystic rodent ulcers! The cellular mass expan^ \ ^ ♦ nd 
and vertically If expansion is mostly horizontal (superfiaal rodent ulcer) tne 
ency to ulceration is less marked if it expands vertically the mass finahy r«c 
size in which the nutntion of its more centrally and supcrfiaally placed cells is 
adequate and ulceration results , . . 

Clinical Picture — ^The appearance of rodent ulcers is extremely variable 
pending on the situation superficiality or depth and presence or absence or ul 
tion or infection Types include (1) the button like nodule , (2) the pigmen 
nodule (3) the rodent ulcer (4) the superfiaal type (5) the acatnaal W 
(6) the morphosa like scalp lesion (7) the cystic type Rodent ulcers may be mul P 
The most common form is a pearly nodule which expands to form a button 
tumour with small vessels coursing over its surface Sometimes the nodule is m 
globular and cherry like It may be skin coloured grey or brown The rodent u 
may bore deeply from the earliest stages (ulcus terebrans) or a nodule may only s 
to ulcerate after attaining a certam size ! cm in diameter or more In the 
form there is a slightly raised rolled edge to the ulcerated area In the i 

ulceration is at first a relatively inconspicuous feature in the centre of the nodule 
gradually extends , 

The superfiaal basal cell caranoma may be multiple It usually occurs on 
trunk and often there is a history of prolonged medication with Fowler’s j 

It has a rolled edge so sbghtly elevated that it is not always easy to recognise it exap 
with the aid of a hand lens The lesion resembles psonasis being a citcumscnM 
trre^larly red oval patch of abnormal scaling perhaps with some serous | 
in places The acatnoal basal cell caranoma is also usually superfiaal but Iwvw 
scarred and somewhat atrophic skin in the area behind its extending edge On tn 
upper forehead and scalp basal cell caranomata tend to develop horizontally sn 
resemble morphoa ( card like basal cell carcinoma) Rarely rodent ” 

clinically cystic This type tends to be dome shaped with a shelving edge and there 
may be considerable pigmentation , 

Course and Prognosis — ^Thc course vanes according to the situation . 
and amount of differentiation The superfiaal type may slowly extend 
the surface for many years The ulcus terebrans erodes early and deeply* wim 
ruult that m a year or two important subcutaneous structures may be destroyed 
these cases death may occur from haemorrhage or secondary infection ftletastase* 
from basal cell caranomata are very rare 

Diagnosis —Rodent ulcers must be differenuated from vranulomatous and reucu 
lotic condmons from Bowens disease and from psonasis The long duraUon ana 
hard pearly edge someumes somewhat serpiginous usually makes the diagnose 
Syphilmc ulcers arc of short duraUon m relation to their size In some cases 
Uic diagnosis is not possible on chmeal grounds and reliance has to be placed oa 
biopsy and histological cxaminauon This also applies to the differentuuon between 
recurrences of rodent ulcers and radution nccrosu or ulceration 

Treatment.— This consists of surgery with plastic repair when necess^ 
\ irradiauon or radium or m a few superfiaal examples destruction by carbon 
diouJc Surety to be cfTraitt must mdude si area of appartnUy 

don all round the Ics.on at least 0 75 cm m rdc Thts may be easy in some pl^'®* 
impossible or too dis^nns in othcis Surgery is a necessity m doling viilh recur 
fences where further \ irradiauon is thought to be inadvisable it mav entail cxtcnsi'C 
plastic repair 

\ irraduuon is best for lesions m situauons uhich render cacision difSw'^ 
The total dosage used by radiothciapuu vanes A total of 3600 r fractionated W 
as to give 720 r dady for 5 days pscs a better cosmetic result than 3600 r at oW 
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treatment. Some prefer a total dosage of 4500 r, claiming that recurrences are less 
liely, but It IS probable that more recurrences are due to msuffiaent coverage of the 
apparently normal zone around the lesion than to insufficient dosage Basal cell 
carcinomata spread along the lymphatics beyond the visible edge and it is this dmic- 
ally imperceptible spread that leads to recurrence unless a zone 0 75 cm to 1 cm 
wide IS irradiated as well as the visible tumour 

Radium is sometimes more useful than X-rays and can be used as moulded 
surface applications or as needles or seeds of radon 

Carbon dioxide snow is sometimes used for superfiaal rodent ulcers on the trunk , 
applications of 90 seconds’ duration are made under firm pressure The resultant 
reaction has to be treated like a bum 

SQUAMOUS CELL CARCINOMA 

A tumour which is more rapidly growmg than the basal cell carcmoma and which 
may give nse to metastases 

Etiology and Pathology — Squamous cell carcmomata arc of varymg grades of 
malignancy Some tend to form horn and are of low malignancy , m others the cells 
remain undifferentiated and the lesions are more malign 

Clinical Picture — ^The lesions are finn and nodular with shelvmg edges, and 
rapidly ulcerate or form cauliflower like growths There is no rolled edge The 
sites most often affected mdude the face, lower lip, ear and the backs of the hands 
Squamous caranomata are usually preceded by one or other of the precancerous 
conditions mentioned in the next section They rarely anse on apparently healthy 
skin, usually the preceding pathological condition is brought about by excessive 
and prolonged solar irradiation, by past X-ray treatment or by some other ph>-sical 
imtant Glandular metastases occur early, particularly from the ear, lip or hand 
Course and Prognosis — The lesion extends at first withm the dermis and then 
mvadcs the h^oderm At this stage spread by the lymphatics to the lymph nodes is 
more likely These lesions are, as a result, much more likely to be fatal than are basal 
cell carcinomata. 

Treatment is by cxasion or X irradiation On the bp and ear wedge excision 
offers the best prospects At other sites, too, surgery is preferable to X rajs because 
the cells may be relatively radio insensitive Sometimes a combination of excision 
and irradiation is used Block dissection of the lymph nodes drainmg the area may 
be necessary Biopsy may be performed on skin sites if it is considered necessary 
but on the vermilion surface of tiie hp it is inadvisable Here, V excision should be 
done and histological study made of ffie excised material 

SECONDARY CARCINOMA OF THE SKIN 
This occurs by lymphatic spread from a breast cancer or as cutaneous metastases 
usually from the breast (rarely from stomach uterus, lungs, prostate or ovary) 

In tile first form, there is a hard, red but pitting area of skin with a well marked 
border (carcinoma ciysipclatoidcs , cancer cn cuirassc) It usually occurs m the 
axiUx or on the chest, perhaps following a radical mastectomy 

The metastatic fonn occurs as one or several firm, while nodules in tlie skm, the 
nature of which may be suspected or only discovered by biopsy 

Treatment is symptomatic because the pnmary lesion may still be present, or 
oUicr macccssiblc sccondancs maj cxisL 

PRC-M \LIGNANT AND BORDER-LINL CONDITIONS 
Kcrato acanthoma (molluscum sebaceum) is a benign neoplasm of the skin which, 
though histologically resembling a squamous and homy caranoma, has a self Umited 
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natural history ending In spontaneous resolution at about 3 months. Its histolo^czl 
structure is that of a symmetrical and moUuscoid squamous homy carcinoma. 

Tar warts are possibly a -variety of kerato-acanthoma but are more 
their course, some bring shed while others go on to ca r c in o m a. Kerato-a^ 
sometimes arises on normal skin whereas squamous cardnqmata anse at si 
keratoses and other epidermal abnormalities. The lesion is button-shapea ^ 
almost vertical edges whereas in squamous carcinoma the edge is shelring. ^ . 
centre of the button is a homy plug. Ulceration does not occur. If i pj 

the nodule shrinks up and disappears, leaving an irregular crater with thicken 
of epidermis. , wnecc 

Treatment — ^Thorough curett^c of the lesion usually gives a ^ 

result than X-ray treatment or waiting for spontaneous dearance. If doubt 
as to the diagnosis the lesion should be treated as for squamous caremoma 
by wide exrision or by adequate X-iriadiatioa. 


bowen’s disease 

This precanccrous condition may occur on the face, body or limbs. , . 

Pathology. — There is an irregular acanthosis, and large cells with 
and vacuolation of the cytoplasm are scattered ^ough the epidermis. They 
similar to the ceUs seen in Paget’s disease of the nipple. 

Clinical Picture.— The lesions are usually itchy, pink and brown, scaly or pap’-^ 
patches, sometimes slightly exudative, with well-maiked but not roU^ edges. . 

Course and Prognosisv—If untreated, a tenninatioD in squamous carciiw®a 
likely after an interval of months or years. . ^ 

Diagnosis from superficial rodent ulcer is by the absence of a rolled edge : »? 
psoriasis by the absence of lesions elsewhere, the chronicity of the lesion at 
the itching and the absence of tjpical psonauc scales. From nul^y infected 
tons dermatitis the differential diagnosis may be impossible on gro jnds alose 

and biopsy is then advisable. , 

Treatment is by carbon dioxide snow, a firm appheation Ia<^ring 90 secosas- 
This causes an inflammatory reaction, rioughing of the affected area and 
of the pathological skin by a smooth scar. X-ray treatment may also be r 
doses equal to or greater than those used for s3dn cancers. Sometimes excisoo » 
more suitable. 

facet’s disease 

A pathological condition of the nipple and its ducts, occurring -with or sooa 
foUo-Mcd by caraooma of the lupple ducts. 

Pathology.— There Is parakCTatosis with irregular and dear “ 

cells ” scattered m the stratum mucosum. 

Clinical Picture.— There is scaling amyiinkness of the skin around one of the 
nipples, with slight palpable thickerung. The nipple may be, in part or 
dcsirojcd in the process or it may be retracted. It u dearly gmalW than the other 
nipnle, L>-mph nodes arc not usually palpable in the and no abnormality cao 

be felt m the breast. 

Course and Pr^nosis.— Caranoma of the duct coexists with Paget’s disease 
or soon follows it. The malady, if uoucated. leads to metastatic carcinomato:^ 
Diagnosis is from eczema of the nipple. This may be secondary to scabies, of 
in adolescents ^ joung v»onicn >t may be a maaifesuuon of the asthroa-pningo 
sjndro.'nc or of neur^ermauus. In either of these condiuons, mfliiratioa of the 
Icsior.! u absent and the nipple u intaa and equal in size to the other nipple. 
of the bfca.t may also develop from maccrauon by milk and the use of rubber dxe** 
protectors by Uoating women. 
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Treatment is by mastectomy. Lymph node dissection is usually unnecessary. 
X-irradiation is contraindicated. 

queyrat’s erythroplasia 

This is a rare condition similar to Bowen's disease but affecting the glans penis 
or the vulva. 

Clinical Picture. — ^There is a clear-cut, shiny, pink, slightly infiltrated and 
elevated patch. 

Diagnosis is from psoriasis and chemical balanitis. In doubtful cases biopsy is 
indispensable. 

Treatment is by X-irradiation. ' 

ACANTHOSIS NIGRICANS 

This occurs in a juvenile benign form and in an adult malignant form. 

Etiology and Pathology. — ^The juvenile form is of unknown retiology, possibly 
nsvoid. The adult form is nearly always associated with a carcinoma, usu^y of the 
stomach. 

The histology of both types is the same and consists of marked hyperkeratosis 
and papillomatosis ^Yith an irregular acanthosis and hyperpigmentation in the melano- 
blasts and melanophores. 

Clinical Picture. — ^The skin of the Bexures is darkened, thickened and lies in 
> elvety folds. In severe cases of the adult form the lips, ^ms, tongue and cesophagus 
may also be affected. Clinical examination may reveal evidence of a new gro%Tth 
but sometimes the most careful search gives negative results, yet at post mortem a 
neoplasm is discovered. 

Course and Prognosis.— The juvenile form is benign but the adult form nearly 
always ends In death from the assodated visceral neoplasm. 

Diagnosis is from warty n«vi which are tisually unilateral and linear and not 
confined to tlie flexures. Darier’s disease has a somewhat similar distribution but 
is usually more \videspread, the individual lesions are harder and the histology is 
distinctive. 

Treatment. — Laparotomy is justifiable even if a visceral neoplasm cannot be 
located by clinical methods. 


KERATOSIS SENILIS VEL SOLARIS 

Tins occure mostly on tlie exposed surfaces of the skin, except the form that may 
develop after inorganic arsenic medication which occurs more on the trunk than on 
the exposed parts. 

Etiology and Pathology.— Damage to the skin by excessive solar or X- irradiation 
or by the ingestion of arsenic is the diief factor. Age is of secondary importance, 
tile lesions occurring in children with xeroderma pigmentosa, in relatively young 
persons who have been much exposed to the tropical sun, but rarely occurring even 
m extreme old age unless there has been considerable exposure to the sun throughout 
life. 

Histologically there is hyperkeratosb and parakeratosb. Acantliosis precedes a 
frank pricklc-ceU carcinomatous proliferation. 

Clinical Picture. — lU-defined or clear-cut, dirty grey, hard, rough and scaly 
areas of skin are seen on the face or on the backs of the hands. 

Course and Frognosb. — ^At any time keratoses may take on malignant proper- 
ties ; on the other hand, tiiey may continue for years without this change occumng. 

Diagnosis b from scborrhceic warts. Keratoses arc hard, rough and dirty grey 
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in colour, while seborrhoeic warts are soft or firm, of candle-wax texture, and with a 

shiny brown surface which is often papillated , . , jo „rn 

Treatment is by freezing with carbon duixidc snow for 15 to 30 sewn , p 
vided there is no infiltration of the base Once the base has beconie iniutra , 
lesion should be treated as a squamous carcmoma (qv) with or without prelim j 
biopsy 


CUTANEOUS HORN 

This IS a keratosis in which horn formation is carried out to excess 
Clinical Picture. — A horn grows either from an area of squamous 
change or from an area of squamous carcinomatous change In the former tne 
IS not mfiltrated, in the latter it is hard and elevated 

Treatment depends on the changes taking place in the base If they are s P J 
papillomatous, curettage of the lesion through its base and cautery are usually s 
oent If there is a suspected carcinomatous base, the lesion should be widely ex 
or dealt with by radiotherapy with or without a preliminary biopsy 


LBUCOPLAKIA 

This IS keratosis of a mucous surface and, like keratosis on the skin, it may remain 
innocent or develop into carcinoma (see “ Diseases of the Lips and Mouth ’ ) 

Ni^lVOID AND ORGANOID EPIDERMAL TUMOURS 
These arc tumours either present at birth or first appeanng later m life but running 
a benign course 


n;bvus sebaceus (jadassohn) 

This 19 a vellow, slightly raised, firm nodule with a papillated surface usually 
occurring on the scalp or face and present at birth 

Pathology shows mature sebaceous glands 

Course and Prognosis —At or after puberty a basal cell carcmoma may develop 
on a nawua sebaceus Apart from this, the lesion remams sutic through life, except 
for any secondary infection that may occur from trauma by a comb or some other 
means 

Treatment is by excision if desired Cautery or diathermy are unlikely to be 
effccUvc For carcinomatous changes, excision, possibly with grafung, or radiotherapy 
IS necessary ^ 


SENILE SEBACEOUS N^VUS 

This is probably a delayed narvus Like the navus sebaceus it consists of mature 
sebaceous glands It occurs on the forehead or face of persons of 50 or oier as 
jcllowish, somewhat translucent nodules No treatment is necessary but the cautery 
can be used to destroy it ^ 


adenoma sebaceum (PRINGLE) 

This 13 not an adenoma but a sebaceous navus with hyperplasia of blood vessels 
and connects c tissue The lesions occur on the part of the face near the nose ^ 
jellow brown or purplish nodules with telangiectasia The condtUon is associate^ 
wiih cpilcps), menial deficiency, nodular sclerosis of the brain and tumours of the 
kidneys, heart and other organs (cpdoia) The brain and rcunal tumoura arc gh‘>' 
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mata; those of the heart rhabdomyomata, and those of the kidneys angiomata, 
fibromata, adenomata or nuxed tumours. No treatment is necessary for the skin 
condition, but the nodules can be destroyed with the galvanocautery. 


FORDYCB CONOtTION’ 

This consists of ectopic sebaceous glands in the mucous surfaces of the lips or 
of the cheeks. The lesions are yellow, pinhead or larger, soft nodules, the histology 
of which is of a sebaceous glandular nature. No treatment is necessary. Reassurance 
may be necessary that the lesions are not luetic, tuberculous, cancerous or lichen 
planus. The condition is so common as to be regarded as physiological. 


SYRINGOCYSTADENOMA PAPILLIFERUM 

This occurs as a sldn-coloured or yellowish papilliferous lesion with crusting on 
the scalp. It is an adenoma of apocrine ducts. It may occur together with sebaceous 
n$vus and, like the latter, may oe complicated by basal cell carcinoma. Treatment 
is preferably by excision. Destruction by galvano-cautery is likely to be followed 
by a recurrence. 


HYDRADENOMA PAPILLIFERUM 

This occurs on the labia majora and perineum as a solitary skin-coloured nodule 
of split-pea size or smaller. IVIalignancy does not develop. The condition is an 
adenoma of apocrine glands. 

APOCRINE EPITIIBLIOMATA 

These are of two varieties : in syringoma, differentiation of the cells is towards 
apocrine duct cells; in cylindroma, differentiadon of the cells is towards apocrine 
gland cells. 

Syringomata occur mosdy in women as muldple skin-coloured or yellowish, soft 
nodules of pinhead size and larger on and around the eyelids, on the chest and 
abdomen, and sometimes elsewhere. No treatment is necessary but for cosmetic 
reasons they may be treated ^Yith carbon dioxide snow or the galvano-cautery. 

Cylindromata (turban tumours) occur as rounded, smooth elevadons on the scalp 
and somedmes on the face and upper trunk, beginning in young adults and slowly 
enlarging up to the size of grapes, somedmes giving the scalp a cerebral appearance. 
Treatment is ineffective because the extent of the lesions makes surgery impracticable 
and radiotherapy is of no use. 


TRICHO-EPITUELIOMATA (EPITHELIOMA ADENOIDES CYSTICUM) 
(brooke’s disease) 

These occur as muldple, skin-coloured nodules resembling basal cell carcinomata, 
developing in early adult life on the scalp and face. It is a familial disorder. The 
tumours contain numerous horn evsts and rudimentary hair. Some areas may closely 
resemble basal cell carcinoma and occasionally after many years these tumours take 
on die properties of rodent ulccrs. 

Treatment. — ^Thc tumours are usually too numerous for surgery and they are 
radio-ins^itive. Active treatment is therefore best deferred unless malignancy 
dev clops in any one nodule, when either radiotherapy or surgery is necessary. 
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CALCIFYING EPITHELIOMA (MALHERBE) 

This IS a rare solitary, movable, sharply demarcated, often 
situated m the lower dermis HistologK^y there are basal ceUs adjo g p 
“ ghost” cells, with a foreign body giant cell reaction nearby 
histologically from a calcified sebaceous t^st, which has squamous cells adj g 
cyst cavity Treatment is by excision 

CHONDRODERMATITIS NODULARIS CHRONICA HELlCIS 

This condition presents clinically as a painful nodule on the helix. It 
considered here although it is uncertam whether it is inflammamry or . 

It usually occurs m men, it may be bilateral, and it mterferes with sleep by 
discomfort when the head rests on the pillow ocested 

Pathology — ^There is diffuse inflammation m the conum It has been sugg 
that It 13 a form of glomus tumour h » less 

Treatment is by wedge excision including a portion of cartilage Anything 
leads to recurrence 
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MOLES 

A mole (piOTcnted, fleshy, sometimes hairy navus) is an elevated light or ^ . 
brown firm, fleshy nodule occumng singly or scattered over the face A papiES 
form also occurs 

Pathology —There are orderly, arcumsenbed clusters of navus cells lO ^ 
denrns, separated from the epidermo dermal junction and showmg no mitotic 
Mixed dermal and epidermo dermal junctional nacvi also occur in which the aco 
junctional component is potentially imlignant 

Course and Prognosis —Moles Und to enlarge as age advances and they 
get more hairy FoUicuhtis may develop and cause tenderness and swellrngi » 
malignant degeneration rarely, if ever, occurs 

Treatment is unnecessary except as a cosmetic matter The hairs may he te 
moi ed permanently by diathermy or electrolysis and this is often sufficient Excisio 
may be performed but destructive procedures of cautery, carbon dioxide snow o 
diathermy arc inadvisable , they may result m ugly scarrmg and cause mcoiup^^ 
removal Operations on moles necessitate removal of the de^s m full depth 

LENTIGO MALIGNA 

This IS a state of premalignant prolifcraUon of IcnUgo {qv)ia the plane parallel W 
the surface It is to malignant melanoma much as Bowen’s disease is to 
caranoma. The lesions appear m elderly persons as a very dark brown impalp^®*® 
expansion of a lenUgo There is no lymph node enlargement 

Pathology —There arc no nanrus cells ui the denrns but there is great inregul^^ 
and droppmg off of the cells at the cpidcrmodermal junction mto the dermis * 
basal lajcr is markedly pigmented and there arc many clear cells . um 

Treatment is by vndc cxasion A margin of 1 cm. or less may be followed d; 
recurrence m the scar 


MALIGNANT MELANOMA 

This, the roost malignant of all tumours, arises from lentigmcs, IcnUgo nialigo* 
or from mixed or juncuonal nani It may also arise from the dioroid 
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Pathology. — ^There is extreme disorganisation of the epidermodermal junction 
with much mitotic activity in atypical n®vus Beneath is a dense inflammato^ 

irifiltrate, invaded by strands of tlie pigmented navus cells. Often the epidermis 
becomes permeated by tumour cells and disintegrates, leading to the characteristic 
bleeding or ulceration of tliese lesions. 

Clinical Picture. — ^Any mole or lentiginous macule should be regarded with 
great suspicion if it enlarges, becomes darker, bleeds, scabs or becomes ulcerated or 
pjunful. The classical maUgnant melanoma is a dark brown or bluish-blade, soft, 
easily bleeding nodule. If it arises from a lenbgo maligna there is a flat, surrounding, 
impalpable, dark zone of a somewhat lighter tint than the melanoma itself. Regional 
lymph nodes may be palpably enlarged or there may be extensive lymphadenopathy 
beyond the reach of the diagnostician’s finger, for example in the iliac chain. Some 
melanomata are light bro^Yn and a few are skin-coloured (amelanotic) and perhaps 
difficult to recognise even on histological grounds from anaplastic carcinoma. 

Course and Prognosis of melanomata is grave in the extreme. Even if removed 
at the first recognition, metastases are only too often found already to have occurred. 
Once a mdanoma has taken on malignant proliferation tlierefore, the prognosis 
should be guarded; there may be no recurrence after operation or metastases may 
declare themselves after a technically perfect operation. Metastasis may take place 
in the lymph nodes, in the liver or lungs, or in the brain, giving rise to symptoms of 
a cerebral tumour, sometimes long after the primary lesion has been removed. 

Treatment. — ^\Vithout performing a biopsy, a suspected melanoma should be 
very widely and deeply excised. On no account should ffie lesion be manipulated 
by forceps in the process of removal. Sometimes, for example with Hutchinson’s 
melanotic “ whitlow ”, amputation is a bettex plan. More drastic block dissections 
of the regional lymph nodes are sometimes carried out. Melanomata are non- 
responsive to X-ray treatment, but X-rays are sometimes used before excision to 
check mitodc activity during the time of removal. 


BLUE N.®VUS (MONGOLIAN SPOT) 

This is a buiton-like, firm, slaty-blue nodule usually found in the sacral 
region. 

Pathology. — Deep in the dermis are spindle-shaped cells containing melanin 
and lying widi their long axes parallel to the surface. The epidermis is normal, but 
with the upper dermis it acts as a light filter and so gives the nievus its bluish tint. 

Course and Prognosis. — ^The lesion is benign and static. No treatment is 
necessary but excision can be carried out if tlie patient wishes it. 


KELOID 

A keloid is a pink or white, firm, raised tumour, often with claw-like extensions 
beyond the limits of the original scar. Histologically there is fibroblastic proliferation 
in the early stage and dense fibrosis in the later stages. Keloids may form for no 
obvious reason or at sites of ingro^ving hairs, acne, wounds, tattoo mar^, vaccination 
scars or bums. Predisposition, both racial and personal, is marked, the coloured 
races being most aflectea and some white persons more than others. 

Acne keloidalis nuch® is probably a keloid due to ingrowing hairs. True acne 
keloids occur on the face and trunk. 

Treatment. — Repeated fortnightly carbon dioxide snow applications, 10 to 30 
seconds on each occasion, may flatten the lesions ; or excision follow ed by radiotherapy 
to tlic scar may prove effective. Exdsion alone is usually most disappointing, recur- 
rence taking place. 
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riBROMA DURUM {SCLEROSING HEMANGIOMA, DERMATO- 
FIBROMA, HISTIOCYTOMA, FIBROMA EN PASTILLE) 

These deeply situated, firm, globular tumours occur in the skin of the legs mot* 
than anywhere else. They may be single or multiple. The colour may be 
light brown, bluish or skm-coloured, depending on the amount of vasculansa » 
lipoid or hmmosiderin deposition, or fibrous tissue. They are usually paimess. 

Pathology. — ^Thc histological appearance varies with the degree ° 

Early tumours contain a preponderance of histiocytes and endothelial cel^®» 
tumours contain fibroblasts and fibrous tissue. Infantile xanthomata, the yeU 
nodules known as nrevo-xantho-endothclioma, are histiocytomata. 

Treatment. — Histiocytomata do not recur after excision. 


FIBROMA MOLLE (FIBROMA COLLI OR SKIN TAGS) 
Fibroma molle is a soft, fleshy, someUmes pedunculated tumour, often 
on the necks and axilla: of middle-aged women. The histology is that of no 
connective tissue. It is possible that these lesion represent a forme fruste ot vo 
Recklinghausen’s disease. , 

Treatment. — Destruction or removal by means of the galvano-cautery 
excellent results. 


DERMATO-riBROSARCOMA PROTUBERANS 
. locally recurrent form of fibroma. One or several groimed 

skin-coloured or purple, form an irregular mass which may ulcerate. There is t 
invasion of tissue but metastasis is unusual, except after many years. True metas 
ising fibrosarcoma is very rare on the skm. j 

, Treatment.— Local excision should include a wide area of apparently not®" 
skm if recurrence is to be avoided. 


MYXOMATOUS DEGENERATION CYSTS (SYNOVIAL CYSTS) 

mostly on the fingers near the disul interphalangeal jom'?-. 
ate tense, tianslucent and globular and conuin mucjnous fluid. Tho wall of the o>>' 
IS made oi hbrous tissue. 


COLLOID MILIUM 

Th Jlli™ “ PmlwaJ-Mrcd, translucent, yellow nodulaUon, usually of the forcbeai 
The Bhmy contents arc degenerate collagen and the cysts are lined with collagen. 



Iu Va,7s^ts)7rrai;;; presem"""™^ "T'*"!! = 

.ne^ed‘‘wSeirSZ S' Ebnl. In loose strands and whorls arc Inte'' 

Sfe au Int SM«?hZsn^„^ ' dogeneraUon may occur. The 

formes frustes also occur in whcil the discos,, may'brmmc' diffiSlt? In adit.® 
to the skm csions may be nodules on the peripheral ncrv« Sd in the central 
ncr%oua s)-stcm, m the chest or abdomen and under the ^nos^m 
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Course and Prognosis. — Malignant change is rare in the skin lesions but more 
:ommon in the visceral ones. 

KAPOSI’S IDIOPATHIC HAEMORRHAGIC SARCOMA 

This condition is probably a benign angiomatosis and is not sarcomatous. Histo- 
ogically, there are spindle cells and numerous dilated blood vessels \\ith extravasations. 

Clinical Picture. — Brown or purple nodules develop, usually on the feet, somc- 
ixnes on the hands or on other parts of the skm. Visceral lesions are common, 
larticularly in the lungs and abdominal organs and lymph nodes. The skin lesions 
ire not tender. They first appear in early or middle adult life, mostly in Jews, slowly 
mlarge and then become static or regress. They may ulcerate. 

Course and Prognosis. — ^The course is usually benign though occasionally 
sarcomatosis has been reported as a terminal feature. 

Treatment. — Radiotherapy may diminish the size of the lesions. Apart from 
this, dusting powders to the feet and measures directed to preventing or controlling 
ulceration are indicated. Watch must be kept for symptoms of viscem involvement. 

OTHER SARCOMATA 

Liposarcoma, myxosarcoma, osteosarcoma, rarely occur in the skin. 

LEIOMYOMA 

leiomyoma may be a solitary tumour or It may occur in groups. 

Clinical Picture. — ^The tumours are split*pea sized, smaller in the grouped 
form or larger in the sobtary type. They are yellowish-brown and very tender to 
the touch, particularly the grouped form. The grouped leiomyomata anse from the 
arrectores pilorum muscles and the lesions may ocoir on the face, trunk or hmbs, 
particularly the extensor surfaces. Solitary leiomyomata may anse from involuntary 
muscle in the skin of the breasts, scrotum or labia majora, or from vascular musculature 
(angiomyomata). 

Treatment. — The only effective treatment is exebion. 

LIPOMATA 

These are soft, freely movable, often ill-defined tumours in the subcutaneous 
tissue. They may be single and massive, for example in the neck, or multiple. The 
latter variety may be p^^l (Dercum’s ^sease). 

Treatment is by exdsion when necessary. 


HEMANGIOMATA 

na:vus flammbus (port wine stain) 

This is a hiemangioina of statically dilated vessels, present at birth and often 
persisting through life, although some small lesions on the eyehds and face may 
disappear after a few weeks of extra-uterine life. 

An hxmangioma at the nucha is very common (Unna’s nsvus, physiological 
naivus). Other sites commonly affected arc the mid-lme of the forehead and one 
half of the face or even one half of the whole or part of the body and limbs. In this 
case there may also be asymmetry, the limbs of the affected side being smaller than 
those on the sound side (hemiatrophy). The vessels m narvus flammeus may be 
barely visible, or obvious apdlanes or large purple venules, perhaps vvitli nodular 
excrescences. 

42 
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Course and Prognosis. — ^Nsevus flammcus usually persists for life, 
the transient form on the face Some of the darker port wine stains may 
more irregular and scaly as tune progresses 

Treatment. — If there is a diffuse pmkness wthout blood 
naked eye, a tnal of thonum-X applications is justified, 1500 
painted on at fortmghtly mtervals for about 12 applications 
^ advisable and if after 12 treatments there is little or no in 
justifiable to contmue ^^lth this procedure Elevated areas iriaj Iv,,. bet 

flattened with the galvano cautery For the rest, cosmetic coverage oners ^ 
prospects, parucularly in women Some cosmetic firms provide a 
cities whereby patients with blemishes can by individual trial be supphen ^ 
cover preparation most suited to their complexions In men, the problem ^ 
difficult and the patient may prefer to leave his lesion uncovered Plastic surge*? 
rarely feasible 


vessels visible to the 
e s u in spirit bong 

Photographic control 


H^YUS VASCULOSUS (STRAWBERRY MARK, CAVERNO-CAPILLARV 

This has a characteristic natural history It may be present at birth or it ^ 
appear withm the first 2 weeks of extra uterine life as a bright red, flat or sug 
raised, pinhead sized nodule, which steadily enlarges until about 8 or 9 mon ^ 
age, when its growth stops and its gradual regression begins, the lesion nnaliy 
appeanng without trace or with sbght scamng at about S years of age 

Someumes these hremangiomata develop on a markedly raised area or 
tissue, but the ultimate prognosis is equally good. Histologically there i5 vasew" 
proliferation m a fibrous or fatty stroma. 

Strawberry nrevi may occur anywhere on the skin but rarely cause 
vcmence unless they involve the mouth or the anus, an ear or a Mger Large ^ 
giomata or those at sites exposed to trauma or a great deal of movement, may beco 
ulcerated and infected. . 

Treatment.— Simple capillary and caverno capillary h®mangiomau are 
to run their natural course v. hich ends m resoluuon at about 5 years of age 
inspection and measurement or photography with reassurance of the 
usually sufficient. It is wise to inform the mother that a waiUng pohey 
the best results in the long run, whereas any interference will cause some scarn^ 
and, jf the lesion is on the scalp, loss of hair Radiotherapy of a strairbeny tf' 
near the nipple of a female infant is likely to be followed by nondcvelopmcnt oi 
breast, and irradiauon of a lesion near a joint may interfere with the growth of 
Appheauons of carbon dioxide snow, made in the first few months while the hascaOo 
oma IS CTOWing, may be followed by a nog shaped recurrence around the scar . 

If there is ulceraUon, infccUon shotdd be controlled with a suiUble anOb»“ 
and the lesion subsequently dressed with toiUc gras until the ulcer is scarred 
If hamonhage occurs it can be controlled by a pressure pad. ^ 

Rapidly growing hmmangiomau around the mouth may have to be trea^ 
injections of hot water or sclerosing chemicals, excision or radiotherapy can be 
depending on what is considered most suitable 


STELLATE UiEMAMGlOMATA 

These smaU ‘ spider mevr appear on the face or hands m young ebdf^ 
They may much more numerous m pregnancy and m the presence of b' 

disorders. There u a central venule with raduUng capillaries. 

Treatment.— The gal^ano-cauteiy point is applied cold to the central 
the current u switched on and the pomt withdrawn when the pauent flinches. 
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SENILE HEMANGIOMATA (CAMPBELL DE MORGAN SPOTS) 

These pinhead-sized or larger red spots occur more and more after the age of 
40, particularly on the trunk and face. On the scrotum they often have a rough surface 
(angiokeratomata). They have no significance as regards the general health and need 
no treatment. 

FAMILIAL HEMORRHAGIC TELANGIECTASIA (OSLER) 

In this disorder numerous hzemangiomata and telangiectases occur on the skin 
and raucous membranes ; tlie latter may cause haemorrhages from the nose, mouth, 
stomach, kidneys, vagina or rectum. 

Treatment. — Individual lesions can be destroyed with the galvano-cautery. 

ANGIOKERATOMA (MIBELLI) 

These are warty angiomata which occur on the extremities of young subjects. 

Angiokeratoma corporis diffusum are similar lesions, but with rather less wartiness 
on the trunk and external genitalia. There may also be proliferation of Bowman’s 
capsules in the renal glomeruli, of the vascular musculature and of the heart muscle. 

GRANULOMA TELANGIECTATICOM (GRANULOMA PYOGBNICUM) 

This is a rapidly growing hiemangioma which soon becomes eroded and infected. 
It presents as a pi^, shiny, orange pip-sized, ending and bleeding nodule. Histo* 
logically there is great proliferation of capillaries and of fibroblasts. 

Treatment is by galvano*cautery destruction. 

GLOMUS TUMOUR (OLOMANOIOMA) 

These very painful nodules are formed from the neurovascular glomus, an arterio- 
venous anastomosis. They are usually single, fiat or raised lesions on tlie finger tip, 
nail bed or occasionally elsewhere, for example on the forearm. 

Treatment is by \vide excision. 

LYMPHANGIOMA 

hympb^ngiomata may be circumscnbed and superUcial or widespread, cavernous 
and deep. In the former, translucent, superficial lemon-coloured or red vesicles are 
present m a group at birth or soon after. The surface of the vesicles may be slightly 
uarty. Histologically there are dilated lymph spaces. 

Treatment is unnecessary but exdsion is sometimes performed. 

In lymphangioma cavemosum there is also hypertrophy of the connective tissue, 
causing macrocheilia, macroglossia or enlargement of part or the whole of a limb. 
In this form treatment other than drastic surgery is rarwy possible. 

JUXTA-ARTICULAR NODES 

These are painless, firm, subcutaneous fibrous nodules, occasionally found near 
the elbov.3 or knees or other joints in tertiary syphilis. Non-syphilitic juxta-articular 
nodes also occur, as in acrodermatitis chromca atrophicans (Pick-Herxheimer). 

PARAFFINOMA 

Parafimoma is a nodular, fibrotic, subcutaneous thickening somewhat resembling 
morphcea, but due to injection of paraffin or camphorated oil, the former sometimes 
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having been used m an attempt to iron out creases and saggings in the ageing 
skin and the latter havmg been used as a vehicle for certain subcutaneous 
injections 

Histologically there is a ‘‘Swiss cheese” appearance of cavitation, mdicating 
where the oily substance was contained, and around these spaces is an uiflanimato^ 
and foreign body giant cell reaction with fibrosis The presence of the oil withm the 
spaces can be demonstrated in frozen sections 

Diagnosis is from Iipophagic granuloma and morphiea on histological groumu 
Treatment is difficult and usually inadvisable wmetimes excision and grafting 
is justifiable 


CUTANEOUS RETICULOSES 

MALIGN RETICULOSES 

These senous systemic, infiltrative disorders may be ushered m by general pruntus, 
furunculosis, nonspecific eruptions, uiticanaJ, prunginous and eczematiscd lesions, 
parapsoriasis en p^uc, poikiloderma, purpura, erythroderma or cutaneous or sub- 
cutaneous obtuse, dome shaped, plum cobured or skm coloured nodules which may 
ulcerate When large ‘‘ tomato tumours ” form, the clinical desenpuon of “ m)CO»^ 
fungoidca ” is sometimes used. It is at present not possible sausmctonly to cla»sify 
these maladies 

Pathology,— Biopsy from the cutaneous nodule shows a polymorphic infiltrate 
m Hodgkins disease and mjcosis fungoides The Sternberg- Reed giant cells axe 
pathognomonic of Hodgkm’s disease and m the infiltrate there are al^ oeuCropmU 
many eosinophils, plasma cells, histio^tes, fibroblasts and immature reticulum and 
stem cells 

In “ mycosis fungoides ” the infiltrate is sinuhriy polymorphic but Sternberg 
Reed cells are absent. Small accumulauons of lymphocjlcs and histiocytes are present 
in the epidermis (Pautner imcro abscesses) 

Clinical Forms. — Hodgkin's disease may present with pruntua, forunculosi*, 
a nonspecific eruption, or tumours or ulcers having the specific pathology of th* 
disease Tumours on the face may give a leonine appearance 

In lymphatic leukarirua, erythroderma (1 homme rouge) is the commonest form 
but this may be preceded by pruntus and nonspecific, eczematoid lesions, by par* 
psonasis en plaque and TCihiloderma or by itchy pmk plaques resemblmg urocana- 
Thc Icukanma may dev efop late m the course of the Large, fungoid tumouia 

may form (mycosis fungoides) with or without leukamia. Infiltrative skm lesions 
have also been described in monocytic leuLcmia and, rarely, m myeloid leukstais> 
Course and Prognosis —These maladies arc all fatal after mtervals varying 
betw cen a few months and sev eral y cars. Death is usually due to pulmonary compuc*" 
tions, marrow destruction or mvotvement of other organs 

Diagnosis — Reuculosis must be considered a possibility in all persistent forms 
of generalised pruntus, furuncubsts, nonspecific erupbons, parapsoriasis en plaque, 
poikilodernu, erythroderma, tumours and ulcers of the skm. Often the di^osia 
can only be established afur a long period of observabon and after repeated biopsies. 

TrcatmenL— General pruntus of Hodgkin s disease may be relieved by X irradia- 
tion of the epigastric region Erythroderma may be subjectiv ely relieved by corbcoiro 
phin Earlier more superficul plaque likeerythwnatousinfiltrauoomayrcsiwndwell to 
weekly painUngs with thorium X 1500 c s u per ml for as many treatments as may 
be necessary 1 he tumours are usually radio-sensmvc at first, responding to two or 
three exposures of 250 r each at weekly intervals As the disea^ processes, the 
tumours tend to become more and more radio-resutanc. 
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BENIGN RETICULOSES 

FOLLICULAR LYMPHOCYTOMA (LYMPHADENOSIS BENIGNA CUTIS *, 

spiegler-fendt sarcoid) 

This occurs as one or more dome-shaped nodules on the scalp, face, ears, nose, 
breasts, genitalia or elsewhere. 

Pathology. — The nodules consist of nests of lymphocytes. 

Course and Prognosis. — ^There is some doubt about tite benignity of this con- 
dition. It is believed that after years the condition may develop into a fatal reticulosis. 

Treatment. — ^The lesions usually flatten and disappear after two or three X-ray 
exposures of 250 r each at weekly intervals. 

miliary LYMPHOCYTOMA 

This is a condition of pinhead-sized, translucent nodules in groups, which arise 
on the malar region or forehead. Each consists of a circumscribed nest of lympho- 
cytes. The condition is not a reticulosis but is apparently an unusual reaction to 
light. 

Treatment is ineffective. Light-screening creams should be prescribed, if only 
to prevent worsening. 

DISEASES OF THE HAIR 

CONGENITAL CONDITIONS OF THE HAIR 

These include pili torti (spiral twisting of the hair) ; monilethrix (beaded hair, 
the shaft being constricted, with absence of the medulla at regular intervals, as a 
result of which tlic hair breaks off short) ; congenital ectodermal defects in which the 
scalp hair may be delicate and line, or woolly or absent (congemtal alopecia). In 
albinism, the hair is white. 

ACQUIRED CONDITIONS OF THE HAIR 
CANITIES (whiteness OF THE HAIR) 

This may be physiological from the age of about 40 years onwards. It may also 
be pathologic^ and premature in endocrine disorders including hyperthyroidism and 
Simmonds’ disease. _ There may be parual or general whitening of the hair that 
regrows after alopecia areata or in the involvement of hairy areas by vitiligo. The 
hair may also become white after severe emotional disturbance. 

Treatment is by smtable dyes which may be of the harmless type, for example, 
henna ; or potentially harmful, for example, paraphenylenediamine. Before using the 
latter, a patch test should be performed to determine the presence or absence of 
sensitivity to the chemical. It should never be applied to a scalp on which any cuts, 
abrasions, scabs or redness exist. 

NON-CICATRICXAL ALOPECIA (BALDNESS) 

This may be local or general ; all the hair may be lost from a given area or there 
may be sparseness of the hair on the rite (alopecia diffusa). 

Alopecia areata is a complete loss of hair from a circumscribed area of the scalp 
or the beard. _ More extensi\ e forn» result in the loss of all the hair from the scalp 
(alopeda totalis) and in the worst cases the hair of the beard, lashes and brows, a-xiUa 
and pubis, and even the glabrous hair may fall (alopeda universalis). 

/Etiology and Pathology. — The cause is unknown but emotional factors arc 
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pron>m=«maboutt« .tedsofA^cases The ^nd.™n 
symbolisanon H.stolog.caUy, th«e is an ““S'/the milder forms, 


atrophy more marked ^ oval or circular, com 

Cluucal Pictures —In simple alopeaa areata, there are , There 

pletely bald, shmy patches, which by confluence r^y f“™ of recent and 

IS no sign of inflammation and an absen^ of swrf These are 

extending patches, “ exclamation mark (dub shaped) i the surface 

short hairs with their ends of greater diameter than the ung adults 

of the skm First attacks of the condition often occur m children an y 6 
Ophiasis IS a variety of alopecia with serpentme lesions localised lesions 

Course and Prognosis —Recovery is usual from first attadm ^d l^is^^^ 
but becomes mcreasmgly unlikely witheaA retmrtence op the occipito- 

devdops while another is regrowing The band like oOTts 

temporal regions and alopecia totalis are of poor prognosis When reg 
the new hair is at Erst fine and often white , c, a- * * d from tmea capiw 

Diagnosis —In children, alopeaa areata has to be differentiated “om broken 
and from trichotillomania. Tmea capitis presents as scaly The 

hairs looking thicker than the adjoining ^ealAy l^s ^d vnth frayed ^ 
inflammatory rcacnon may be msi^cant or franldy dot » nngworm 

cMimmation and microscopy makes the dmgnpsis clear The bla^ oot 
due to T woioccuffl, m wmch the hairs break off flush with the , <r.--nuation. 
may resemble a regrowing alopecia Microscopy is necessary for the omer^ ^ 
TnchouUomania. an habitual tuggmg, twistmg and manipuUuon pi we ^ 

usually situated m the frontal or temporal regions , the hair loss is oojy paru 
history of hair-tuggmg w 01 be obtamed if the parent is asked this ncatncwl 

In adults, alopeaa areata has to be differcnuated from various forms oi at** 

alopeaa (? c ) , w j « ctadv or a 

Treatment is suppoitive A stunulaung hmment may be rubbed m 
second degree erythema exposure to ultra violet irradiation given once ® kgj 
Psj choihcrapy is seldom effecuve Foa of sepsis and eyestram are no longer reg 
as of adiological significance the 

The term alopecia diffusa impbes a diffuse thmnmg of the hair over pan 
whole of the scalp . about 

Androgenic awpecta is the commonest variety, occurring m most males “ ^ ^jpes 
the age of 40 onwards and, in some, as early as 20 years of age The hair be ^ 
thinner and finer in Ac bifrontal and vertical regions but remains m its foimer t» ^ 
and thickness on the rest of Ae scalp Genetic (racial and familial) wflucnces^^ 
important m its atiology, also Ac fineness of Ae hair There is at present no 
of chcckmg its progress except by control of Ae comadent scurf or mildly 
foUiculms ( 90 ) Massage may do more harm than good and ultra violet irradia 
has no cffca. (Xstrogens, loo, in pracUcal doses, are mcffccUvc 

\S omen also arc sometimes aifeaed wiA this type of hair loss after Ae 
and Acre may also be hirsutcs of male distnbuUon. Occasioiially alopecia of au 
geme t)pc occurs after pregnancy, m Aese circumstances, non«destructioh 
androgens by Ac li\ cr is suspected as Ac cause 

In myxadtma, Ae hair o\er Ae whole scalp is thinned, fine, dry, limp and 
less, but may rccoicr some of its former texture by suitable dosage wiA A)T0 

'*^?n nutritional deficiencies, particularly of tntamins A and C, Ae phrynodertoa^ 
process may m%'ol\c Ac scalp, causing kiss of hair and a finer texture of Aosc 
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Defuvium capillorum is a term used for conditions of temporary or permanent, 
occasional or recurrent, falling of the hair from causes knotvn or unJmown, including 
acute infections, emotiond stresses, exfoliative dermatitis, toxic processes and nutri- 
donal defidency states acting indirectly through endocrine and metabolic mechanisms. 

In infective (“ sehorrhceie ”) dermatitis, the hair loss of masculine distribution that 
is so often present is accentuated by the folliculitis. 

In secondary syphilis, there may be an irregular but diffuse loss of hair, giving a 
“ moth-eaten ” appearance to the scalp. 

X-irradiaiion is often used to bring about epilation of patients suffering from 
ringworm of the scalp, A single X-ray exposure of 400 to 450 r causes shedding 
of the hair after 3 wee^, with complete regrowth starting in another 3 weeks. Further 
exposures, or a single exposure of more than 450 r, may cause permanent epilation, 
with the development after a few years of the picture of chronic radiodermatitis 
(atrophy, telangiectasia, pigmentation and depigmentation). 

Certain ioxtc substances have a direct action on the hair papilhe. One of these, 
thalious acetate, was used some years ago to bring about temporary epilation, but its 
use has been almost completely abandoned owing to the s mall margm between the 
therapeude and the toxic dosage, the latter causing albuminuria, blindness, coma 
and even death. The use of this substance is strongly to be deprecated. 

FRAGILITAS CRINIUM 

' Breaking of the hairs at various distances from the scalp must be differentiated 
from dcflu^um capillorum. The hairs show frayed and split ends and sometimes 
frayed nodose swellings on their shafts (trichorrhexis nodosa). The cause is undue 
drying and degreasing of the hair which may follow the excessive use of shampoos. 
Bleaoung agents may also be responsible. The treatment is preventive, by avoidance 
of these substances In excess. Once it has occurred, it may be helpful to prescribe a 
lotion of salicylic acid 2 per cent., oil of rosemary 2 per cent., castor oil 12| per cent, 
in industrial spirit, for use as a hair dressing. 

PILI INCARNATI 

Ingrowing hairs, resembling folliculitis barbs of mild degree (9.0.). 

CICATRICIAL ALOPECIA 

Scarring baldness has a large number of causes, including ; 

Physical traumata — cuts, bums. X-rays, radium. 

Chemical traumata — caustics, etc. 

Exanthemata — variola, varicella, zoster. “ 

Drug intoxications — lichenoid mepacrine eruption. 

Fungous infections — kcrion, favus. 

Granulomata — syphilis, lupus, sarcoidosis, leprosy, halogen eruptions. 

Reucuioses — lymphocytomata or fyraphoblastomata ; Hodgkin's disease. 

New growths — rodent ulcers. 

Nrcvoid conditions — n»vus sebaceus, hydrocystadenoma papilliferum (both 
present as bald areas with yellowish papillomatous outgrowths). 

Skin diseases — lupus erythematosus, lichen plano-pUaris, morphoea, folliculitis 
decalvans, acne v-arioliforrois, pseudo-pelade. 

A few of these may be described in some detail. 

Radiogenic alopcaa presents as poikiloderma, Uiat is, a polymorphic and patchy 
picture 01 atrophy, telangiectasia, depigmcntation and hj’pcrpigmentation. It is 
occasionally seen m patients who have b^xn treated by X-raj-s for ringworm of tlie 
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scalp m childhood The condmon is irreversible and, after several years, keratoses 
and squamous carcinoma may develop. . 

VanccUa, vanola and zoster may show macular bald areas at the sites previously 
occupied by the vesicles , 

•^e lichenoid gold or mepaerme denmiosis presents as one of its features a 
foUic^itis of the scalp, beard, eyebrows and lashes, which is followed by D^dnea 
either temporary or permanent. The history of drug ueatment and the hcbeaoia 
features elsewhere help to supply the correct diagnosis 

Favus may present with scutubform crusts with an offensive odour or as folliculius 
decalvans {qv) Affected hairs fluoresce pale blue under Wood’s light and spores 

and mycelium are visible within the hair slwfts on microscopic examination. 

Syphilis, m addition to the “ moth-eaten ” alopecia at the secondary stage already 
mentioned, may m the tertiary stage cause acatnaal alopecia at the sites of gununaU 
which, in this situation, often develop a heavy secondary infection 

Leprosy may give nse to baldness m its nodular and m its macuio-anasstnetic 
forms 

Lupus vulgans rarely mvolves the scalp, and when it does the face is usually 
heavily affected as well with the characteristic “ apple-jelly " nodulation 

Reticuloses may cause obtuse skin- or plum-coloured, dome shaped swellings, 
with baldness on the scalp, or occasionally more diffuse pmk mfiltrated nodulation 
Rodent ulcer, when it affects the vertejc, differs considerably from the button 
like lesions seen on the face The scalp lesions are or even slightly depress^ 
scleroderma-hke plaques, perhaps with some crusting around the edges, which als^ 
have a slight translucency and pearly appearance. 

Lupus cryiheroatosus causes red, bald patches, With central atrophic scamog 
and margiiul infiltrated redness with follicular plugging and adherent scales 

Lichen piano pilaris causes irregular areas of baldness and it^y, acununaUi 
violaceous, toUicular papules with shmy tops 

Moiphcea causes an oval or hoear waxy, shmy, bald area U7tb a hlac halo . 
FolUcuhus decalvans is a coccal foUio^tis causing atrophy of the follicles and 
atrophic scarruig with baldness Often the cenual area is baW apart from a few sc**' 
tered hairs but shows no active mflarmnation , towards the margin of the bald area 
arc scaly follicular papules and sometimes a few pustules The condition can b® 
controlled to some extent by appropriate antibiotics 

Acne vanoUforrms leaves depressed, hairless scars around the hair margin 
Pscudo-pciadc presents as irregular and angular areas of scarred baldness with 
tufts of hair remaming amidst the bald patches The condiuon sometimes represent* 
the end stage of hchen plano-pdans of the scalp 

VUrythma ophrypgma is a rare, scarring folhculiUs of the cvebrows, of uncertain 
xuology. Someumes it may be a mamfcsuuoo of lupus erythematosus, soroetiioe* 
of cocc^ folliculitis profunda (sycosis) ' 

PfuJoUxoiltlu capitu ahuedens cl suffodttm is a rare condiUon of fluctuant swdhD?* 
on the scalp with smuous tracks, mulupic smuses and considerable loss of hair 
Culture ix stenle. The condition is analogous to hydradenitis suppurativa, and 
is mow difficult w reUev c. It may be necessary to open up the tracks ^d aUoW the® 
to heal by granuUuon. 


IITFERTBICIIOSIS (lURSUTES) 

rir !,xa!u,J/cm ocaii, u coiiw fcur. giowuig „luch a 

rmall and nodular but sometimes extenstve and pUquc-Iike Thev rarely need treat- 
ment they occur on exposed surfaces, when the pauent may ask for somttl^? 
to be done on cosmeue groun^ One of iw o course* ihould be idoptcd-citfacf ^ 
hairs are deiuoycd mdivuiuaUy by electrolysis or the whole mole is exosed and the 
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wound stitched or grafted. Interfering traumatic procedures, sucli as cautery or 
carbon dioxide snow freezing, are to be deprecated : the cosmetic results are poor 
and the depth of the lesions means that only excision can remove it all. 

Very rarely local hirsutes occurs over the sacnira without pigmentation, apparently 
as a vestigial tail. 

General hypertrichosis involves the areas of masculine coarse hairs, the upper lip 
and beard area, the chest, rmd-line of abdomen and subumbilical triangle, and the 
extensor surfaces of the limbs. Gross hypertridiosis is sometimes a source of embar- 
rassment in the male ; in the female, znmor degrees may be equally distressing. 

Etiology. — ^The majority are generic (radal and familial) in origin and no doubt 
related to a functional endocrine imbalance which is, at present, incapable of adjust- 
ment. If the moon face, obesity, purple striae, hypertension and glycosuria are present 
(Cushing’s syndrome), investigation should be made for pituitary or adrenal cortical 
neoplasia. 

The administrarion of adreno-corticotrophic hormones may bring about acne and 
hirsutes. 

Acne vulgaris is often accompanied by hirsutes of moderate degree. 

Treatment. — If there is no hypertension, glycosuria, moon face, stri$ or obesity, 
and normal 17-ketosteroid excretion, the condition can be regarded as genetic and 
is a functional endocrine disorder, incapable (at present) of relief except by local 
epilatory methods. 

For coarse hairs, electrolysis carried out by an expert pves the best results, but 
in inexperienced hands noticeable pinpoint scarring may loUow. If the hirsutes is 
widespread and iiner, electrolysis entails many tedious treatments and it is better to 
use some simpler method of masking the condition. Bleaching with peroxide of 
hydrogen (neutralised) followed by exposure to daylight, is often valuable. Shaving 
is often the ideal method and does no^ as is supposed by some, lead to coarsening of 
the hair. Unfortunately, it carries mth it a discouraging sense of performing a mascu- 
line act and many women refuse this suggestion for rirat reason, altliough they are 
prepared, illorically, to use pumice, the equivalent of pre-historic man’s razor. 
Chemical depilatories are more useful in the a:^s: than on the face, where any inflam- 
matory reaction they might cause would be more unfortunate. 

Epilation by wax has a small sphere of utility for localised patches as a tem- 
pera^ measure. Plucking, too, is commonly performed for this purpose but, if 
persisted in, may end in some traumatic epidermal proliferation of the ostia of the 
lollicles. 

X-rays should never be used for cosmetic epilation of women’s faces, breasts 
or limbs because of the likelihood of chronic radlodermatitis developing and of 
subsequent keratoses and epitheliomata. 


DISEASES OF THE NAILS 

The nails may be affected in various ways by local or general conditions, congenital 
or acquired. 

PARONYCHIA 

Paronychia, or inflammation of the nail fold, is due to micro-organisms gaining 
ent^ through a break in the cuticular barrier, and it may be acute or chronic. 

The acute form (paronychial whitlow), due to coccal infection, presents as a red, 
tender, cushlon-Uke swelling on one or both sides of the nail fold. Yellowish 
disraloration, due to pus formation, is soon apparent. A painless epidermal 
variety may be the unsuspected source of various staphylococcal infections of the 
skin. 
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Treatment is by systemic penidllin in the earliest stage or by avjulsioa of the 
nail and a paronychial flap at the later stage. The epidermal variety is easily 
dealt Viitli by removal of overlying epidermis and cleansing with 1 per cent, 
cctrimidc. 

If a paronychial whitlow persists, neither resolving nor suppurating, considera- 
tion should be given to the possibility of its being an example oi Hutchinson’s melan- 
otic whitlow (onychia maligna), a highly malignant condition masqueradmg as an 
infection and necessitating amputation {^c MeUnoma), 

Chronic paronychia, like the acute form, is due to destruction of the protective 
cuticle on the nail plate. This happens following the use of powerful detergents, 
strong alkalis and soaps, constant exposure to water, the use of cuticle removers, and 
clumsy manicure. Through the gap thus made pass detergents, soaps, alkalis and 
water which cause a chemical paronychia with alkalinity of the fold : this predisposes 
to infection by organisms norm^y present on the skin, such as momlia and Staphy- 
lococcus tapTophyticut. 

_ The condition presents as persistent, reddened, cushion-like swelUngs around tnc 
nail fold, with a space between the fold and the nail into which a probe can be passed 
for a few millimetres. There may be occasional exacerbations with a slicht discharge 
of thin pus. The nail plate is usually deformed (onychia) by irregular transverse 
ridgitig and grooving, with some discolouration. Sometimes a nml becomes detached 
from its bed. 

Course and Prognosis,— Untreated, the condition tends to persist indefinitely. 

Treatment — Wet work and the use of detergents and alkalis must be reduced 
to a tninimum. Rubber gloves, if used, should be worn for not more than 10 minutes 
at a time, A water-repellent barrier cream may be applied around the folds imraeoJ- 
ately before doing any essential wet worL . 

Active treatment consists of the application of pigmentum magent® to the 
fold twice a day by means of a carocl-luur brush. This may succeed in the nuiow 
cases but, in more severe ones, a course of X-irradiation (150 r fortnightly up t® * 
total of 600 r) Is often most efiective. 

The patient must continue to take precautions against damage to the cuticle after 
the condition has healed. 

Tuberculous paronychia is very rare. Its treatment is the same as that of cutaneous 
tuberculosis elsewhere. 


INGROWING TOC NAIL (UNGUIS INCARNATUS) 

This nearly alwajs affects the great toe and is due to a faulty technique of cutung 
the nail whereby a lateral sharp spur is left which cuts into the flesh : tight socU 
and shoes also play a part. The condition presents as a painful swollen area to 
side of tile loc near the free edge of the naiL A purulent infection is common, or * 
granulomatous condition. 

Treatment,— In the early stages, corrccuvc chiropody may be sufficient bot 
once a purulent or granulomatous condition has docloped it is necessary to remove 
half tiic nail and to cxdsc a wedge of tissue at the site of ingrowth to enable the nau 
VO grow without cutting into tiie flc^. 

HangrunU arc skin tags alongside the nail, the result of faulty manicuring, a «c. 
Of chapping, llic lag as u tears becomes of increasing depth. The diagnosis «* 
iroin paronyciiial wans (?.c.). The treatment is to cut off the tag and to apply 
anuseptte and a collodion dressing. " 

Siwun^io/ fnpcTkcTatoJU is usually due to psoriasis, dennatius or some oih^ 
s*in diwfder. 1 inca must be excluded by microscopic cxaminauon. 

wi/ttiu presents as a painful swelling bcniatii the naJ, witli 
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hyperkeratosis. The condition is differentiated from a subungual wart by X-ray 
examinatjon, and the treatment is suigicaK 
Subungual zcarts (see Warts). 

DISORDERS OF THE NAIL PLATE 
Affections of the nail plate, seaindary to disease of the matrix, are many and 
various. The nails may unde^o atrophy or complete destruction (acquired anony- 
chia), or hypertrophy, the latter cither as a simple thickening following trauma 
(onychauxis) or as ram’s-hom-like masses (onychogryphosis or “ claw nails ”). For 
convenience, the thickened nails may have to be removed but the new nails will 
be just as tluck. Excision of the nail beds is sometimes advisable but it is a delicate 
surgical procedure to remove all the bed proximaily and laterally wthout opening 
the distal interphalangeal joints. 

Congenital abnormalities include absence of tbe nails (anonychia), rudimentary 
nails, ectopic nails (onychoheterotopia), spoon-shaped nails (koilonytiia), extreme 
thickening (pachyonychia congenita). 

Tics Sfecting the nail and its surrotmds include nail biting (onychophagia) and 
pi ckin g (onychotillomania), one form of hangnail, and knuckle chemng. 

Dystrophy (dullness and roughening) of the nails may be due to ringworm, psori- 
asis, dermatitis, lichen planus, syphilis, tuberculosis, leprosy or unknown causes. 
Ringworm should always be suspected when one or a few nails are discoloured, 
irregular, friable or honeycombed, hlicroscopy, repeatedly if necessary, enables the 
diaroosis to be confirmed. 

Psoriasis of the nails usually occurs with psoriasis elsewhere so that the diagnosis 
is simple, but it may affect the nails alone. It presents as " thimble pitting ” of the 
nails, there being anything from a single pit to uniform involvement of all the nails. 
In its more severe forms, it causes yellow opaque, brittle thickening of the nails, 
usually distally or bterally, sometimes over the whole plate. The nails may be raised 
and shed by psoriasis of the nail bed. 

Dermatitis around and in the nail folds leads to pitting and transverse or longi- 
tudinal grooving of the nails. 

^Vhen dystrophy of the nails is not explicable as of fungous, psoriatic or dermatitic 
origin, the Wassermann reaction should be tested and examination directed especially 
to evidence of syphilis or of lichen planus elsewhere. IVIedian canaliform dystrophy 
is a permanent thickened ridge running along the centre of the nail and due to previous 
chemical or physical trauma to the part of the matrbc supplying this portion of nail. 

Splitting of the nail tips into lainellce (onychoschizia) is usually caused by powerful 
detergents or alkalis ; occasionally, nail manicure preparations and varnish removers 
are responsible. 

Transverse groovings and ridgings of the n^s are spoken of as Beau’s lines. They 
may arise in one or more nails from dermatitis, psonasis and other skin conditions, 
or they may indicate some recent illness, for example pneumonia, which has led to 
a temporary impairment of the nutrition of the nail. They take about 6 months to 
“ grow out” and, from their situation on the nail, the date of previous ill-health 
can be roughly estimated. 

Longitui^ial grooving and ridging of the muls is very common and of no signifi- 
caiice in minor degrees ; but when severe and accompanied by splitting of the nails 
it is dignified by the name of onychorrhexis and attention should be paid to the 
avoidance of degreasing and dehydrating substances. 

n%ite spots on the nails (canities unguium or Icuconychia) are of no diagnostic 
significance or import, except that th^ indicate areas of imperfect comification, 
possibly the result of injury. 

Longitudinal bands of variation in colour^ dther lighter or darker, may result from 
local pigmentary changes in the matrix. 
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Kotlonychia may be congcmtal and of no scnous import. When acquired, it often 
indicates a chronic malnutrition of the matrices from iron and vitamin B denacncy 
A general cause cannot always be found and local ischicmic processes are wmeuroes 
responsible Damage to one or more fingers may cause a somewhat similar dclonmty, 

except that the nails are not thm as they are in nutntional koilonjchia 

Clubbing of the fingers includes an increased curvature of the nails, wta ^ “ 
longitudinal and transverse axes, and an increased springiness of the nails on tnei 
beds It IS associated with suppurative lung oinditions and cyanotic congenital new 
disease, etc There is often also hypertrophy of the distal phalanx (hypcitroplu 
pulmonary osteoarthropathy] \ r m 

Detachment of the nail from its bed may start proximally ^onychoptosis) iro 
haimatoma or paronychia, or distally (onycholysis) as m psoriasis Onychomades 
IS a term applied to shedding of all the nails (sometimes recurrently), starting P*"® 
mally The causes of this phenomenon include vasospastic states, skin diseaw 
beneath the nails, for example exfoliative dcrniaiiiis or psoriasis, chemical conta , 
injury, syphilis, diabetes or scarlet fever m its peeling stage 

Usure des angles is a term applied to vveanng away of the free border of one 
more nails as the result of occupational friction or even merely rubbing with the tinge 
tips 


CONDITIONS OF THE NAIL BCD 
Conditions of the nail bed observed through the plate include the ‘ 
hiemorrhages ” of lupus erythematosus, purpura, hxmatomata, cyanosis, stains o 
various chemicals and racial pigmentation 


DISEASES OF THE LIPS AND MOUTH 

The Ups and mouth are affected in many skm diseases which have been 
elsewhere it remains to describe a few other conditions affecting the lips and moutn 


CHEILITIS 

Commusural chethtu (angular stomatitis) causes redness, slight cnistmg and 
mg It may be a form of infective (flexural) dermatitis , or a manifestation of d^ 
oency of iron and vitamin B , or due to falling in of the angles of the mouth and •* 
resultant extension of the moist surface, arising from lack of teeth or from denwres 
which are too narrow and shallow , or it may be due to salivation resulting 
hypersensitivity to vulcanite or acrylic denture material, to tooth paste, mouth 
or fruit juices It should be remembered that frambtcsiform syphihdes may develoP 
m this situation or at the cleft of the chio 

Chethtu exfoliativa is a pcelmg of the vermilion surface of the bps usually due to 
contact with a sensitiser In severe forms there is cedema, vesiculation and emsong 
perhaps going on to fissunng Eosm m lipstick is the commonest cause , this taij 
act either by causing a contact eczematous reaction or by causing sensitisation to 
ultra violet rays In the former, both bps may be affected In the latter, the louet 
hp alone suffers Rarer causes mclude naii varmsh, tooth paste, mouth wash^^ 
fruit juices, essenual oils nicotme, mentholated cigarettes, chemicals handled a 
■work and a lip sucking and chewmg habit. 

Chethtu pandularu is a rare condition of unknown cause The mucous 
are enlarged and there is a glairy exudate, with some crustmg Treatment is nf 
cautery dcstrucuon of the swclbngs 

Macrocheiltamoyhecongeiatafoeacnutml The latter is usually due to Ijnipha^^ 
obstruction secondary to streptococcal cellulitis, the infection gaining entry ituoog® 
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a fissure; but syphilis and tuberculosis are also sometimes responsible for this 
elephantiatic condition. 

Conditions of the lips dealt witli elsewhere include lupus erythematosus, lichen 
planus, psoriasis, keratoses, leucoplakia, urticana, crj’thema multiforme, granuloma 
pyogenicum, syphilis, tuberculosis, recurrent herpes and tumours. Mucous (retention) 
cysts occur on the mucosal aspect. 


STOMATITIS 

Inflammation of the mouth may cause diffuse redness, erosions, blisters, submucosal 
hxmorrhages or ulcers. The tongue may exfoliate. In more chronic forms redness 
is inconspicuous and there is leucoplakia. 

Etiology. — Lesions appear in the mouth in infections with sypliilis, tuberculosis, 
streptococci, monilia, Vincent’s angina, herpes simplex, zoster, varicella, variola, etc. 
Lesions also appear in intoxications by many drugs (g.u.) and heavy metals. Nutri- 
tional deficiencies (scurvy, pellagra) cause hiemorrhage and inflammation. Blood 
d^orders such as leukaemia, agranulocytosis, pernicious anaemia, hsemophUia, meta- 
bolic disorders such as diabetes mellitus and unemia, may all cause lesions in the 
mouth. Finally, certain idiopathic skin diseases may be responsible, particularly 
lichen planus, lupus erythematosus, erythema multiforme, pemphigus, B^cet’s syn- 
drome, Lipschiitz disease and rare maladies such as epidermolysis bullosa, Darier’s 
disease and acanthosis nigricans. 

SyphilU . — Primary lesions may occur on the lip, tongue, palate or tonsil and 
mucous patches and “ snail track ” ulcers may appear anywhere in the mouth. 
Gummata may develop in the palate or tongue or there may be a syphilitic glossitis 
with irregular leucoplalda. 

Tubereulofis (see page 1241). 

Streptococeai stomatitis may complicate tonsillitis. There is a patchy or generalised 
cherry-red and swollen condition of the gums. 

Monilial stomatitis (thrush) produces soft white, rapidly spreading raised patches. 
This mriady may develop In infants or in adults who are ta^g antibiotics or using 
andbiouc mouth ivashes. 

Vincent's angina, due to symbiosis between a spirochate and fusiform bacillus, 
causes grey paties in a red, raw, bleeding surface ; it particularly affects the gingivo- 
buccal margin or gingival sulci. Gangrenous stomadtis (cancrura oris) is a very rare 
form of Vincent’s infecdon in extremely debilitated children. 

Herpeik sttunalflis first affects infants 2 to 3 years old. Tliis primary infection 
may be followed by a delicately balanced host-vims reladonship wiUi recurrences of 
aphthous stomatitis when debilitated. There are painful swollen erosions (aphthie) 
on the cheeks, gums or tongue. 

Zoster (see p. 1247). 

Varicella (see p. 1248). 

Variola (see p. 160). 

Stomatitis medicamentosa .- — Iodides may cause luBmorrhages or bulla} ; many 
other drugs may cause bulke, erosions, ulcers and lesions resembling lichen planus 
or crytlicma multiforme (see Drug Erupuons). 

Stomatitis due to heavy metaU . — Mercury in sufficient dosage causes salivadon 
witli gross su elling of the gums and tongue, often accompanied by nephritis. Lead 
causes a blue-black discolouradon of the gums opposite areas of marginal gingivitis 
(pyorrhoa). There may also be ulceration. Silver causes a blue-grey pigmentation 
cr an increase of melanin pigmentation. Bismuth may cause a similar discolouration, 
and gold may oust stomadtis and pi^entadon. These metallic pigmentadons have 
to be dilTcreniiated from that of Addison’s disease and racial pigmentadon which 
may occasionally be seen on the gums of white persons witli some coloured ancestry, 
as well as in die mouths of coloured people. 
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Scurvy causes swelling, redness and friability of the gums and purpura or bsmor 
rhage fn pellagra the tongue is centrally stippled, beefy and raw at the narrow tip 
and sides In hukamia and agranuJocytom there may be purpura, haimorrhages 
and secondary mfectioa, m pernicious ancemia the tongue is smooth and 
in hemophilia hxmorrhages may occur within the mouth In untreated diahettt 
melhtus the tongue is large, red, dry, glazed and fissured and there may be gingivi^ 
In uramia there may be oral ulceration and gingivitis Lichen planus has been de 
senbed dsewhere, buccal lesions occur most commonly and the lips, gums an 
tongue may also be affected m this malady Lupus erythematosus occasionally affects 
the mucosal aspects of the cheeks , there are shiny red eroded areas iwtb uJeeraUon 
and leucoplakia 

Erythma multiforme (see p 1257) 

Pmphtgus (see p 1288) . 

Behcet s syndrome begins with ulceration of the mouth, ulcer anon 
or senous eye changes of CQntunctiviSsTkgl'atitirgr iiypopyon One site ^y be 

affected montlis or years before the others There may aIso”Be nodules in the skin 
or acuminate papules The eye changes end m blmdncss The cause is unkno^o 
and there is no effective treatment. Before the eyes are affected it is doubtful if this 
malady differs from periadenitis mucosie necrotica recurrens of Sutton, or from ulcus 
vulvjB acutum recurrens of Lipschutz, both of which are described as causmg ulcera 
Uon of the mouth and vulva 

Etulermolysu bullosa of the skin may be accompanied by eroded oral lesions 
which go on to leucoplakia 

LEUCOPLAKIA 

Leucoplakia (mucosal dyskeratosis) is chrome stomatitis • 

Etiology and Pathology —Leucoplakia may be caused by physical or chenucai 
irritation, or it may be the result of various diseases within the mouth, mcludmg ueben 
planus, lupus erythematosus, syphilis or drug mtozications 

Histologically there is hyperiicratosis and parakeratosis and shght acanthosis 
Clinic^ Picture -—Leucoplakia may be smooth, irregular or verrucose The 
smooth type is common on the buccal mucosa and is relatively benign, but on tW 
lower Up It may be the precursor of carcinoma The irregularly raised and depressed 
form IS often syphilitic and precancerous It occurs especially on the tongue aua 
within the angles of the mouth The verrucose form also is potentially carcin<> 
matous The habit of cheek chewing may cause a pseudoleucoplakic roughness and 
whitening just within the commissure 

Diagnosis from lichen planus is sometimes difficult and in fact may not be 
possible even on histological grounds Lidien planus usually presents as polygou^ 
white spots, feathery streaks or foliate tracenes, and atrophy with slight depsessi^ 
of the surface is more likely to be present than elevation, as m leucopl^a- At the 
vulva leucoplakia may be secondary to faction Fnction may also cause a whit® 
peclmg condiuon, with fissurmg of me perineum and penanal region this, howeicr, 
13 not leucoplakia but hchemfication, modified by the moist fiexural situation Leuco 
plakia only occurs on mucous surfaces The distinction is important because it 
unnecessary to excise the white skm of the perineum and periaxul region m such * 
case on the grounds that it is a precancerous condition on the skin as well as on the 
vulva Excision, if it is earned out, should be linutcd to the mucosa of the vulva. 

Treatment.— Leucoplakia is best treated by bland applications such as norc^ 
saline mouth washes and hydrous omtment to the vermilion surface of the lip Smok 
mg, hot dnnks and condiments are best avoided No further action is siecessaij 
except periodic inspection for the earhest evidence of neoplastic proliferauon ^ 
this IS seen, exasion of the affected area should be earned out forthwith. Radio- 
therapy is inadvisable 
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GLOSSITIS 

iEtiological factors in tins condition are alcohol, smoking, condiments and gastro- 
intesdnal and metabolic disorders (Plummer-Vinson syndrome, sprue, pellagra, per- 
nidous anxmia, diabetes mellitus). Electrogalvanism from metals of different electro- 
potentials in dental prostbeses can cause a metallic or salty taste, salivation, tingling, 
shocks, eroded gums or tarnished teeth. 

MoelUr^s glossitis (glossodynia exfoliata) is rare. It chiefly affects women, causing 
severe burning pain which makes feeding diflicuit. There are red patches of denuded 
filiform papUlx and white leucoplaldc nodules. 

Glossitis rhojnboidea mediana is a lozenge-shaped elevation in the mid-line about 
the middle third of the tongue, well defined anteriorly but fading posteriorly into the 
drcumvallate papillae. It is due to the persistence of the tuberculum impar and is 
of no serious significance but is sometimes discovered accidentally by the patient who 
may think it is cancerous. 

Glossodynia^ — This may be symptomatic of irritation from heat, alcohol or trauma ; 
of avitaminosis, pemidous amemia, leukremia, drug intolerance (espcdally phenol- 
phthalein), electrogalvanism, xerostoma or cancerphobia. It may also occur from 
changes in the temporo-mandibular joints, usually due to lack of teeth resulting in 
abnormal stresses on these joints. 

Lingua geographica is often accompanied by soreness. In this idiopathic condition 
there is a wandering superfidal exfoliation which slowly changes its distribution day 
by day, producing reddened, denuded areas. It is bem'gn and patients' fears of 
cancer can be allayed with confidence. Treatment is palliative, with normal saline 
mouth washes or, tetter still, by ignoring it. It tends to persist indefinitely. 

Lingua plicata (scrotal tongue) is a congenital malformation of deep suld running 
in various directions. Its significance is mat it may lead to accumulations of food 
debris in these folds. Careful hygiene is advisable, perhaps using a wool-tipped probe 
to clean out the suld. 

Lingua nigra has two forms. The black ” hairy “ tongue is an hypertrophic condi- 
tion or the miform papilke giving the centre of the tongue in its anterior third an 
appearance like a black dog’s matted coat. The use of antibiotics may aggravate 
it by encouraging the growdi of yeasts in the interpapillary spaces. The non-hairy 
bladt tongue may be caused by chewing tobacco or tooth paste, dyed sweets, certain 
dru^, dwomogeoic bacteria, fungi, or metallic sulphides. The tongue is dark in 
Addison’s disease. 

Tumours of the tongue include papilloma, carcinoma, hiemangioma and lymphan- 
gioma, lipoma, fibroma, sarcoma, chondroma and mucous cysts. 

Macroglos'sia occurs in primary systemic amyloidosis and lingual keratoses in 
some cases of Darier’s disease. 

Brian F. Russell. 


TROPICAL SKIN DISEASES 

Introduction. — In the tropics and subtropics skin diseases are of major import- 
ance. In addiuon to those which arc pecuhar to hot countries, the skin diseases 
of temperate climates are commonly encountered there and for a variety of reasons 
often assume more serious sigtuficance. This was very evident in white troops 
fighting in the tropics in tlie ^V^ of 1939-1945. 

SHn texture and pigmentation are important, and generally fair-skinned blond 
mdiriduals do not stand hot climates as w^ as dark-complexioned people. ^\lbinism 
and acquired Icucoderma are botli assodated with lack of protective pigment in the 
skin and depigmented areas, especially in fair-complexioned individuals, and may 
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show abnormal cutaneous response to sunlight, with vesicular mflammatjon Bnght 
tropical sunlight is especially injurious m conditions of solar sensitivity, such as lup^ 
erythematosus Leucoderma has often a peculiar and sinister significance in dark- 
sbnned people , not only on account of the great disfigurement it produces, but also 
because of its superficial resemblance to the depigmented patches of nerve leprosy 
Owing to the heat and humidity a considerable strain is placed on the sweat 
glands The relatively alkaline reaction of sweat favours secondary pyogenic infcc' 
tion, as does the faction of soiled, sweat sodden clothing In and desert county 
the skin becomes clogged with dust, and the bites of blood-sucking insects are specially 
prone to be assonated with secondary bacterial infection Skin diseases which arc 
often regarded as a contraindication to tropical service include severe ichthyosis, 
lupus erythematosus, prungo assuvalis, scborrhmic dermatitis, severe acne vulgaiw, 
leucoderma and psoriasis (Fergusson) Severe and recurrent attacks of miliana rubra 
may necessitate the sufferer abandoning the tropics So may extensive tropics 
anhidrosis which is characterised by a goose ficsnhke appearance of the skm with 
local failure of sweating O Bnen regards this condition as resulting from chronic 
occlusion of the su eat glands following successive attacks of rmliana rubra, and records 
that if more than 50 per cent, of the sweat glands be blocked m this fashion a state of 
tropical anhidrotic asthenia results . 

Certain drugs which are used mainly or exclusively for the treatment of 
disease may give nse to rashes The use of photosensitising drugs should be avoided, 
and the possibility of aggravating acne remembered when using emetine bismuth' 
iodide m amcebic dysentery The employment of mepaenne to prevent malana may 
occasionally lead to tropical lichinoid dermatitis , it indicates an idiosyncrasy to the 
drug the administration of which should cease 

The tendency for urticaria, eostnophdta and other allergic manifestations to 
develop m individuals with systemic helminthic infestations should be alwajrs re* 
membered Parasitic invasion of the skin may be assonated with skin eruptions, 
such as ‘ground itch” caused by ankylostome larvs and 'swimmer’s itch" by 
bilharau and other cercanje SinuUrly, creeping eruption may result from migrating 
Urv*, such as Ankyhstoma braztltense or the larvae of bot flies of the genua Gastro* 
phdus Warbles or furuncle like lesions discharging fly larvje may be produced by 
flics of the genus Hypoderma or Gastrophilus laymg their eggs under the dermis 
A vanety of fungoid infections is common in the tropics Their course xs liable 
to be complicated by secondary pyococcal infection and parasitic achromia, due to 
depigmentary action of the fungus Secondary leucoderma is not uncommonly seen 
in fungoid i^ectiona in dark slunned natives 

Agam, native customs may modify such conditions as keloid, which is very 
prevalent m parts of Africa where the negroes often purposely irntate wounds to 
produce tnbal markings of a keloid nature 

Certain skm diseases specially prevalent m, or peculiar to, the tropics and sub- 
tropics, which have not been considered m previous sections are described below 


PRICKLY HEAT 

Synonyms. — Miliana rubra , Lichen tropicus 

Defimlioa — Pnckly heat is an acute form of heat rash associated with excessive 
iweaung in hot, humid climates 

Etiology .—It particularly affecte Europeans of obese diathesis, has a preddecuon 
Tor the covered parts of the skin, especially where there is fncuon from the clothes, 
and rapidly disappears on leaving the tropics by aerop^e or m cool weather Prob- 
ably It results from a mechanical blockage of the duos of the sweat glands with 
keraun or sodden inadequately comiSed celb of thv, stratum corneum. Bacteria 
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and yeast-like fungi have been incriminated, but they are only merely secondary 
invaders. According to O’Brien, sebaceous deficiency causes physical changes and 
closure in the keratin ring surrounding the sweat duct ; occlusion follows, and rupture 
of the sweat duct and tlie formation of miliarial vesicles ensue; each sweat gland 
involved is said to remain obstructed for some time after the acute attack has subsided. 

Symptoms. — ^The eruption consists of small glistening, superficial vesicles with 
a well-marked red areola and inflamed red papules which feel like grains of sand ; 
it may involve the trunk, limbs, forehead and almost any part of Uie body. The 
pricking, burning sensation and great itching may be sufficient to prevent sleep, and 
secondary bactenal infection may result from scratching. 

O’Brien records that repeated attacks of prickly heat may lead to extensive chronic 
sweat gland obstruction and tropical anhydrotic asthenia. 

Treatment. — PREVENTiVE.'^Previous suntan, loose clothing and working or 
sleeping in air-conditioned rooms or in the open air reduce the liability to prickly 
heat. Only light clothing should be worn and when possible it should be changed 
twice daily. Soap should be used with moderation when washing. 

CoRATivE.— -Mter a tepid bath the application of corrosive sublimate solution 
^1/1000) containing Eau-de-Cologne is helpful. Alternatively, the following lotion 
is useful : li add-salicyl. gr. 30, hydrarg. perchor. gr. 2, Sp. vmi rect. 2 oz., Aq. dest 
ad. 6 02 . Subsequently a dusting powder, such as 2 inc oxide, boraclc acid and starch 
in equal parts, or boraclc acid and menthol, affords some symptomatic relief. In 
chronic cases, O’Brien advises desquamation of the stratum comeum by daily applica- 
tions of 10 per cent, salicylic acid in 90 per cent, alcohol for 2 or 3 days, followed by 
inunctions of lanoline twice daily, and later once weekly to restore tlie lipoid deficiency* 


CRAW-CRAW 

A West African native name (Kra-kra) appEed to any itchy, papular or pustular 
eruption of the skin. 

iEtiology. — O’Neill found filarial embryos in this eruption resembling scabies, 
but they were probably Microjitarxa streptocerca, which Macfie has since commonly 
found in the skm of West African negroes. There is still doubt regarding its letiology. 

Symptoms. — ^The papules are hard and horny, occur chiefly in the limbs, and 
are very itchy ; scratching and secondary infection lead to a pustular dermatitis with 
enlargement of adjacent lymph glands. 

Diagnosis.— The condition must not be confused with scabies or coolie itch; 
no acan are obtained and no burrows seen. Cutaneous onchocerciasis has also to be 
differentiated. 

Treatment. — Pustules are opened, ulcers scraped and crusts removed, then dis- 
infected with 1 in 1000 sublimate solution or carboEc lotion and subsequently dressed 
with boric acid ointment. 


DESERT SORE 

Synonyms.— Veldt Sore. 

Definition. — A chronic septic sore, somcivhat resembling impetigo contagiosa, 
occurring on exposed, hairy parts of the body and affecting individuals living in hot, 
dusty, arid regions ; the causative oi^anism is generally a ha;molytic streptococcus. 

Etiology. — The disease has a ^vlde3p^ead geographical distribution m hot, dry, 
sandy or desert country, being known as veldt sore m South Africa, barojo rot m 
Northern Australia, and desert sore in Egypt, Mesopotamia and Iraq, where many 
thousands of troops acquired the disease m the War of 1914-1918. It was equally 
prevalent m the campaigns in Egypt, Palestine and the Western Desert (1940-1943), 
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fever, toxsemia and anxmia Sometimes there is spreading gangrene, and the ular- 
ative process involves surrounding or deeper structures like tlic toe nails, musci , 
blood vessels, nerves and espeaally penosteum, bone and joints Epideimcs ^ 
recorded in which extension to tendons and bones occur m one third of the cas 
Three stages are recognisable (1) spreading sloughing ulceration, (2) a stage 
tissue equilibrium when destruction and growth of granulation tissue are equalise 
and (3) healing Often these ulcers persist for months unless properly treated, on 
factor delaying hcalmg is inadequate epithelial proliferation even after a hcaitny 
granulation tissue base has formed Excessive fibrosis and adhesion of scar tiss 
to bone is another cause of failure . 

Prognosis —Ulcers generally heal with modem treatment but the tune tax 
vanes with the facilities available for treatment, the size and condiuon of the ul« 
and the resistance of the patient In acute fulminating cases, unless penicillin 
available, death may occur from Coxzmia or septicamua, and amputation may ° 
necessary to save Ufe 

Treatment — Preventive. — In Europeans protection of the legs with gmters 
puttees 13 advisable m jungle countnes, and shorts should not be worn. First ^ 
treatment of minor skin traumata is essential A well balanced diet would probaO y 
prevent epidemics developing ip native populations. , . 

Curative.— ContmuQus rest in bed is desirable but is frequently not practicable , 
with natives, the leg may have to be tied to some fixed apparatus to ^ y 

A well balanced outnUous diet adequate m high class proiem and vitamins 
be given , any existent vitarmn defiacncy shomd be treated Cod liver od, calciuni 
and certain vitamins of the Dj complex have been specifically advocated 
In the rapidly ulceraung stage complete dibndement u an essential 
to any treatment Sloughs should be removed and the ulcer irrigated— preferaWy 
by diluted hydrogen peroxide Various treatments have been advocated Anti 
septica such as carbolic, copper sulphate, eusol and proflavine have been widely 
in the past , a pamt consistmc of copper sulphate 2 drachms, phenol 1 drachm, 
glycerin 1 oz, has proved useml Others prefer the application of hjpertomc or 
isotomc magoeaium sulphate to clean the ulcer Alternative treatments which have 
the advantage of avoiding daily dressmgs are to apply Z I P P to the ulcer and then 
p^ut the leg up in a plaster cast (Coroell and Buchanan) or to firmly bandage wth 
Elastoplast after dusting with iodoform powder Should septic derirutitis develop* 
other treatment must be subsututed without deby 

The most promising of all recent treatments is pemciUin In Europeans and m 
acute fulminating cases this should be given intramuscularly in appropmte dosage 
but this routuie la generally not feasible m natives both on account of expense and 
because they object to muluplo injecuons Excellent results have been reported 
local penicdlm applied as a powder, in solution on gauze dressings or as ^ ciesoi^ 
It should be continued for 2 or 3 days after fusiform bacilli and spirochictes have 

disappeared and thculccr has becomeclcan Oral chlortetracyclme and chloramphenicol 

have recently been used suc«ssfully, espeaally m early lesions which heal rapidly 

under such treatment and do not frequentfy relapse Chlortetracychne 500 mg 3tiD3» 

a day for 2 to 10 days Chloramphemcol same dosage for 7 days 

Whatever the treatment once the ulcer has become clean, sbn erafung including 
pinch grafw accelerate recovery In chronic ulcers where there is mdch fibrosis 
and tile ulcer base has become adherent complete excision followed bv skin grafting 
may be necessary 
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(1) Tttiea cruris or dhobie’s itch ; (2) Hong Kong foot or ring^vorm of the foot; (3) 
T. unguium \ (4) T. imbricata. The first two are due to the Trichophyton, Epidermo- 
phyton inguinale : they are not peculiar to warm climates and are described elsewhere 
(pp. 1236, 1237). 

Tinea Unguium. — A mycotic infection of the nails affecting Europeans from the 
Far East : it may last for j'cars and be associated with ringworm elsewhere. The 
nail-bed is involved, leading to brittleness, ridging and opaqueness of the nail. Diag- 
nosis is made by demonstrating Epidermophyton inguinale in scrapings mounted in 
liquor potass^. The application of a 2 per cent, watery solution of copper sulphate 
or treatment with X-rays may prove helpful. In severe cases the nails may have to be 
removed before cure is effected. 

Tinea Imbricata (Tokelau). — A form of ringworm mainly indigenous in the 
Eastern Archipelago and South Pacific, and characterised by non-infiammatory raised 
bro^vn spots, giving rise to flaky tissue-paper scales which are free centrally, but 
attached at their peripheral bases, produring a rosette-like appearance. These circles 
are about J in. in diameter and as adjacent ones form they cause a characteristic 
festooned appearance. The fungus, Endodermophyton coucentricum, is readily demon- 
strable in the scales : it affects the face, trunk and limbs, but the palms, soles, scalp, 
axillx and crutch generally escape. 

The local application of linimentum iodide (B.P.), chrysarobin ointment (2 per 
cent), or of resorcin (1 drachm) in tinct benzoin co. (1 oz.) are curative. Clothing 
should be boiled to prevent reinfection. 

Pityriasis Versicolor or Tinea Flava is common in the tropics, producing pale, 
yellowish-brown scurfo patches on the pigmented negroid skm, especially on the 
face, neck, arms and chest Castellani hol(& that the yellow patches met with in his 
Ceylon cases differed from the brownish patches long recognised as being caused by 
Microsporon furfur in the European diseas^ and has named the tropical variety Tinea 
flava and the causal fungus Afalassezia tropica \ the black variety, which is caused by 
Cladosporium mansoni, ^tellani calls Tinea nigra. 

The skin should be washed daily with green soap in spirit, followed by the applica- 
tion of a saturated aqueous solution of sodium thiosulphate. In severe cases, ung. 
hydrarg. ammon. dil. should be applied daily. Sterilisation of the clothing is necessary 
to prevent reinfection. 


PINTA 

Synonyms. — Mai de los pintos ; Caraate. 

Definition. — h. skin efisease characterised by pigmentation, depigmentation and 
hyperkeratosis caused by the Treponema carateum. 

/Etiology. — ^The disease is found in tropical America and is specially common 
in IMexico and Colombia. It occurs almost exclusively in dark-skinned races and is 
caused by the spirochxte, T. carateum, which morphologically resembles T, pallidum 
and is demonstrable in the lesions. Syphilis, however, does not appear to confer 
immunity. Transmission probably occurs by direct contact or through flies feeding 
on open sores. 

Pathology. — So far visceral lesions have not been described. In the skin there 
are mild chronic inflammatory changes with disturbances of the melanophores and 
^ickening of the corium. Sections of the early lesions have revealed T. carateum 
in the epidermis. 

Symptoms. — ^The first stage is said to consist of a papule followed by a secondary 
stage when flat er>'thematous lesions known as pintids appear. The late or tertiary 
stage is characterised by patches of pigmentation mainly involving the back of the 
hands and wrists, or the feet and anUcs, and spreading to other parts of the body. 
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The patches are gencraUy sjmmetncal. rough dry and raised '"“T 

and progress finaUy to lencodcrma. Hyperkeratosis also is liable to invite t^ 
palms and soles There may be considerable itchmess and, if 
offensive serous discharge is hablc to result. The Wassermann and Kahn rcacuoM 
ate gcnetaUyposime in the later stages of the dis^ i and 

Treatment — The treatment is smuJar U> that of syphilis, neo salvarsan 


Treatment- 
similar arsemcal dmgs being spcafica 


PIEDRA 

Piedra or tnchosporosis is a disease common m Columbia and British Guinea m 
which hard, gntty, black nodosiucs form around the hair of the scalp , it is caus» 
by the Tnehosporon gtganteum and may be confused with ordinary Tncnomycosis 
nodosa. 


CREEPING ERUPTION 

Synonyms — Larva migrans , Myiasis Imeans , Hautmaulwarf 
Defimtion. — A peculiar Imear, shghdy raised red eruption gradually creeping 
forward in a smuous or straight line, the posterior end fading aw ay 

iffitiology —The condition may be produced by Qastrophtlus or other fly 
wandennz under the skin, but more commonly it is due to filariform lar\» 
cat and dog hookworm, Ankylosloma braztiwue, which luve acodeotally 
man 

Symptoms —The sjmptoms vary m different individuals and include saa^S 
pain and intense itching along the raised line which first shows red spots, and later 
hard round red papules 2 to 5 mm. m diameter vcsiculatioQ or pustulation toaf 
occur Unless treated the condition persists for a long time 

Treatment. — Freeamg the anienor end of the hoc where the larva is locate, 
with an ethyl chloride spray for 2 minutes is suitable for the type due to camne ankjl®t 
stomes Oleum chenopodu applied locally, either pure or diluted, with 3 parts of 
castor oil has been favourably reported on If the lesions are produced by flj lar^^ 
the skm should be dried, cleaned with alcohol and cleared with Cedar wood oiL Af 
means of a hand lens the larva can be seen as a sphened white maca at the end of its 
burrow Novocame should be applied before local cauterisation. 


ULCERATING GRANULOMA 

Synonyms. — Granuloma venereum. Granuloma inguinale Granuloma lO 
gumale tropicum , Ulcerating Granuloma of the Pudenda Seroiemous Ulcerafloo 
of the Gcmtals. ® 

pefimUon.— A very chrome ulcerating condiUon of iinr/>rtam letiology ocoxmD^ 
m the tropics, involving the gemtals pcnneum and gtoms. 

,$Uo!ogy.— The disease occurs m the West Indies Guiana, Brazil. Puerto Rico 
parts of India and Afnca, the Pacific Islands and Northern Australia. Both iexes 
arc affe^, but not before puberty, and aU races arc susccpuble. Donovan and many 
other obsci^ers have found a short, oval bacillus specially located within the mono- 
nudar it is a non mottle, capsukted bactenum of the rbrnoscleroma gtoup. 

but though found vni frequency m the lesions there u still doubt as to its realienu- 
logi^ significance The disease iiself la probably contracted dimns eoittis 

Pathology— The condition resembles an mfeettve granuloma, and mieroscopid 
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section of the nodules situated at the edge of the sore shows infiltration with plasma 
and round wlls containing poorly staining nudei, in which phagocytosed bacilli may 
occur in clumps. The granulomatous tissue is very vascular, wmle in the older areas 
fibrosis and scarring are marked. Spread is by direct continuity and the lymphatic 
system is never involved. 

Symptoms. — ^The disease begins on the genitals as a fiat papule which desquam- 
ates, leaving a red granulation-tissue surface which bleeds easily : this superficial 
ulceration extends serpiginously producing offensive pus. As the process advances 
the older areas cicatrise, but this scar tissue readily breaks down again. The disease 
is auto-inoculable so that adjacent parts such as the scrotum and thighs, or the surfaces 
of the labia become infected. Ultimately the whole of the penis, scrotum and groins 
in the mal^ and the ditoris, vulva, labia, vagina, perineal and perianal region in 
women become involved, and, if unchecked, the urethra and rectum as well. Though 
skin ulceration extends slowly over a period of many years, the process accelerates 
once the mucous membranes are involved, and here there is little tendency to heal. 
Until the terminal phase the general health remains good and the local lesions give 
rise to a minimum of pain and discomfort. 

Complications. — ;These indude recto-vaginal fistula, urethral stricture, septic 
cystitis and pyelitis. The lymph glands are only implicated if there is secondary 
coccal infection. Cicatrisation may block the lymphatics and cause pseudo-elephanti- 
asis of the genitals. 

, Diagnosis.— Ulcerations due to syphilis, tuberde or lupus vulgaris may be 
confused, and where the glons penis is involved with fungating granuloma, epi- 
thelioma may be suspected. 

Prognosis. — ^This has greatly unproved by modem treatment; formerly the 
condition was hopeless, frequently lasting for life. 

^ Treatment— Preventive. — As the msease is generally contracted by iUidt inter- 
course with native women this should be avoided or appropriate prophylactic measures 
taken. 

Curative. — Formerly, the trivalent antimony compounds like tartar emetic, 
Anthiomaline and stibophen (Fouadin) were widely employed and regarded as specifics. 
Intravenous injections of tartar emetic were administered as in schistosomiasis (p. 
321), only a longer course of injections and a greater total dosage was given, i.e. gr. 50 to 
150. Stieptomycin, ddortetracydinc and chloramphenicol have proved consider- 
ably more satisfactory than antimonials in treatment. Most cases, even those resistant 
to antimony, respond to these antibiotics, and surgical excision and skin grafting 
slioald not be necessary. Sfrtipforr^cm : 1*0 g, intramuscu/arly every 6 hours for 
5 days will cure most cases. Pain is relieved in 24- to 48 hours in most cases and 
healing takes place witliin 4 weeks. Relapses after streptomycin therapy are few and 
will usually respond to further treatment with this antibiotic, or to chlortetracycline or 
chloramphenicol. Chlortetracycline : 250 mg. or^Iy every 6 hours may be given until 
healing is complete. A total dosage of 15 to 20 g, is usually required. CJwramphen- 
icol : up to 3-0 g. orally per day may be given in divided doses. Dosage for 10 to 12 
days is usually adequate. 


Brian Maegraith. 



SECTION XVIII 


DISEASES OF THE NERVOUS SYSTEM ^ 


INTRODUCTION 

The diagnosis of a case of central nenous disease involve answers in ^ 
two questions : AVhere is the lesion ? (the topographical diagnosis), and What is 
lesion ? (the pathological diagnosis). 

Where is the lesion? — ^Tbe central nervous sjstcm is not susceptible ol 
lion by direct methods, and all that can be examined are the functions of its van 
parts. The first step is to determine as accurately as possible what disturbance 
function are present (sometimes called physiological diagnosis); infereni^ can 
be drawn as to what structures in the brain, spinal cord or ner\e3 arc anc^cl, _ 
consequently as to the site of a local lesion. In occasional cases confirmatory localising 
information ts obtained by special techniques, such as radiographic exanunation ^ 
electro-encephalography, and in some cases these methods may even provide the o y 
evidence of the locauon of the disease. j'eK«a 

What is the lesion ? — In endeavouring to determine the nature of the disw» 
present, we are in general dependent on information obtained from source 
than the examination of the nervous system, namely : (1) the history of the casc^ 
(2) the general examination of the patient and (3) special tests. 

(1) In no department of medicme is careful and expert hlstory-ta^g ^ 
portant. The same physical sign has very different sjgmficance according to wbeinc* 
It has come on suddenly, inih moderate quickness or very gradually. (2) A 8^°®^ 
examination of the patient should never be omitted. Disease of the lun^, beam 
blood vessels, blood, Uver and abnormalities of the skin are all of great diagoo^^® 
significance in relation to nervous disease. (3) Of the special tests, ophlhalmo^P*? 
exanunation comes first and b always performed at the Ram e tune as the funcnonal 
examination of the nervous system. It often provides most important evidence oi 
the nature of the disease. The examination of the cerebro-spinal fluid and tne 
Wassermaon rcacuon of the blood frequently help to rev eal the kind of disorder present- 
Radiographic examination, its power now enlarged by special techniques, ^ 
equally diagnostic. Electro-cnccphalography b a relatively new aid, of which tne 
diagnostic value is gradually mcrcasing. 

Symptoios and their Modification. — ^TThb brings us to a brief consideration 
of the ways in which lesions within the nervous system may dbturb its functions. 
The functions of a region of the brain that b directly involved m a disease-process 
may be deranged in either of two ways. They may be stimulated to over-acting 
or they may be dumnbhed or abolished. We ma y thus speak of “ imtatite ” or 
“ exatatory symptoms ” on the one hand, and of “ paraJylte symptoms ” on the other, 
a Jacksonian fit bemg an example of the first, while bemiple^ is an instance of the 
second. Thirdly, impairment or abohtion of one fimction may cause serious derange- 
ment of another. A lesion of the postenor columns of the spinal cord gives rise oot 

‘ WhJe this section has been largely rewntien, the authors have made use of much o( the 
material of previous ediuons and desire to express their indebtedness to the ongmal authors- 
TTie authors also thank Xlessrs Buttervwonh & Co (Publishers) Ltd. for permission to make 
^parts of Dr Purdon Martin s article on Neuroxyphihs in The Bniuh Encydopadui cj 
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merely to an impairment of the sense of position — the ftmction which those columns 
subserve — but also to a severe disturbance of the motor functions. But tlie ata^a 
which results Is clearly produced by the activity of the intact motor structures working 
in the absence of adequate sense of position^ and is an indirect or secondary effect 
of the lesion, which is brought out only when the motor structures come into 
action. 

A final group of symptoms are those which we speak of as “ release phenomena ”. 
When the coma of a hemiplegic patient has passed off he is left wth paralytic S 3 mip- 
toms, namely, the hemiplegia. In a few weeks the paralysed limbs become spastic, 
their tendon jerks increase and clonus makes its appearance. These symptoms of 
persistent over-action of intact nervous mechanisms freed by the lesion from the 
normal control of physiologically superior mechanisms are what are called “ release ” 
symptoms. Such symptoms may persist indefinitely and in some instances may 
entirely dominate the clinical picture. 

The symptoms produced by a lesion depend primarily on its localisation, i.e. on 
the nervous structures damaged by the lesion, and from this aspect they are considered 
in some detail in a later portion of this section (p. 1357). But it must be reoDgnised 
that the symptoms may also be profoundly influenced by the pathological nature of 
the lesion. A suddenly arising lesion, such as an arterial occlusion or hajmorrhage 
or a direct injury, is apt to produce a much more severe and definite local disorder of 
cerebral function than a slowly developing lesion of similar extent. Indeed, it is 
often a matter of surprise to observe the degree to which the brain can adapt itself 
to structural changes which are brought about gradually. Thus the intracranial 
cavity may come to accommodate a large new growth which compresses and markedly 
deforms the brain without giving rise to any objective symptoms or to any abnormd 
physical signs discernible op examination. It is similarly known that a cerebral or 
cerebellar abscess is commonly present for some weeks before it reveals its presence 
by signs or symptoms ; this is its period of clinical latency. 

Again, a tumour within the bnun, wlule it may give rise to symptoms of increased 
intracranial pressure, such os headache, vomiting and papillcedema, may yield on 
examination few or no localising signs, and this is not necessarily because it is in 
what is known as a “ silent area ” of the brain, but simply because the essential nervous 
elements have not been seriously damaged by it. For instance, a glioma, being a 
tumour of the interstitial elements, may cause a minimal disturbance of observed 
ncFN-ous function even when large regions of the brain of known and specific function 
arc directly involved by it. 

As another example of the modification of symptoms by the nature of the lesion, 
a general disturbance may follow a local lesion as a result of what is known as diaschtsis 
or ihock. We see this mode of disorder in the coma which accompanies a cerebral 
harmorrhage. In tills state the cerebral hemispheres arc for the time being out of 
action as a whole— -even tliose parts not actually damaged by the lesion. Such shock 
symptoms arc necessarily transient. 

Itinally, \vc have to rccomise that with spacc-occupying lesions within the skull 
or brain there may ultimately arise indications of local disorder of function of parts 
of tlic brain remote from the lesion. These may be spoken of as false localising signs 
and may result from such processes as cedema, ** contrc-coup ” pressure or inter- 
ference with lire circulation of blood or ccrcbro-spinal fluid. 

From what has been said it will be apparent that while the first step in neuro- 
logical diagnosis is the recognition of the disorders of function present, the localisa- 
tion of a lesion (the topographical diagnosis) and the detemunatioa of its nature 
(the pathological diagnosis) are usually something more than a simple essay in the 
applied anatomy and physiology' of the nervous system, and that the complete diag- 
nosis culls for a knowfedge of tnc natural lustory of the different disease processes— 
that is of the pathology of nervous diseases — and for clinical experience. 
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DISORDERS OF THE CRANIAL NERVES 


STHE OLFACTORY NERVE AND TRACT 


Small olfactory nerve fUaraents arise from speaal receptors rn the oUa^^ 
of the nasal mucosa, and joinmg together into small nerves pass through J"* ^ 
form plate of the ethmoid bone to eim m the two olfactory bulbs From eaoi 
bulb an olfactory stalk passes backwards on the inferior surface of the frontal lo e 
the brain and ends m two roots, lateral and medial, on either side of the ante 


perforated spot. . , c .i, r,r.<a! 

Loss of the sense of smell (anosoual is frequently due to disease oi tne 
mucosa, and only occasionally is it of aiagnostic value in cases of nervous ois^w 
or injury It occurs in cases of head injury, especially if the patient has fahea 
his forehead or upon his occiput, and is usably due to tearmg of the olfacto^ u 
with or without fracture of the cnbnfonn plate In most cases the loss of smC" 


permanent. . 

Unilateral or bilateral anosmia may result from menm geal tum ours 
the olfactory groove and pressmg on tne inferior sufiace^rbne orboth frontal looes, 
and It occasionally results from basal SYpluhtic_meningitis ^ 

FUvours arc actually aporeoateiTby the sense of smell, so that a 
has lost this sense is apt to tnmk that he has lost his sense of taste as well, hu t it 
sense of taste is retained he w ill still be able to appreciate the pnroary flavours-^^ 
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eye, and tliis swelling be measured with the opthalmoscope relative to the^ sur- 
roimding retina in terms of dioptres ; ' a swelling of 4 dioptres is common but higher 
degrees of swelling are rare. the swelling increases the disk margins become still 
more blurred and some hg morrhag^ and exudate may a ppear. With the increase 
of swelling the arteries appear to sink down as they pass off the disc on to the retina, 
and the retina close to the disk, cspedally on the macular side, may show some swelling 
or tendency to fold. ^Vhen the rise of intracranial pressure is slow, the osdematous 
^sk is less highly coloured dian when the pressure rises quickly and the oedema is 
more acute. In the early stages of papUloedema there is little disturbance of vision, 
but when the swelling becomes severe me patient begins to complain of some blurring 
of vision and of transitory severe disturbance of sight (amaurosis fugax) associated 
with stooping or with physical effort. 

If the intracranial pressure is high and is not soon relieved, the sight eventually 
fails, the disk becomes paler and takes on a somewhat waxy appearance, and gradually 
subsides into atrophy. This “ consecutive ” or ** post-neuritic *’ atrophy can in many 
instances be recognised ophthalmoscopically by the irregularity of the edges of the 
atrophied disk, consequent on the preceding swelling and exudation. 

OPTIC NEURITIS AND NBURO-RBTINITJS 

Actual inflammation of the nerve head is rare, but the abnormal state of the disk 
and retina that is associated with renal disease with arterial hypertension is often 
mistaken for papillsdema due to raised intracranial pressure. The disc is blurred 
and usually slighidy swollen ; the swelling of the disk, however, rarely exceeds 2 
dioptres while mo changes in the retina are pronounced and extensive, and are much 
greater than those that may be associated with papillcedema. 

RETROBULBAR NEURITIS 

This term is applied when disease, regarded as inflammatory, affects the optic 
nerve behind the papilla, and, as a rule, the disease is situated farther back than the 
point, about half an inch behind the eye, where the central vein emerges from the 
optic nerve. 

Local lesions in the substance of the nerve between the globe of the eye and the 
cluasma are very common, and according to their severity give rise to partial or 
complete blindness in the corresponding eye. As the centri part of the optic nerve 
is tlie site of elecdon for such lesions, the idsual defect is commonly in the form 
of a central scotoma. This is the characteristic disturbance and is usually acute or 
subacute in its onset, but there are a number of associated phenomena. The patient 
frequently complains of pain on movement of the eyeball and sometimes of pain 
above the eye. The fundus of the eye usually looks normal, but when the disease 
comes forward to the papilla redness of the optic disc and blurring of its edges may 
be apparent. The pupil is usually moderately ^ated; it reacts to light but often 
does not maintain the reaction. These associated phenomena soon pass off and in 
most cases the central scotoma begins to diminish within a few weeks. The prognosis 
depends, however, on the cause of the syndrome. 

Disseminated sclerosis is the usual cause of acute retrobulbar neuritis. With this 
Mndition the disturbance is almost invariably unilateral and a great degree of recovery 
is the rule. Functional recovery may be complete ; in other cases a central scotoma 
for colour, or a small absolute central or paracentral scotoma is left. Ciiaracter- 
istically a slight degree of optic atrophy follows, causing permanent pallor of the 
temporal half of the optic disc. 

Bilateral retrobulbar neuritis occurs from toxic causes and also occasionally 
without discoverable cause, and the outlook for recovery of vision in such cases is 



1340 DISEASES OF THE NERVOUS SYSTEM 

alnajs doubt&l The less severe toM cases are usually due to tobacco . 
disturbances are due to such causes as poisoning by wood 

by arsenical compounds such as tryparsamidc, by lead compounds and . 

Retrobulbar neuntis may also be biUteral m neuro myelitis opuca, a rare dcm) 
atmg disease closely resembling an acute form of dissermnatea sclerosis 
disease is a familial malady characterised by retrobulbar h^fore 

affected and the symptoms make their appearance after puberty and usi^ ,frnnliv 
the age of 25 Repeated attacks may occur and a severe degree ot optic au p j 
result 


OPTIC ATROPHY 

Optic atrophy is recognised on ophthalmoscopic examination, by a 
whiteness and flatness of me disk with a very high contrast at the edge oi tn 
between disk and surrounding reuna, both as regards colour and 
lamina cnbrosa — the sieve-like cross-lattiang of the strands of the sclerouc tnm s 
which the bundles of optic nerve fibres pass — becomes visible as a sttpp^g ® 
temporal region of the disk The vessels of the retina become atrophied, an 
seen to be unduly small In many atrophies the edge of the disk is sharply • 
but when atrophy follows papillsdcma the edge is apt to be flufiy, l^e that o 
cotton wool Optic atrophy is usually classified as “ primary ” or “ f ij-^j 
according to whether the atrophy of the disk is the first observable change or lo 
upon papiUadenu or inflammation of the disk, or optic nerve ^ 

Muology —Prtm/ 2 /y optic atrophy — ] This is of frequent occurrence w ^ 
hereditary or congemtally installed diseases m which primary degeneration of neuro ^ 
occurs, and, m particular, it occurs in assomtion with the hereditary atax^a^ 
amaurotic family idiocy, and retixutis pigmentosa, both of which are familial 
optic atrophy is consequent upon degeneration of the neurones in the retina. 

IS one of the common manifestations of syphilis of the nervous system and may 
alone, but much more usually it occurs as part of the syndrome of tabes or 
paralysis It is not uncommonly met with m congemtal syphilis 3 It results t^ 
lesions of the optic chiasma and optic nerve, and is the constant result of long 
pressure upon these structures ^ This variety, often called retrograde optic ottop^ 
IS usually due to pituitary and other tumours in the neighbourhood of the 
and occasionally to tumours, aneurysms or bony injuries behind or involving 
optic foramen. It also results from local disease within the orbit. 4 It rosy 
the cxhibiUon of certain drugs such as tryparsamide, methyl (wood) alcohol, quioi® 

5 It may result from severe hemorrhage from any part of the body, or from 
and may occur m association with pcraicious anemia and subacute combined ^ 
generation of the spinal cord Opuc atrophy may also risult from diabetes, 
disease (with or without thrombosis of the central artery of the retina) and u®® 
glaucoma. 

Coniecutwe optu atrophy —1 This follows the more severe grades of papdli^^®^ 
and is due to strangling of the opUc nerve fibres by the tedema m the first place, ^ 
by the acatnsauon subsequently Severe degrees of papillccdema may, if 
be reUeved, recover perfectly without atrophy or iinpamment of sight- 2 It fo^® f 
mfiammauon of the opUc nerve, and m occasional cases is seen m the late stages e* 
the neuro retuuus associated with arterial hypertension. 3 Partial optic atrophf 
•arymg degree is an almost constant result of retrobulbar neuntis 


The 

muscles 


-/THE OCULO-MOTOR NERVES 




THB OCULO-MOTOR NERVES 


1341 


by the fourth nerve) and the external rectus (which is supplied by the sixth nerve). 
Complete paralysis of the third nerve produces a dilated and inactive pupil, complete 
ptosis and loss of upward, downward and inward movements of tlie eye; the eye 
assumes a position of downward and outward strabismus. As a rule diplopia is not 
complained of because of the dropping of tfie'lid. iMany third nerve palsies are, 
however, partial, and the muscles innervated by tlie nerve may be affected in different 
degrees. When diplopia is present it is a cros^ diplopia, because the strabismus is 
divergent ; there is secondary de^dation of the sound eye and false projection in the 
visual field. 

The fourtli nerve supplies the superior oblique'-muscle. Paralysis produces no 
obvious strabismus, but in looking outwards or do%vnwards there is a wheel move- 
ment of the globe wluch can be detected by observing the conjunctival vessels when 
the eye moves. The diplopia is most discomforting, and occurs in every position of 
the eyes, except on looking-up. T he d iplopia is uncrossed, and the Mse image is 
lower than, and with its top tilted toward, the true image. 

The sixth nerve suppU^ the external rectus muscle. Paralysis of it produces a 
con^gent squint and uncrossed diplopia. 

'These oculo-motor nerves may be affected singly or in various combinations and 
the paralysis of any one of them may he complete or partial. In some cases the lesion 
responsible for the paralysis lies within the brain-stem, where it may affect either the 
nuclei of the nerves or the nerve-fibres in their intra-cerebral course. More often 
the lesion affects the nen'e in its peripheral courae — within the cranium, in the 
neighbourhood of the sphenoidal fissure, or within the orbit. To attempt to give a 
list of all the possible lesions — infiammatory, neoplastic, hemorrhagic or traumatic — 
that affect tliese nerves would serve no useful purpose, but the following may be 
noted and certain syndromes should also be recognised. Syphilis is'a common cause 
of third nerve paruysls, by involvement of the nerve in syphilitic meningitis ; less 
commonly the sixth and fourth nerves are affected by the same process. Any of the 
forms of acute and subacute meiungitis may similarly mvolve one or more of the oculo- 
motor nerves. Secondary malignant deposits in the meninges or in the brain-stem 
are not imcommon causes of ocular palsies. Primary intracranial tumours and 
ancurj'sms may cause paralysis of any or all of them by direct compression, but intra- 
crani^ pressure of itself may cause paralysis of the sixth nerve as a result of downward 
displacement of the brain-stem. Paralyses of the sixth nerve are frequently “ rheu- 
matic ” (i.e. of Undetermined cause) or are associated with generalised arterial disease 
or with diabetes ; the mechanism of the paralyses in such cases is obscure, but recovery 
within a month or two is the rule. A variable ocular palsy or variable diplopia is 
often due to myasthenia gravis. 

Syndrome of the sphenoidal fissure . — ^All tlie oculo-motor nerves enter the orbit 
by the sphenoidal fissure and they are accompanied by the branches of the first division 
of the trigeminal nerve and the ophthalmic veins, while the second division of the 
trigeminal nen*e enters the infra-orbital canal at the apex of the orbit. All these 
structures may be involved by a lesion at the sphenoidal fissure, tlie most common 
causes being aneurysm of the internal carotid artery at the anterior end of the cavernous 
sinus, and meningeal tumour. The syndrome usually begins with pain in the eye and 
forcliead. Soon afterwards some proptosb b evident and there is pain on pressing 
tlic globe backwards. This is followed by signs of involvement of the oculo-motor 
ncr\’es. The sixth is the first and sometimes the only nerve involved, and usually 
its paralysis is followed by that of the fourth, the first division of the fifth, the third 
and somciiines the second division of the ^th in that order. The finnl result may be 
a total ophthalmoplegia with anssthesia of the eye, corresponding half of the fore- 
head and tlie cheek, severe pain in the same distribution and unilateral proptosis, 
but the syndrome b often incomplete. When it b due to ancuiysm the condition 
may largely recover within a few months. 
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The oculo motor nerves may be paralysed m the wall of the cavernous sinus, 
either as a result of thrombophlebitis of the sinus or of an aneurysm of the internal 
carotid artery , .i 

Gradenigo'i syndrome — This consists of paralysis of the sixth nerve ana 
tngeminal distribution associated with middle ear disease It has been altnbuteo 
to localised menmgitis at the tip of the petrous bone, but Symonds has pointed ou 
that It may be due to thrombosis of the infenor petrosal smus It is usually seen 
children, and radical treatment of the ear disease is indicated . 

Lesions within the bram stem may produce combined oculo motor palsies , otn 
cranial nerves may also be affected or the long projection paths may be invoh 
Fmally, supra nuclear ocular palsies may arise, as described below Nuclear 
may result from tumours, disseminated sclerosis, epidemic encephalitis, tubercino 
and small pen aqueduct haemorrhages The rare condition known as 
progressive external ophthalmoplegia formerly asenbed to degeneration of the ow 
motor nuclei is now believed to be due to myopathic disease of the muscles ^ 
the orbit This disease may begin in young subjects, it is slowly progressive and lea 
to paralysis of all the external ocular muscles with ptosis which is usually mcoropl*^ , 
the internal ocular muscles are unaffected . 

Oculo motor nerve fibres withm the bram stem may be affected by vascular 
neoplastic and granulomatous lesions Thus a lesion m the cerebral peduncle ^ 
produce an ipsilatcral third nerve paralysis with hemiplegia on the opposite side o 
the body {Weberns syndrome"), and a lesion involving the red nucleus may 
ipsilateral third nerve palsy with tremor of the limbs on the opposite side (Benedui* 
syndrome) 

CONJUGATE PARALYSIS 

The uppermost portion of the main third nerve nucleus is concerned with up'W^ 
movement of the eyes (supenoe recti), and the m/enor recfr are represented 
order from above downward Bilateral lesions involving the upper parts of ww 
nuclei consequently bring about a loss of vertical movements of the eyes the hen 
zonul movements being retamed The lowest part of each t^rd nucleus is concern^ 
With the internal rectus muscle and is connected with, and partly governed by the 
sixth nucleus of the opposite side A bilateral lesion at the level of the upper psn 
of the pons, by involving these structures may cause paralysis of honsontal 
ment of the eyes, vertical movements remammg unaffected Paralysis of conjug*“ 
movements to one side occurs less frequently The power of convergence is some 
times preserved when conjugate honzontal movement is lost. 

SUPRA-NUCLEAR OCULAR PALSIES 

In some cases although the pauent is unable voluntarily to perform certain ocular 
movements it can be demonstral-d that the muscles and nerves concerned are 
paral>sed, and movements of the eyes can be brought about reflexly by appropn^r® 
sumuU The paralysis is, therefore, supra nuclear and comparable to an upP 
motor neurone paralysis The paUent may be unable to deviate his eyes to order 
but deviauon may be produced by labyrmthmc stimulation Or again, the pati^j 
may be unable to follow a moving object with his eyes, but if he Gxes an object aflO 
lus head 13 rotated passively, his gaze may remain fixed on the object and his e)« 
thus t^c up a posiuon of dcviaUon. In rare cases the eyes, when the head is soU. 
may follow an objert which the patient fixes intenUy The lesions concerned are 
believed to be situated m the brain stem, dose to the oculo motor nudei 

ABNORMALITIES OF THE PUPIL 
Myosia ot i*non^ smallness of ^ pupil, may be due to paralysis of the ccr.iO> 
sympatheuc (p 1345) , mmute pupils arc sometimes associatid with syphilis of 
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ner^tjus system, particularly tabes, each pupil being possibly little larger than the 
head of a pin (“ spinal myosis ") ; myo^ occurs also wth acute lesions of the pons 
and it may be met with in advanced age without pathological associations. It is a 
weli-^o^vn sign of the action of morphme and it is produced also by the local action 
of eserine ins^led into the eye. 

Mydriasis denotes dilatauon of the pupil. The sphincter pupilhe muscle is con- 
trolled by the small nucleus of Edinger-Westphal, which is the uppermost part of 
the third nerve nucleus. Mydriasis may, therefore, result from paralysis of the 
Edinger-Westphal nucleus, and more commonly it is one of the features of paralj'sis 
of the third nerve. It results also from the action of belladonna or atropine, or of 
cocaine whether taken internally or used as eye-drops. 

Inequality of the pupib has numerous causes. Obviously it may result from any 
of the causes of unilateral myosis or of unilateral mydriasis given in the preceding 
paragraphs. Less specifically, it is common in nervous syphi&. It may result irora 
a blow on one eye, or from disease of the eye. It occurs as a transitory phenomenon 
after the prolonged use of one eye, especi^y against a bright light, as in using the 
microscope. It is common with local cerebral lesions of all kinds, including closed 
head injuries. It is a feature of cases of intradural and of subdural hamiatoma. 

Irregularities of tlie shape of the pupil are less common than inequality of the 
pupils. They may be due to local disease of the irides, but in certain cases of disease 
of the brain stem, especially s^^pltiUtic disease, one or both pupils may be oval in 
outline without evidence of loc^ disease of the irides. Irregularity of the pupils is 
common in neuro-syphilis generally and b frequently associated with atrophic changes 
in the irides, such as are assodated with diabetes. 

ARGYLL ROBERTSON PUPIL 

The normal pupU contracts briskly when light falls upon the eye and dilates in 
darkness it also contracts in association witn accommodation and convergence. 
The reaction to light is reflex and thb reflex response to light may be lost when 
other reactions of the pupil are retained (reflex iridoplegia). In the particular form 
of reflex iridoplegia known as the Argyll Robertson pupil, tlie pupil is abnormal in 
that (1) it does not react at all to light, (2)^ it is very small and (3) it does sot dilate 
fully imder the influence of a mydriatic, wmie it is normal in that (1) it reacts normally 
with accommodation-convergence; alw (2) reasonably good vision in the eye con- 
cerned is an essential part of the phenomenon. Such a pupil is almost invariably 
due to sj^dulis of the central nervous system, and is seen most frequentiy and char- 
acteristically in tabes dorsaUs. The phenomenon is ordinarily bilateral, but there 
are often dmerences in size between the two pupils and usually the pupils are irregular 
in outline. Atrophic changes in the irides are generally apparent. 

The afferent fibres of the light-reflex arc pass back with the visual fibres in the 
optic nerve and optic tracts, but, whereas the visual fibres end in the lateral geniculate 
body, the fibres which serve the light reflex pass on to enter the superior corpus 
quadrieeminum. From there a a>miection is formed by another fibre with the upper 
part of the oculo-motor nucleus (Edinger-Westphal nucleus). The efferent fibres 
of tlie reflex arc form part of the oculo-motor nerve. Since with the Argyll Robertson 
phenomenon vision is good, the vbual path b evidently intact, and since the pupil 
contracts with accommodation convergence, the ceUs and fibres of the tliird cranial 
nerve, u hich innervate contraction of the pupil, must be intact ; the an: must tlicre- 
fore be interrupted in its middle portion, i.e. oetween the place where tlie light-reflex 
fibres Icavc^ the visual fibres, and the oculo-motor nucleus. Degeneration of die fibres 
forming this middle portion of the arc is not, however, easy to recognise by staining 
methods and this tlieory still aivalts anatomta? confirmation. 

The Argj-11 Robertson pupil, once esublished, persists in spite of antisyphiiitic 
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treatment As the tabetic process advances, the accommodation convergent 
may gradually be lost , and the pupil thus ceases to show the dissoaation ot reacnow 
typical of the Argyll Robertson phenomenon, and becomes a fixed pupil 

Modifications of the Argyll Robertson pupil are frequently encountered ^ , 

eases of the nervous system A slight reaction to light may be present m a p p 
which otherwise conforms to Aigyll Robertson s description This represe 
preliminary stage of the complete phenomenon and its significance is similar 
More frequently the pupil reacts normally with convergence and does no 
to light, but It 13 not small and may even be dilated Such a pupil 
central nervous syphilis, but has not the diagnostic significance of the , . 
Argyll Robertson phenomenon, for it may be due to any lesion interrupting o 
reflex arc m its middle portion A pineal tumour, for instance, or a mberimlo 
a patch of disseminated sclerosis may cause this abnormality, and it has been oesc 
m association with many different nervous diseases If, however, atrophic cnang 
are present m the ins, the condition is likely to be syphilitic 

PSEUDO-ARGYLL ROBERTSON OR MYOTONIC PUPIL 
Pseudo Argyll Robertson pupil (Foster Moore) or myotome pupil (Adie) is a 
non syphilitic abnormal condition ot the pupil m which the reactions are 4 

but the light reaction much slower than the convergence reaction The pupil is 
ordinary size or somewhat larger and is usually bigger than the unaffected pup 
of the other eye No reaction is obtained to the light of a torch shone on the cy » 
but if the patient sits for 10 or 15 mmutes m a bnghi diffuse light the pupil gt^aua J 
contracts, and if he sits m a dark room it dilates slowly During accommooatio 
convergence, contraction of the pupil takes place slowly and continues 
abnormal range of movement so that as convergence is maintained, the 
pupil finally becomes smaller than its fellow After relaxation of convergence t 
pupil takes many minutes to dilate to its former size In pupils of this kind proffip 
and full dilatation occurs with mydnattes . 

The phenomenon is usually unilateral and the ins of the affected eve does n® 
show degenerative changes, such as usually accompany the true Argyll Robertson 
pupil Accommodauon may be involved jn the duturbance and then the paueu‘ 
complains of inability to focus with the affected eye 

Etiology —The cause of this phenomenon is unknown It is the more likely 
to be mistaken for a syphilitic abnormality because in some cases it is assoaatec 
with absence of some of the tendon jerks in the limbs Once established, it persists, 
but as far as is known at present it is not associated with any progressive disease 
The difference between the true and pseudo-Argyll Robertson pupils may be 
tabulated as follows 


TRUE ARGYLL ROBERTSON PUPIU 
Quite inactive to hght or darkness 
Reacts briskly with convergence 
Smaller than norma! 

Ordmanly bilateral 
Usually irregular m outline 
Ins shows atrophic changes 
Dilates imperfectly with mydnaucs 


PSEUDO ARGYLL ROBERTSON PUPIL 

Reacts slowly to hght and darkness 

Reacts slowly with convergence 

Larger than normal 

Usually unilateral 

Regular in outline 

Ins looks healthy 

Dilutes fully with mydnatics 


PARALYSIS OF THE REACTION WITH ACCOMMODATION 
lh= pupil does not contnet when on effort to occommodote ,s made Acooto 
modauon itself may or may not be present, i e the eihaiy muscle may or may n»' 



1345 


THE FIFTH OR TRIGEMINAL NERVE 

be acting. This condition is most commonly seen as an after-effect of encephalitis 
lethargica, and so is usually associated with the post-encephalitic Parkinsonian state. 

Conversely the ciliary muscle may be paralysed and the patient be deprived of 
accommodation, but the pupil may still contract in association with the effort^ to 
accommodate. This occurs in diphtlieiitic paralysis of which it is one of the earliest 
symptoms, and it is said to occur sometimes in tabes. It must depend on disease of 
the centres in the nuclei of the third nerves. 

In cases of disease of the third nerve the ciliary muscle is paralysed as well as 
the iris. 


PARALYSIS OF THE CERVICAL SYMPATHETIC 

Synonym. — Homer’s Syndrome. 

So far as the eye and orbit are concerned, the sympathetic is the tonic retractor 
of the lid, the tonic protruder of the eyeball and the tonic dilator of the pupil, and 
stimulation of this mechanism results in retraction of the Uds or widening of the 
palpebral fissure, eicophthalmos and wide pupil, while paralysis of the cervical sym- 
pathetic produces narrowing of the palpebral fissure (cervical sympathetic ptosis), 
and a small pupil. It is customary to include enophUialmos amongst components 
of cervical sympathetic palsy, but in many cases this is not recognisable. The excita- 
tion is seen in Graves’ disease ; the pardyUc condition is of common occurrence in 
nervous diseases. The cervical sympathetic is also the tonic vaso-constrictor and 
secreto-motor nerve of the head generally, but disturbance of this mechanism does 
not often give rise to characteristic, or important clinical phenomena. A curious 
lack of expression is, however, sometimes observable in the face on the side of the 
lesion. Cervical sympathetic paralysis occurs in the following clinical associations : 
(1) In many lesions of the brain-stem or of the cervical portion of the spinal cord, 
espedaliy when the last cervical and first dorsal segments or roots are damaged. 
It is common in syringomyelia. (2) In lesions of me cervical sympathetic trunk 
by trauma, pressure, groivths, etc. (3) It is very common in tabes and nervous 
syphilis generally, where it appears as partial bilateral ptosis with small pupils. It 
appears to be due to a primary neuronic degeneration in this condition and never 
improves. 


THE FIFTH OR TRIGEMINAL NERVE 

The fifth nerve arises from the pons by a large sensory and a smaller motor 
portion. The sensory portion supplies sensation of all forms to the same side of 
the face and anterior half of the scalp. Its ganglion cells lie in the Gasserian ganglion, 
wWch lies near the apex of the petrous Irane, and distal to the ganglion the nerve 
is in three divisions (from which the nerve derives its name). The first, or ophthalmic 
di%*ision, passes forward on the ^vall of the cavernous sinus and enters the orbit in 
three branches. It supplies sensation to the forehead and anterior portion of the 
scalp, to the eye and to the ridge of the nose. The second, or maxillary division, 
leaves the cranium by the foramen lotundum, passes across the spheno-palatine fossa 
and enters the infra-orbital canal. Having traversed the canal it emerges on die 
anterior surface of the maxilla half an inch below the loiver rim of the orbit, and its 
brandies spread out to supply the skin of the cheek and upper lip, the mucous mem- 
branc of the nose, the upper jaw and the hard and most of the soft palates. The 
third or mandibular division leaves the cranium through the foramen ovale and enters 
the iiifra-tcmporal fossa; it is accompanied by the motor root, which here unites 
with it to form a single trunk. It supplies sensation to the skin of the lower lip, 
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chin and outer part of the cheek, and by its aunculo-temporal branch ^ 
aunde and to the temporal area ; it also supplies the mucous 


hp, lower jaw, floor and sides of the mouth and anterior two-tlur^ of the 
Ite Ungual branch contains taste fibres from the anterior two-thirds o* 


Its Ungual Drancn contains taste nnres itom uic lununut — - - « • 

which, however, leave it by the chorda tympam nerve and p^ over to the 
nerve. The motor root of the tngemmal nerve mnervates the temporal . 
masseter, buccinator, internal and external pterygoids, mylo-hyoid, anterior oei y 
the digastric and also the tensor tympam and tensor velipalatim. . 

The fifth nerve may be involved tn the pons by tumours and not inirequ y 
by disseminated sclerosis , the Gassenan ganghon may be imtated or compr 
by tumour or aneurysm, and it is frequently the site of herpetic mflamiMUon, 
a consequent herpetic eruption over the area of the external distnbution of tM / 
most commonly only the ophthalmic division is thus affected (see Herpes Upni 
micus) Orgamc lesions of the divisions of the nerve or their branches at first w 
pam, and then sensory loss with a distnbution correspondmg to the portion o 
nerve involved. Loss of the comeal reflex is often the first indication of invoiveni 


of the fifth nerve, e g. m cases of acoustic nerve tumour. , . a 

Paralysis of the motor function of the fifth nerve occurs m lesions of 
m the pons, or of any part of the penpheral course of the motor division. The 
of such paralysis are not apparent to the patient, who expenences no d^culty 
nmUcation, provided the lesion be tuulateral. To the observer the jaw 
the side of the paralysis when the mouth is opened, on account of the acoon ot 
unopposed external pterygoid of the sound side The masseter, as felt by the nog 
on Its anterior edge, does not harden on biting, nor do the temporal 
and wastini of these muscles may be evident The floor of the mouth does no 
stiffen on the paralysed side when the mouth is forcibly opened «. 

Bilateral mvolvement of all the muscles supphed by the fifth nerve is the nu 
m all cases of progressive muscular atrophy when the bulbar nuclei are affected. 


TRIGEMINAL NBUBALCIA 
Syoonym. — Tic Douloureux. 


subbing nature withm the distnbuuon of the tngemmal nerve, without sensory lo^ 
or other evidence of orgamc disease of the nerve . 

Etiology. — ^The cause of tngemmal neuralgia m most cases is unknown The 
vast majonty of patienU are over 50 years of age , and most of them arc artenoscj ei^ 


and have high blood pressure Females are affected more freguu. ^, 

A number ot cases m younger p^ple ^ due to disseminated sclero sis, and thrt 
IS also a form different from the chrome tngemmal neuralgia of elderly people whica 
occurs temporarily m young subjects from exposure to cold, and may recur. , 

Symptoms.— The chief feature of the malady is pam, which may be general 
throughout the area of distnbution of the nerve, but wEch is more commonly coO' 
toed to one of the three divisions of the nerve and often to one branch of a divisi°j^ 
It IS charactcnsUc for the pam of neuralgia to commence locally, and subsequently 
to spread m each atuc^ and gradually, in the course of the disease, permanently ^ 
invade a larger area. T^o different kin«b of pain occur, the sharo and 
^ ^e_duU continuous pam The paroxysmal pams arrii®hjn_QH5et_3Dd ^ 
cessation. They tove a lightning like character, and are desenbed as piercing, kniff 
hke o r as if the affected region were penetrated by red-hot wires 

^ough oton quite Spontaneous, these pains may be brought on by nioveaicC 
of the face and jaw or by touchmg the surface, or by a cold wmd. The suffered* 


typically describe ttom as brought on hy eating and talking and washmg 
and may wear a scarf round the bead to protect the affected side of the face 


the fa^' 


e fa« fro® 



1347 


THE FIFTH OR TRIGEMINAL NERVE 

wind. Mastication may become so difficult as to render the feeding of the patient a 
matter of anxiety. The paroxysms are brief, seldom lasting longer than 1 or 2 minutes, 
but they may recur frequently, and the patients usually describe different degrees 
of liability to them at different times. 

When the paroxysms are occurring in a severe case the patient remains for a 
period, which may be from a few minutes to several hoy rs,, paralysed under the fear 
of pain, unable" to'move a” muscle lest a spasm more dreadful than the last should 
occur, paroxysmal pains are u^aUy followed, if s^cre, by a more dull 

continuo us pain often of a boring character, and s^ometimes such pain becomes^absa- 
lutely TOiuinuous. The skin over the affected region is sore and tender after the ' 
pafojfysm, and the patient may be unable to bear brushing the hair or shaving the 
face. The pain may be of every degree of severity, from mild momentary starts to 
continuous incapadtating pain, interrupted only by excruciating attacks of agony 
wliich render life a burden. - 

The distribution of the pain is usually in one or two divisions of the ne rve. Th e 
first“div^iQiris rarely affected.primarily, but pain may spread.into it from the second 
"division.. If the pain begins in the second division it may, after a time, affect the third, 
and vice versa. The lightning-like onset of the agony often causes convulsive spasm 
of the face and of ffie body and limbs. The tender points of Vallcix or “ trigger- 
zones ” are constantly present during the attack and for some time aftenvards. When 
the second division is affected a little ccdema develops under the orbit when paroxysms 
are , frequent. \^en the third division is affected unilateral furring of the tongue 
occurs. Fortunately the attacks usually cease at night. 

Diagnosis. — ^The quality of the is characteristic, and when trigeminal 
neuralgia is present the ffiagnosis is not often missed, especially if a paroxysm is 
witnessed. The usual mist^e is to regard as trigeminal neuralgia pain that is due 
to some other cause, and since there are very many conditions that give rise to pain 
in the face the opportunities for error are numerous. Unless the pain b brought 
on by eating and tming and washing the fece, it is almost certainly not due to tri- 
geminid neuralgia. Fain that is constant or of a continuous character is not due to 
trigeminal neu^gia, and some other cause should be sought. Disease of the frontal 
sinus and glaucoma should be kept in mind. Local painful neuroses or “ psycho- 
genic ” pains are continuous though subject to fluctuation, and when at their worst 
they often spread to the other side of the face, as trigeminal neuralgia never 
does. 

A similar neuralgia occurs in the glosso-pharyngeal nerve, but is much rarer; 
the pain is induced by the movement of swallowing and is felt in the ear or throat. 

Course. — In the early stages remissions lasting months or years are usual, but 
in old patients remissions if mey occur are likely to he brief. In all cases the re- 
missions become shorter as time goes on and unless the affected division of the nerve 
is destroyed the neuralgia persists for the rest of the patient’s life. In occasional 
cases the disease is bilateral. 

Trcatinent. — In the first place it is essential to make sure tha t all possible causes 
of loca l imjation m. the_region^of distribution of_the fifth nerve _are'abTent7”drr'if 
present, adequately di^t with. Secondly,. it. is important .tq..remember t hat in its 
^rly s tages, the_malady.sho>^'s complete remissions of lo.ng_duration. These remis- 
sions do indeed tend to become shorter after some years, but their occurrence suggests 
that in planning treatment it is essential to consider the circumstances of each indi- 
vidual c^c. Thus, if a patient who may be expected to enjoy a long period of freedom 
from pain can be tided over the present attack by medical means, it is dearly not 
wise to give an alcohol injection immediately. 

In tlic hope that remission will occur, medicinal treatment should be given a 
trial provided the pain U not too intense. Tinct. gelscmii in doses of 10 to 20 minims 
is an old-fasliioncd and seemingly effective remedy, and may be combined with 
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phcnazone gr 10 m solution or aspmngr 10 m emulsion, and with Iiq 
This should be taken regularly three or four times daily when the attacks V 
are prevalent, and the number of doses may be reduced when the ireque cy 
pains diimnishes ffecUTe 

If after a few weeks of such treatment the neuralgia is still severe more 
measures should be employed without delay One affected branch of the 
be destroyed temporarily by injection of alcohol into it, the corresponding 
the face being thereby rendered anxsthetic The permanence of the 
by a successful peripheral injection vanes and is usually longer when the third ^ 
IS concerned than when the second is the affected one The operation is at ^ 
a tncky one, requirmg great skill on the part of the operator, and subsequent inj ^ 
become more and more difficult. Alternatively, the Gasserian gangUon can m 
patients be injected with alcohol, but while this gives a permanent result it , 
disadvantage that the whole of the affected side of the face is rendered 
anasthetic, mcludmg, of course, the eye, m which severe trophic keratitis q ^ 
develop unless adequate precautions against its occurrence are taken at the 

the injection However, mjection of the ganghon is an excellent treatment m ^ 

hands In general the most successful treatment is operative sub 
the sensory root of the fifth nerve proximal to the Gasserian ganghon This r 
the area of the second and third divisions anssthetic and allows sensation to 
tamed o\er most of the area of the first division, thus avoiding nsk to the eye, 
effect of the operation is permanent The practice of different physio^ Lefullf 
mending this operauon vanes considerably, but it has been performed succ^ 
on patients of all ages, and the mortality nowadays is low In the case of 4 P. 
under the age of SO years, m whom the neuralgia seems established, ® 

DC advised at once, smee the patient may sliU have many years of Ufe 
and the neuralgia wiU never leave him lor more than a few months Witn 
patients each case must be considered on its ments ^te 

The operation of stripping the dura from the Gassenan ganghon and its im® 
vicmity is under trial and has given good results over a short penod. 

THE SEVENTH OR FACIAL NERVE 
The sc\cnth nerve supplies all the muscles of the face, the platysma ao'l 

* Mcngr twi^tlurds of the tongue jom it by way of the chorda 

ic^ehoi ■“ '1 P" which exate 

sccrchon are aUo assocuted with it at one part. . 

m f h'r'' may be patalysed m cases of pontino tumour or bamrorrM? 
or tumours or syphdiuc menmgito m the cerebeUo-pootmc 

! uP'rativc intetsentton m the middle car, it may be pat"S 
wlthm the facial canal as a result of hetpes of tho gcmoulate ™ehon , mflammaP”. 

ni,e!tuf -fo“„„“^^^ 

face If «»xih nerve^s usually affected as wclL 

llic lesion « at the internal auditory meatus, or m the middle car or at the 

f,“£"gu-n“Sc on iraimnor two^tlurd. 
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I. bell's palst 

Synonym. — Common fadal paralysis. 

Definition. — Paralysis of the fad^ nerve coming on acutely and not associated 
vith any other lesion. 

Etiology. — The pathogenesis of Bell's palsy has been the subject of considerable 
liscussion, but the work of Ballance and Duel confirmed that Aejierye was com^ 
jressed just ■within the styloid foramen. Inflammation of the ifbrous tissue around 
hi£rnerve“outside the fadarcanal' is" believed to cause swelling of the nerve, with the 
result that the nerve strangulates itself at the foramen. The Jnflanunation of. its 
fibrous sheath may have spread some millimetres up the faci^ canal before this 
Dccurs, because Ballance and Duel found scarring and contraction of the sheath 
extending for 4 or 5 mm. when the lower portion of the canal was opened up. _ As 
the chorda tympani nerve leaves the fadal canal 2 to 3 mm. above its termination, 
the lesion may extend up far enough to involve it. 

Bell’s palsy may occur at my age, but is commonest betNveen 20 and.50. J’he 
sexes are equally aff^ected and no predisposing fact ors ar"e Icndvm. 

Symptoms. — ^The onset is usually rapid and sometimes even sudden. Pain of ^ 
a neuralgic characrer jieldw. the, ear, behin djhe-jnastoid. process or referx^djO-^he 
occi pital region, is common, but it does^not last more thm a .few days, and^ some- 
tiines Is entirely, absent. On deep^pressure upon the.styloid^region behi^_th*e 
ramus of the jaw on both sides, one can almost always elicit the fact that there is 
tendem^s on the paralysed side, and sometimes obvious swelling of this re gion ni ay^ 

’ The first sign of the. fadal jiaral ysls J s that.the,patient feels tiie face tq’be 
Ttiff when nTattempts to move it. Subsequently, the paralysis appears rapidly, smd 
the face is drawn over to’the opposite side. The paralysed side is motionless, accord- 
Ing to_the degree and. distribution of the pandysU, if incomplete, and, if complete, 

.{s cxprmionless. Xhe_eye jcannot be closed, and there’ is ep iphora from paralysis 
ofthe tensor tarsi. The paralysis at the comer of the mouth ^uses difficulty in 
articulation ^d escape of fluids on drinking, but the patient soon leams to overcome 
these disabilities. When the paralysis is partial it is nearly always the lower part 
of the face which is the most affected. The facial muscles soon become hyperexdtable 
to mechanical stimuli. In nearly all the severe cases, there is loss, of taste .over the 
.antcrior^ part of the tongue. 

There is never any pdn in the ffistribution of the facial nervcx After a tinie> 
which may vary from a few days to 2 years, the paralysis begins to recover, and 
invariably this recovery appears in the upper facial region first. 

In not a few cases, however, recovery remains imperfect, and a degree of con- 
tracture occurs in the paralysed muscles, with the result that the comer of the mouth 
ceases to droop, and at rest the asymmetry of the face is not marked, though witli 
movement tiic limited action of the affected side is apparent. 

In rare instances Dell’s palsy occurs more than once in the same individual, and 
not necessarily on the same side. It is conceivable tiiat the true Bell’s palsy may 
sometimes be bilateral, but when bilateral fadal paraljsis occurs, infective polyneuritis 
should be suspected and otiier signs sought for. 

piagnosis.*--Carc in diagnosis is most important since there are many causes 
of facial paralysis and few of them have as favourable a prognosis as Bell's palsy. 
Fadal paralj'sis from caries of tiic temporal bone rarely makes any recovery and it 
is usually associated with partial deafness. A general examination of the nervous 
S)'S^m should be made in every case and if any otlicr abnormal signs arc found tiic 
fadal paralj'sis is most probably due to some cause otlicr than Bell’s palsy. Again, 
cases of faaal paral>‘sLs iliat arc slow in their onset arc not cases of Bell's palsy. 

Facial Pdralym/rom herpes of the seniculate sanBlton. — i\mong tiic not infrequent 
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causes of facial palsy must be numbered geniculate herpes, to which attenooo WJ 
first drawn by ^tnsay Hunt. The herpetic vesicles, preceded by local pain, app^ 


m the external auditory meatus and adjacent parts of the pinna (and sometimw^ 


the innervauon of^lhe last-named denv<» fibres from the gemculate ganglion. ' 


..... .UU.... ... M.w ludv-iiauicu ucitvca IIUICS liUlU UlC , ■ 1, 

chniwl^picture of geniculate herpes is apt to be a nmleading one if it be not 


of The patient complains of pain in the ear, and in the throat on the same s, 
As the eruption develops the fauces on the affected side are red and injected, an 
several small ulcers (ruptured vesicles) may be seen At the same time, the vesi 
appear in the ear, rupture, and give off a watery discharge which may be 
forotorrheea The pmna may then swell very considerably. After some days, durmt 
which the patient may feel ill and be feverish (temperature 100'* to 103** F), 
paralysis develops and usually becomes complete within 12 hours Tinnitus, lertig 
and a varying degree of deafness are usually present In milder cases there may ^ 
only imUal pain m the pinna and the appearance of herpetic vesicles on the pit^ 
without much sweUing It is in the severe cases that an erroneous diagnosis 
middle ear disease with otorrhoa may be made and hazardous and unnecessary step 
be taken to deal with this According to Ramsay Hunt, facial palsy always foUo^ 
geniculate herpes, and undoubtedly many cases of this kmd, where the herp<^ 
eruption is mmimal, escape accurate diagnosis. "-i 

Course and Prognosb.— Recovery of BcU’s palsy can m general be 
with some reservation as to its completeness, particularly m elderly subject ^ 
date of rcTOvcry 13 often difficult to forecast If at the end of a week after the 
uSf5,“ ®!i8htest trace of any voluntary power m the orbiculans 
which is the ‘ ulumum mortens*’ of the faiial muscles, or if any trace of 


m a T piralysis occurs m any region of the face usually rco 

'*'* “rapkte reaction o! degcneiation lo 
’ difficult to say when recovery will ornir nr wVipn the cffcCt of | 


uS’wVL ‘ or when Sie effect of 

which show no loss of taste and, therefore, m 


*1....... wiucn snow no 

rccoicr rapidly* «t«nsioa of the inflanunatory process up the 


, tnereioic, **• - „ 

fac^ canal, usim^J 


of either omunuous spasm or intermittent tOTt« 


of the law The natrertVci, iT . tincture of lodmc applied bchmd me 
.'educ Mietchms of the pareljscd muscles , 


When paralysis seems to be comP * 

may be bent so as m hook ^nTi covered where it turns 

so Hut the mouth u k«t over the ear at the 

should also be conUnuedf dunng facial movements Gentle nusMs 
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2. PERIPHERAL FACIAL SPASM 

Synonym. — Fadal Hemispasm, 

Definition. — A unilateral malady of the facial nerve, in which intermitting spasm 
of the facial muscles occurs, exactly like that caused by faradism of the facid trunk. 
Rarely it is associated with a slowly oncoming facial paralysis, and may follow a 
facial paralysis due to injury. 

Etiology. — ^This mdady occurs in adults, and the onset is usually insidious and 
without lulo^va cause. It is most often seen in middle-aged women. 

Symptoms. — It commences with twitching of some part of the facial musculature, 
which occurs at first at rare intervals, and subsequently becomes more and more 
frequent, so as in some cases to be almost continuous. Commencing locally, usually 
around ^e eye, it tends to spread so as to involve the whole face in a sudden and 
hideous contortion. The attacks of peripheral facial spasm may at first glance resemble 
a Jacksonian fit of the face. The spasms may be so severe and continuous as to keep 
the eye closed for long periods together, and to interfere greatly \vith the work and 
enjoyment of life. The malady is associated with no other symptoms. Cases exist 
in all degrees of severity, from the mildest, in which an occasional flicker of the face 
occurs, to tlie most severe and incapacitating and unsightly malady. 

Treatment. — In severe cases the only remedy which affords relief is division 
and jdcoholic injection of some of the branches of the facial nerve in the pes anserinus, 
or possibly of the whole of the nerve at the stylo-mastoid foramen or as it crosses 
the ramus of the jaw. The resulting pai^ysis and disfigurement, if a large part of 
the nerve is divided, will call for a cosmetic operation. As long as the spasm is mild, 
such treatment is obviously worse than the disease. No other treatment has any 
efiect on the spasm, but sedatives may enable the patient to bear it with less distress. 


THE AUDITORY AND VESTIBULAR NERVES 

The eighth nerve consists of two groups of fibres, different in their functions and 
in their ongins and terminations t one group arising in the cochlea and terminating 
in the cochlW nuclei in the pons is called the auditory or cochlear nerve ; the other, 
arising from tiie labyrinth and ending mostly in the vestibular nuclei is called the 
vestibular nerve. 

Lesions of the auditory nerve (as well as diseases of the cochlea) give rise to two 
symptoim, nerve deafness and tinnitus. 

Nerve deafness is distinguished from deafness due to middle-car disease by the fact 
that hearing is diminished or lost whether the sound be conveyed by air-conduction 
or by bone-conduction, whereas in middle-ear deafness the hearing by bone-conduc- 
tion is increased. Weber’s test consists in the application of the base of a vibrating 
tuning fork to the middle of the forehead, the patient being asked in which car the 
sound scems^ the louder ; with middle-ear deafness the sound is heard better on 
tlic affected side, while with inner-ear or ncr>’e deafness the opposite is the case or the 
patient docs not Mpreciatc any difference between the two sides. For Rinne’s test 
fork is applied first to the mastoid process, and when the patient ceases to hear 
it is held at Uic external auditory meatus ; in ncr\‘c deafness tlic sound may be heard 
by air-conduction after it has become too feeble to be heard by bone-conduction, 
while in middle-car deafness the opposite obtains. As a simptora of nerv'ous disease, 
ncr\x dc^n<^ is met wih in cases of tumour of the eighth ncr\x, following epidemic 
meningitis, in S)*phUl3 of the nc^^'ous $>'stcm, espeeixuly congenital sypliiUs, and in 
disease of the lateral region of the medulla. 

linmtus is a subjective sensation of noise in the cars or in the head. It seems to 
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be due to disease of the cochlea or auditory nerve of a slow degeneraUve ^ 
and though at first intermittent, it usually becomes continuous before long. J 
also be produced temporarily by certain drugs, of which quinine and saucy 

the commonest. . . i • e«-;iinKs and 

The sounds commence faintly and at first may be perceived only m stum 
silence at night and later become louder and more persistent, and are often ^ ^ 

continuous. The noise complained of may be high-pitched or low-pitched, 
whistle or a hiss, or even a rumble ; in some cases it is more elaborated and is oescn 
“ as like machinery ”, or again, “ bell-Ukc ^ . , erdeo 

In the course of time the hearing becomes impaired, and in some 
occurs and may be assodated with periods of aggravation of the rinmtus. i 
treatment produces little benefit, but sedatives such as phenobarbitone, may 
the patient to tolerate the noise better. Division of the eighth nerve jn 

tinnitus, but the patient must be warned both that it may fail to do so 
any case, the operation will produce complete deafness on the side on whi 
operation is performed. . 

The most prominent symptom which results from lesions of the vestibular 
(as well as from disorders of the labyrinth) is vertigo. The word by n 

“ a turning ”, and with vertigo of labyrinthine and vestibular nerve origin 
alwajs a sense of rotation, either of the surroundings or of the patient j 

room may seem to rotate about a vertical or a horizontal axis and there is o ^ 
disorder of projection so that when the patient falls it seems to him that the 
has come up to strike his head. . Mdiaes* 

It must be noted that the vast majority of patients who complain of 
or dizziness do not suffer from true vertigo. Nearly all those who suffer fro® ^ 
tional nervous disturbances complain of what they call dixamess, by whicn 
mean a momentary sensation of unsteadiness ; objectively such a patient is 
steady and this sensation never causes him to fall. Pauents suffering from 
cerebral arteriosclerosis complain of a similar sensation, as also do those 
suffering from the after-effects of head injuries. , 

With true vertigo, unless it be minimal, nystagmus is always present while 
vertigo is going on. Usually the nystagmus is seen with deviation of the eyes 
the side ot the lesion, but with irnuuve lesions of the labyrinth, e.g. for a day or tvw 
after operations on the car and with labyrintiuUs the nystagmus is towards the oppo='^ 
side. _ ^ 

Tests for vestibular lesions. — 1. Barany’s caloric test is made by irrigating ^ 
external auditory meatus with cither hot or cold water or air. With an mtact vcstibiu^ 
mechanism this causes irritation of the vestibular apparatus with the appearance 
nystagmus on lateral deviauon of the eyes. When the vestibular mechanism 
impaired this test fails relaUvcly or completely. 

2. If the patient be rolatco cither by placing him in a special rotating chaib ® 
by turning him round several times m the sundtng position, lateral conjugate 
of the cycsinuncdiatcly after the rouUon will show nysUgmus m the opposite directio 
to the rotauon, if the labynnih on that side is mtact. It will not appear if the funcuoO" 
activity of the vcsubular mechanism is defiaent. 


RECURRENT VERTIGO 

The causes of recurrent vertigo arc vanous. It is necessary in every instance to 
make sure that there arc no indications of disease of the cereoellum, brain-sicm o 
ccrcbcUo-Mnune angle, but m the great majonty of cases the symptom anses 
disease of the labynnih or vcsubular nerve, and the following conditions have 
identified: (1) Meniere's disease, (2) vcsubular neuronitis (Dix and Ilallpd^^ 
(3) pouuooal vertigo. 



RECURRENT VERTIGO 


1353 


1. M^NZ^RE*S DISEASE 

Definition. — A malady in which paroxysmal attacks of labyrinthine vertigo occur 
at irregular intervals, associated with tinnitus and progressive deafness, and due to 
disease of the labyrinth of a chronic nature. 

Etiology. — Mdniere's original hypothesis was that hemorrhage into the labyrinth 
was the responsible factor, but this »s inherently improbable and lacla pathological 
support. According to Hallpike the essential lesion is a gross distension of the endo- 
lymph system together with degenerative changes in Corti’s organ and the presence 
of albuminoid coagula throughout the endolymph spaces. He regards these changes 
as incompauble with an infective origin, and as probably primarily degenerative in 
nature. 

The precipitating causes of the attadcs are unknown, and in the absence of precise 
knowledge disturbances of fluid balance, allergy and migraine have all been incrimin- 
ated ; in some instances the attacks arc associated with diarrhoea. 

Symptoms. — ^The majority of cases arc much milder than those described by 
Meniere, and the symptoms may be subject to long remissions. 

In the severe cases of the classical type the attacks set in suddenly with a buzzing 
noise in the cars, followed immediately by intense vertigo, both subjective and objec- 
tive. The vertigo may be so severe that the patient feels he is hurled to the ground. 
He often falls as if shot but sometimes he has time to assume tlie sitting or lying 
position, before the vertigo reaches its height. Consciousness may rarely be impaired 
for a few moments. Spontaneous nystagmus occurs to the side of the lesion, and 
unilateral cerebellar signs on the side of me lesion. The patient becomes nauseated 
and often vomits repeatedly. The skin is pale and covered with a clammy sweat. 
The patient lies perfectly sull, and in terror lest the least movement should bring on 
more vertigo. The duration of the attack is usually between 15 minutes and an hour, 
but the patient may take several hours to recover completely. Sometimes the attacks 
are excited by sudden movement, such as coughing or sneezing, but they are usually 
without any such antecedent. They may occur during sleep, and wake the patient. 
In the milder cases the vertigo is not infrequently present when the patient wakens 
in the morning and becomes apparent to him as soon as he moves. It is not spon- 
taneous but is brought on by movements of the liead, and it is also influenced by the 
posture of the head, being worse when the affected ear is on the pillow. The vertigo 
passes off within h^ an hour or an hour or two. 

Meniere’s disease is characterised by a slow onset of nerve deafness and by the 
time the first attack of vertigo occurs an impairment of hearing and some tinnitus 
are usually present. If the disease is persistent there is a graduS deterioration botli 
of vestibular and of auditory function in the affected ear, and in some cases the laby- 
rinth becomes defunct and the attacks cease. 

Diagnosis. — ^This presents no peculiar difficulty for the symptoms are highly 
characteristic, and altiiough variable in degree are usually quite definite in the first 
attack. The rapid disappearance of the vertigo is striking. Vertiginous attacks from 
all other causes must be excluded. In acute cerebellar lesions (including thrombosis 
of the posterior inferior cerebellar artery) the symptoms are very like those of laby- 
rinthine vertigo, but they are not transitory in a few hours. A careful search of tlie 
nervous system for signs of organic nervous disease should in every case prevent any 
nmtake. Vertiginous attacks due to epilepsy rarely cause difficulty in tlie differential 
diagnosis because the loss of consciousness and probably the convulsive and other 
features of the epileptic attack are apparent. 

Prognosis. — Most cases recover perfectly with slight impairment of hearing, or 
have long periods of remission. Some cases, however, go from bad to worse in spite 
of treatment, and progressive deafness ensues with eventual disappearance of the 
attacks, 
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Treatment.— Sedatives have a pronounced palliative effect. The most 
motily used drug is phenobarbitone, and doses of gr i taken three or four 
daily usually bnng about prompt amelioration Bromides m doses of gr W w 
three tunes a day are equ^y serviceable and Gowers advocated the use of sooium 
salicylate or aspinn Other measures include a salt free diet, careful 
the bow cl to prevent diarrhcea and the use of anti histamine drugs Dunenhjdni^ 
(Dramamme) is beheved by some to have a selective action as a sedative on 
labyrinth. ^ 

When medical treatment fails, surgical measures may give relief, the pnn ^ 
operations employed bemg division of the vestibular nerve, partial removal o 
membranous labyrinth and total destruction of the labyrinth of one Side 

2 VESTIBULAR NEURONITIS 

In this condition the cause of the vertigo is believed not to be m the 
but in the neurones of the vestibular nerve There is no disturbance of 
In a large proportion of cases there is an associated infection in the nasal 
elsewhere, or the onset is assoaated with some febrile illness The disorder an 
chiefly patients in the age group 30 to 50, without preference for sex. i 

The attacks of vertigo are similar to those of Meniere’s disease but arc m geo 
less severe 

Treatment consists m the administration of phenobarbitone, as for 
disease, and the removal of any local or gener^ infection which can be 
With these measures the liability to vertigo usually passes off in the course of a 
months 

3 POSITIONAL VERTIGO (POSITIONAL NYSTAGMUS) 

In this vanety the vertigo always occurs when the head is put in a parcrctd^ 
position, and in most instances the exciting position is with the bead back and some 
what tilted to one side. Many of the cases are subsequent to head mjury 

The condition can usually be idenuficd by the pauent s complaint that be become 
ivuy when he turns his (face) upwards, but speciahsed tests are necessary W 
connnn the diagnosis 

Treatment consists as before, m the use of phenobarbitone, and m most cases 
the symptoms pass off completely in 3 to 12 moo^ 


THE NINTH OR GLOSSOPHARYNGEAL NERVE 

Lesions of this nerve mvolve loss of taste over the posterior one third of di* 
tongue with some unilalwaJ paresis of the phscynx. ft is rarely alaa^ 

in assooauon with the other nerves taking ongm m the neighbourhood, it nwy d® 
affected by tumours of the lateral region of the medulla, and by synngowyt^ 


GLOSSOFIIARTSGEAL NEURALGIA 

Dcflnilion^A rampintivdy rare fonn of neuralgia rvithin tile dismbunon 
the glo^phaongcal nenc It 13 ttneUy eompaiable mth tngeminal neunlgu f 
the quality and seventy of the pain, m patonjamal incidence, the remissions m i« 
course, lU provocation by specif stimuli and finally by the absence of any discovetab« 
lesion m, or loss of funcuon of, the nerve 

f^oloCT^Noihmg IS known of lU jctiology It i, most frequently ^ 
middle aged or elderly males A syniptomauc neuralgia of the same dismbuQoo ^ 
t^ionalJy found in cases of carcinoma of the tongue in which the growth 
tlic fauaal region ^ *» 
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THE TENTH OR VAGUS NERVE 

Symptoms. — ^\Vhen fully developed, the malady consists in paroxysms of shoot- 
ing p^n of great severity in the region of the throat and ear. Tlie exciting stimulus 
is commonly the act of swallowing. But just as in trigeminal neuralgia the pain may 
at first be confined to a single branch of ws nerve, so in glossopharyng^ neuralgia, 
the pain may for long be confined to the tympanic branch, the pain being felt deep 
in the ear. This pain does not spread to the pirma. In other cases, pain in the 
faudal region predominates, the pharyngeal branches being affected. As in tri- 
geminal neuralgia, the patient may enjoy long intervals of freedom from pain. During 
a paroxysm the patient screws up his face and may hold liis head in his hand as 
does the subject of trigeminal neuralgia. 

Diagnosis. — ^The presence of neuralgic pain of great severity, provoked by the 
act of swallowing, and in its general characters and behaviour resembling the very 
familiar and characteristic paroxysms of trigeminal neuralgia, but different from 
these in its restriction to the ear and throat, occurring also in the absence of objective 
signs of a lesion of the cranial nerves ; these together are the features whicli make a 
diagnosis of glossopharyngeal neuralgia possible and easy. 

Treatment. — In the early attacks, me same forms of medication as are used in 
trigeminal neuralgia may be employed. If the pain does not respond to these, then 
surgical measures are called for and the operation usually performed is avulsion of 
the nerve high in the neck. 


THE TENTH OR VAGUS NERVE 

This is a mixed nerve. The motor fibres supply the volunta^ muscles of the 
soft priate (except the tensor palati), pharynx and larynx in conjunction with the 
accessory fibres, and also the non-striped muscles of the respiratory and alimentary 
tracts. 

The sensory fibres of the vagus supply the respiratory tract, the pharynx and 
(esophagus. Its visceral fibres supply tne lungs, heart and abdominal viscera. No 
sensibility seems to be supplied to the abdommal viscera by this nerve, since with 
division of the spinal cord above the offshoot of the splanchnic nerves all sensibility 
in the abdomen is lost. 


LESIONS OP THE VAGUS 

The important signs of lesion of this nerve and its nuclei are pharyngeal and 
laryngeal paralysis and loss of sensibility. Symptoms indicative of lesions of its 
complicated and mysterious visceral supply are neither well marked nor well under- 
stood, and in unilateral lesions seem to be entirely absent; they are therefore not 
considered. 

Lesions of the vagus in the medulla are common. Syringomyelia, when affecting 
that region, usually involves the nucleus ambiguus, causing unilateral palsy of palate, 
pharynx and larynx. Thrombosis of the posterior inferior cerebellar artery which 
supplies that region of the medulla containing the nucleus ambiguus is likely to pro- 
duce vagus_ paralj^is of the same side. Progressive muscular atrophy, in the form 
of progressive bulbar paralysis, may affect its cells. Lesions of the nerve roots often 
occur front tumours of the lateral region of the medulla, and growths outside the 
medulla arising from nerve roots or meninges, and here the lesion of the vagus roots 
is associated usually witli those of the glossopharyngeal, spinal accessory and hj’po- 
glossal. In the neck penetrating woun^ ana growths may implicate the nerv’e, and 
in tlie thorax tumours, particularly aneurysms and new-growths, are apt to cause 
paralysis of tlte muscles supplied by its recurrent branch. 

Unilateral pharyngeal paralysis . — ^This is chaiacteristic of all unilateral lesions of 
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the vagus high up It is recopised by the f tSi M 

loss of sensibility of one side of the pharynit, tvith soft palate 

that side There is no impairment whatever of degluUUon wnen 
IS elevated, as m saymg “ Ah I ", it » pulled over to the ^^nd 

Bilateral pharyngeal paraly:ts —Tins resM\\s irom nude&T \ mvasthenu 

ambiguus on both sides, and is also common in diphthena, 1“°'^“,'“'^ Irene or 
gravis and progressive muscular atrophy The whole palate « 
paralysed, the voice is nasal, there is nasal regurgitation of liqui^, ^ 

be forably blown out, and there is difficulty in pronounang tinal k » 

the words “ kick " and " egg " becoming ‘‘ kich " and ‘ enck • . g ^bick 

Total unilateral laryngeal para/yiw — Smee the supenor Jaiyng^ 
supplies the cnco thyroid muscle (the chief tensor .» foUoifS 

IS given off high m the neck from the ganglion of the trunk of o^ion of tbe 
that total paralysis of the larynx on one side can only result from jnedulh- 
vagus between the ganghon of the trunk and the nucleus ambigui^ i position-' 

The vocal cord on the paralysed side becomes motionless caoav ^^ositive 

that is, midway between the abduction and adduction The larynx 
on the same side There is some loss of tone of voice but no stndor ^rs fro® 
Unilateral abductor paralysu or recurrent laryngeal paralysis— frnmlesw® 
all lesions of the trunk of the vagus below the ganglion of the trunk, an 
of the recurrent laryngeal branen The vocal cord on the side of para y _ ^ ^ 
to the mid Ime, it fads to abduct when the patient takes a deep ’ nsibility 

no change of voice, but there may be slight stndor on inspiration f » 
of the larynx is not affected /.nmolicaOOfl 

Bilateral abdiutor paralysu — This condition is occasionally seen w a co^ ^ 
of thyroidectomy and m malignant disease of the thyroid gland It occw 
bilateral lesions of the recurrent laryngeal nerves m the thorax, wmen 
from aneurysm and new growths It is the most dangerous form of ^-jfa 

as ffic vocal cords cannot be abducted, and they tend to suck together 
tion , for thu reason bdateral abductor paralysis may cause death from J 
or necessitate tracheotomy 


THE ELEVENTH OR SPINAL ACCESSORY NERVE 

This nerve may be caught with the vagus by lateral lesions outside the , |jy 
or by lesions in the region of the jugular foramen , but it is more often da^g 
mjunes to the neck and by operations for the removal of cervical glands The sp 
accessory nerve, as it crosses the postenor triangle of the neck, is very liable to 
cither from blows or from sudden strains, and most of the isolated trapezius p 
are due to local ncuntis of the nerve trunk, so ansmg 

When the stemomasloid is paralysed there is neither complaint by the 
of weakness, nor deformity, nor peculiar altitude of the neck, other muscles 
saung for its paralysis The mu^c docs not harden when the he^ is turned to 
side opposite to the paralysis, and its reaction to faradism is diminished or lost. 

Paraljsis of the trapcaius, on the other hand, causes great disability m 
the arm aboie the horizontal level of the shoulder and also difficulty m sh^S?^^ 
the shoulder or approximaUng the scapula to the middle line behind and thet^i 
also in carrying the extended arm backwards But the only part of the ttnpezn® 

IS completely paraljsed by disease of the spinal accessory nerve is the highest 
Instead of ns normal nearly straight contour, the neck presents on the affected . 
a concat c curv c, and the difference between ffie two sides is brought out more 
by a deep inspirauon The other parts of the trapezius are weakened but not P^^^cs 
smee they rcccuic addiUonaJ innervaUon from the cervical nerves In conseq^®“ 
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of the weakness the shoulder falls a little, the scapula movp slightly laterally, and by 
the unopposed action of the rhomboids and levator anguii scapulx it is rotated, the 
lower angle moving medially. 


THE TWELFTH OR HYPOGLOSSAL NERVE 

The hypoglossal nerve supplies all the muscles of the tongue, both intrinsic and 
extrinsic. 

A lesion of one hypoglossal nucleus in tlie medulla gives rise to fibrillation and 
eventual atropine paralysis of one half of the tongue. When the hypoglossal nerve 
is divided the fibrillation is usually not apparent but the atrophy occurs more quickly 
and there is a loss of faradic excitability. In either event the tongue becomes sickle- 
shaped mth the concavity on the paralysed side. There is little impairment of move- 
ment wthin the mouth and no defect of articulation, but the tongue turns to the 
paralysed side when protruded. Such hemiatrophy of the tongue occurs in syringo- 
bulbia and in syphilitic conditions ; tumours of the lateral region of the medulla and 
just lateral to it are rarer causes of it- The hypoglossal nerve may be severed as a 
result of wounds or operations in the neck. 

Atrophic paralysis of the whole tongue occurs when both hypoglossal nuclei are 
affected, and is commonly seen in progressive bulbar paralysis. Protrusion of the 
tongue is impossible and articulation is greatly impaired, but this may be partly due 
to other paralyses wliich are usually associated. 

Upper motor-neurone paralysis of the ton^e is not uncommon. A patient 
suffering from motor aphasia is commonly unable to protrude his tongue, and in 
bilateral hemiplegia and the condition known as pseudo-bulbar paralysis, the tongue 
is in a state of spastic paralysis \ neighbouring parts axe similarly affected, and well- 
marked dysarthria and dysphagia are frequent. The tongue appears contracted but 
there is no real wasting and no loss of electrical excitability. 


THE SIGNS OF LOCAL LESIONS WITHIN THE 
SKULL AND BRAIN 

In this chapter w-c must be content with a brief consideration of the signs and 
symptoms upon which we depend for the localisation of cerebral lesions. We may 
take first the various regions of the brain, and secondly, as we have to deal not only 
with lesions within the brain, but also with lesions within the skull that may be out- 
ride the brain itself, we will consider the symptomatology peculiar to lesions in the 
three cranial fossae. 


THE CEREBRAL HEMISPHERES 

GENERAL LATCRALISING SIGNS 

A lesion within or invoU-ing one cerebral hemisphere may reveal by the signs it 
produces whether it is right- or left-sided without affording further evidence of its 
loialisation. Such signs arc unilateral loss or diminution of the abdominal reflexes, 
unilateral accentuation of the tendon reflexes, an extensor response or just perceptible 
unilateral panels of movement of the lower part of the face. Fils starting unilaterally, 
or with turning of the head and eyes to one side may be of similar significance. 
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THE FRONTAL LOBES 

These consist of the portions of the hemispheres anterior to the 
(fissures of Rolando) and thus include the ascending frontal wnvoluuons an 
portions of the hemispheres anterior to them (the “ prefrontal il " « of the 

to be met with m the prefrontal areas mcfude tumour, abscess and thrombosis 
anterior cerebral artery, the last named being comparatively rare . 

The syndrome of the anterior cerebral artery consists of a spastic we^ess 
opposite lower limb, especially m its distal part with the appropnate change 
reflexes SomeUmes there is sbght weakness of the correspondmg arm wnic j 
be associated with forced gropmg and grasping in the arm on one or bo 
The face is seldom affected Apraxia of the left arm has been described an 
may be some drowsiness and mental confusion 

The syndrome of frontal lobe tumour — The area of the frontal lobes anterior 
ascending frontal convolutions (the prefrontal areas) comprises a considerable p _ 
of the cerebrum and is frequently the site of tumour formation The 
produced vary greatly with the rapidity of growth of the tumour and witn ^ 
factors imperfcttly understood As a ^e, an early, if not the imtial 
a change in the patient s mental state He becomes apathetic and lackmg m im 
The association and flow of ideas tend to fail He sits about idly, lacks atten 
and becomes mdifferent to cleanimess and other aspects of personal totally 

IS apt to permit the unhindered passage of urme and even of feces, 
msensiuvc to the embarrassments such conduct normally mvolves Tl^ t llob« 
“ incontinence ’ is, ui fact, a diagnostic symptom of great value 
tumours Rarely, the patient develops an abnormal facetiousness and eupno 
the so called ‘ Witzelsucht ’’ These early symptoms may gradually give 
profound dementia 

Movement is often disordered by the development of apraxia and 
that of forced groping and graspmg which, when unilateral, is a useful sign _.gt 
lobe involvement. When bilateral it is of less localising significance and may be , 
wnih m diffuse dcceneraUve or neoplastic lesions of the hemispheres, and m “ 
se\cre internal hydrocephalus Sura grasping and groping has been shown to 
of two components (i) Volitional graspmg movements made by the consaous pati 
when some object is felt by him m his palm, or is seen by him to approach his 
These mo>emcnts wane and cease when consciousness is faiUng, or when 
is dcfccu\e (u) A true tonic reflex grasp of any object held m the hand, if this 
be pulled away in such a manner as to put the flexors of the fingers on the stret^^ 
The flexors tighten as the pull is mamtamed and their contraction may attain 
force, sudi indeed that sometimes the patient can be nulled out of bed by this 
>oIuntary grasp which he is unable voluntarily to rcbL This reflex may 
c\en after consaousness is lost but is abolished by mjcction of novocame mm m 
appropriate afferent ncncs Fits are a common feature of frontal tumours and i^/ 
be generalised from their onset, or start wtih turning of the head and eyes to m 
opposite side Attacks of pcul mal arc not uncommon If ^e orbital lobule ^ 
invohcd there may be umlateral anosmia, or direct pressure on the optic nerve causing 
unilateral failure of vision associated with primary optic atrophy This, when co® 
bmed wiUi papillccdcma m the opposite eje has been described as Foster Kennedy* 
sjndromc. Ihcsc sjTnploras will be furtlier considered m connection wlh ^ 
syniirome of the aatenor cranial fossa. 

<\s the tumour expands it is likely to encroach upon the projccuon pathway f^® 
the motor cortex wnth a rcsulung contralateral hcmiparcsis, and when left sided » 
It commonly assocuurd wiUi a predominantly cxecuuvc disturbance of spcecin 
rumours in tlie medial portions of the frontal lobes may come to imolvc the co<T'^ 
callosum and frequently spread throu^ this structure to the opposite hcmispb*'^®' 
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In such cases the patient becomes completely apatiietic, silent and unmobUe, lying 
wth open eyes, but displaying no initiative oi any kind, 

SYNDROMES OF THE CENTRAL REGION (REGION OF THE 
' “motor CORTEX**) 

Hemiplegia is the characteristic symptom of a paralytic lesion in this portion of 
the hemisphere, and the Jacksonian fit that of an irritative lesion. 

The Jacksonian, or focal, fit most commonly originates in the face, thumb or big 
toe, and thence spreads >vith varying rapidity until much or aU of the corresponding 
side of the body is affected. It may then become generalised. Consciousness is 
commonly preserved in attacks which remain unilatei^. Such a fit may be accom- 
panied by conjugate deviation of the head and eyes a^vay from the side of the lesion 
and may be followed by a transient hemlparesis, or in the case of a tumour by a 
progressive and permanent hemiplegia. The hemiparesis resulting from a destructive 
lesion near the surface will affect face, arm or leg predominantly according to the 
site of the lesion. The more deeply this extends mto the underlying white matter, 
the more will the weakness affect the whole half body, since the pyramidal fibres 
converge from the cortex towards the capsule. Disturbances of cortical sensibility 
corresponding in distribution to the motor defect are not infrequent and result from 
simultaneous involvement of the neighbouring post-central convolution. 

PARIETAL LOBES 

Irritative lesions In this area may give rise to focal fits heralded by subjunctive 
sensory disturbances on the opposite side. These are usually described as consisting 
of numbness, tlngU:^, or pins and needles, and may spread in an orderly maimer to 
other parts^ of the affected side of the body in the same way as the muscular spasm 
in discharging lesions of the motor cortex. Destructive lesions in this neighboturhood 
mcty be marked by a characteristic scries of sensory disturbances. These include 
defective localisation of tactile stimuli, defective appreciation of two simultaneous 
contacts (Weber’s compass test), defective appreciation of three dimensional space 
(i.e. siae and form). There is, in addition, defective power of differentiating min or 
differences in intensity of painful or thenr^ stimuli, and a ready fatigue of sensory 
functions. The simple recognition of such stimuli may be relatively intact. It will 
be seen that the defects in spatial discrimination which result from these modes of 
sensory loss lead to that inability to recognise and identify objects held in the hand, 
or tOsdescribe their size, shape or texture which is known as astereognosis. The 
appreciation of movement and of position is apt to be faulty, and some ataxy commonly 
results. Disturbances of attention may also occur on tlie contralateral side of tlie 
body together with failure of spatial orientation and of recognition of the body image. 
In left-sided lesions there may in addition be disorders of the visual speecli function, 
resisting in djslexia, agraphia and acalculia. Trophic dianges, particularly decrease 
in size of the muscles, may be seen in the periphery of the limbs, and this may be so 
marked as to amount to true muscular wasting. 

occipital lodes 

Lesions of the cuneus and region of the calcarine fissure on the mesial aspect 
of the ocdpital lobe result in hemianopia of the opposite field, but central vision 
escapes. Gordon Holmes showed that if the lesion is limited above the calcarine 
fissure a quadrantic hemianopia of the lower field results, and if the lesion is below 
the calrarine fissure the quadrantic defect resulting is of the upper field. Since central 
vision is represented at each ocdpital pole, a lesion of either pole causes contralateral. 
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central, homonymous hemianoplc scotomata, vision in the periphery of the fieM 
remaining intact Similarly a bilateral lesion Involving both occipiul poles tjill 
in bilateral central scotomata, and a bilateral lesion of the (alcarine region will pr^uce 
blindness of both peripheral fields, central vision remaining intact If the lesion 
extend deeply into the ocdpital lobe so as completely to sever the Optic radiation 
to the occipital cortex, complete hemianopia, affecting both the peripheral and 
parts of the visual fields will result The hcmianopias resulting from a lesion oi tot 
occipital lobes have been distinguished from those due to lesions of the * 

by me fact tlut in the former me pupils react to light thrown on to the blind part 
of the field ^Vemicke’s hermanopic pupil phenomenon). To be of pra^OT 
this test necifa to be made with a very narrow pencil of parallel rays to avoid the ctiects 
of dispersal of light within the eye. , . 

On the outer surface of the ocdpital lobe, a lesion on the left side msy sever tn 
connections between the vbual centres and the speech centres, and so produce wor 
blindness. Bilateral lesions in this region may be associated with visual dlsorienUUo^ 

Jacksonian attacks arc often of great value in the localisation of occipital joW 
lesions. ^Vhen the lesion is situated posteriorly these take the form of undifferentote 
visual halludnations such as flashes of light or coloured figures. When the lesi^ 
IS situated more anteriorly at the junction of the occipital and temporal lobo tW 
visual halludnations may take the more elaborate form of visions of people, anirnai* 
or places. In cither case the halludnations may be accompanied or followed by * 
transient hemianopia. 


TEMPORAL LOBES 

The considerable portion of the cortex comprised by the temporal lobes indud^ 
the cortical representation of the functions of smell, taste and bearing and on 
left side, in normal right-handed persons, the function of speech. 

The undnatc and hippocampal regions of these lol^ are the cortical seats^ for 
taste and smell, and the localising syropioios which arc rarely absent when lesion* 
in these regions exist arc Jacksonian aliadis takmg the form of ballucmations of taste 
and smell, nearly always of an unpleasant character. The halluanation is often accom- 
panied or immediately followed by a “ dreamy stote ” in wbch the patient 
experience a feeling of strangeness or of intense famUiarity or a panoramic recall o* 
events of his past fife. Tins state of altered ronsciousness may be accompanied by 
smacking of the bps, or champing of the jaw. The senses of tite and smell are not 
lost from a umlatcral lesion of this region since they arc bilaterally represented in tht 
cerebral hemispheres. Recent clinical and elcctro-cncephalographic researches indi- 
cate that discharging lesions in the temporal lobes play an important part in 
automatism and the so-called psjehomotor epilepsy. It also seems hkely that con- 
g^ital or acquired defects in the temporal lobes may be concerned with the behaviour 
disorders of aggressive psvehopaths. 

The outer surfaces of the temporal lobes arc concerned with hearing. 
here may result in fits which are heralded by crude auditory hallucinations, but 
owing to the complete scnu-dccussauoo of the auditory path unilateral lesions ne'er 
produce dctecuble deafness. Bilateral lesions may, how ever, produce cortical deafness. 

In ncht-h^ded subje^ lesions of the left temporal lobe commonly give rise W 
prions disorders of speech function. With Iraions situated far forward towards the 
insula Uic disturbance is predominanUy one of spoken speech With those situated 
in the poslcnor jwrtion of the lobe the defect is predommanlly one of the reception 
UmpoKl loU comninly produce " i»5““ 
aphasia ^ . Tramiiory disturbances of speech may occur m focal attacks originating 
from lesions in ihu area, ' ® 

On account of the wide excursion which the optic radiation into the dee? 



BASAL GANGLIA 


136i 


part of the temporal lobe in its course from the thalamus to the calcarine cortex, 
homonymous field defects, especially of the upper quadrants, are very common in 
deep-seated lesions of the temporal lobes. Such lesions may also produce a paresis 
for emodond movements of the opposite half of the face which is relatively greater 
than the loss for voluntary movements. The occurrence of incontinence of sphincters 
of a mental type is occasionally seen. 


INTERNAL CAPSOLB 

In this region, the chief motor tract is condensed into a small space, and is situated 
immediately in front of a narrowly localised sensory tract, while not much farther, 
posteriorly, the visual path emerges from the thalamus. Lesions of tliis region there- 
fore produce severe and widely spread hemiplegia of the opposite side, often associated 
wth hemianxsthesia and not infrequently with hemianopia of the opposite side. 
From the proximity of the thalamus and corpus striatum, Acre is often involvement 
of these structures in a capsular lesion, with appearance of the characteristic spon- 
taneous involuntary movements and sensory loss. 


THE REGION OF THE FALX CEREBRI 

Lesions of this region are likely to affect both hemispheres equally,^ Tumours 
opposite the paracentral lobules may cause bilateral crural monople^a wth disturb- 
ances of cortical sensibility in the feet if the post-central area is mvolved. Focal 
fits starting in one foot may occur. Disturbances of ^hincter control are otcasionally 
seen. Tumours arising from the posterior region of the falx may result in bifaterd 
hemianopia. Thrombosis of the superior longitudinal sinus may produce Nvide- 
spread bilateral lesions of the hemispheres, with double hemiplegia in which the face 
and hands are usually spared. 


BASAL GANGLIA 


OPTIC THALAMUS 

^ A very clinical picture results from destruction by thrombosis of 

this structure which is termed the “ thalamic syndrome of Dejerine and Roussyj 
tliere is hemiparesis with spontaneous involuntary movements on the side of the 
body opposite to the danuiged hemisphere. The latter may be of the nature of tremor, 
intention tremor, choreic, athetotic, dancing or irregular movements. Most post- 
hemiplegic involuntary movements are due to a lesion of the thalamus. In addmon, 
there is hemianiesthesia, often with a characteristic hypersensitivity to painful, 
thermal or other stimuli, such as tickling, rubbing, etc., which may produce agonising 
distress. ^ Sometimes spontaneous, constant and unrelievable pain occurs on the 
affected side of the body. Emotional movement of the face may be impaired much 
more than is volitional movement. The thalamic syndrome is not imuriably, or evert 
commonly, seen wlien the lesion is a tumour. In such coses the symptom-complex 
varies according to whether the growth primarily arises in the thalamus or invades 
it from its lateral aspecL In the former case it arises in tlie subependymal glia and 
spreads laterally. Such tumours are characterised by early mental deterioration, 
with conjugate ocular palsies. Sensory changes are absent or only terminal in appear- 
ance. In the case of tumours secondarily invading the thalamus from its lateral 
side, sensory changes of the order described under the “ thalamic syndrome ’’ of 
Dejerine and Roussy, and by Head and Holmes, are seen. 
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CORPUS STRIATUM 

Little le toioiin ».th Mirttinty of *o sym^matob^ 
masses of grey matter which form this strucmre Th Y , , leRticular 

15 associated wth degeneraUve changes m the globus p^dus ot f 

suS chaoles ore not coniSied to those orga^ 

Z cerebral hemisphere as treU The same is tme of toon, 

degenerative changes are conspicuous m the caudate nuclei. ^^l^lanucoiii, 

usially vascular, m a neighbounng mass of grey matter, the ™ ems on 

or cofpus Luysii, is followed by very violent imilaterf 
the o^osite side of the body, the so caHed apoptecuc chorea or hemiballismus 

THIRD VENTRICLE AND HYPOTHALAMUS 

Lesions occupying this cavity, which arc us^y ncoplasoc, my P™*'/! 
toms of localismg value m addiuon to those resultmg from obstnicuon ot the 
spinal fluid circulauon (hydrocephalus) The most unportant of “““ 

Eomma, diabetes msipidua, obesity and alteranon m prunary and secon^ 
funcuons of a more vanable character than those which occim m lm.ons ot the p 
body In the case of the not uncommon" colloid cysu i-struc 

hang suspended from its roof by a short pedicle, the s>™Ptoms, mcluitog toe “o^j ^5 
tive hydrocephalus, may be nouccably mtcrmittenL IVhere the postenor en 
ventnclc is affected there may be dismtbance of the pupillary hght reflex. 


BRAIN-STEM 

THE ailD BBAIH 

This portion of the beam stem consists of a small dorsal area, the quadrigeminal 
pUte or tectum and a large ventral area, the cerebral peduncles or crura 

At the level of the corpora quadngcmina the oculo-motor nuclei he on ^ 
side of the aqueduct of Sylvius, and lower down on either side of the ^5^ 

m the floor of the upper part of the fourth ventricle lacsions of this region ^ 
nuclear opblhalmoplegu — that is, paralysis of both eyes m terms of the conji^ 
movements upwards, downwards or laterally From above downwards, 
this column of oculo motor nuclei will produce reflex uidoplegia, loss of converged 
paralysis of upward, downward and lateral movements respectively 

Immediately ventral to the third nerve nucleus and decussatmg below it 
superior cerebellar peduncles passing to the red nuclei. Involvement of these s 
turcs causes ataxy of the limbs and trunk. Jrocic 

A lesion of the tcctal region of the mid bram produces a charactensuc 
of nuclear ophthalmoplegu with bilateral ataxy, which is termed Nothnagel s ^ 

In the ventral portion of this regioD of the brain stem are the crura cercbn 
the third nerve perforating each crus to emerge on its inner side, and the optic 
runnmg round the crus as it pass e s back from the optic rhiagma to the lateral 
body A lesion of one crus will cause hemiplegia of the opposite side, and 
of tne third nerve on the same side This pathognomomc localising combinatio 
known as Weber’s syniromt 

Situated a little more dorsally, a lesion of the crus will produce ophthahnopic^ 
of one ^e wilh tremor and incoMirdmation of the opposite limbs This is kno 
as Beju<^ s syndrome ^ 

Extension of a lesion outwards from the crus may cause tract henuanopu, lO 
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the half fields are completely involved and the light reflex lost from the blind fields. 
Interference with the fillet may cause hemiaoxsthesia on the opposite side. 

PONS' AND MEDULLA 

In these regions the motor and sensory tracts, the middle and inferior cerebellar 
peduncles, the cranial nerve nuclei and the outgoing cranial nerves are closely packed 
together, and the signs resulting from destruction of these will be various combina- 
tions of spastic paralysis, ataxy and sensory loss in the body and limbs — from interfer- 
ence with the long conducting tracts — together with nuclear and peripheral nerve 
palsies and anesthesia in the distribution of the cranial nerves. 

If the lesion is unilateral the body and the structures innervated by the cranial 
nerves will be affected on opposite sides, causing the “ crossed paralyses ” or " alter- 
nate paralyses *’ characteristic of lesions of the brain-stem. Of these, fadal palsy 
of lower motor neurone type with contralateral hemiplegia is the most frequently 
enirountered, trigeminal pdsy and anaesthesia and vagogfossopharyngeal palsy wth 
contralateral hemiplegia being less common. Lesions of the brain-stem below the 
oculo-raotor nuclet cause small pupils (pontine myosis) by cutting off those nuclei 
from the spinal cord, whence the tonic dilators of the pupils — the cervical sympathetic 
system — emerge. Lesions In the upper part of the pons commonly lead to loss of 
conjugate lateral movement of the eyes. If the connections of the vestibular nerv’e 
are involved intense vertigo may result together with nystagmus at rest and on move- 
ment of the eyes. Glycosuria may be met with in lesions in the neighbourhood of 
the fourth ve&tride and the respiratory centre may be involved. 

The common lesion inrolving the medulla is softening of the lateral portion from 
thrombosis of ^e posterior inferior cerebellar artery or its branches, the so-called 
rerebellar apoplexy (see p. 1440). Owing to die smallness of the brain-stem, lesions 
of on inflammatory or neoplastic character commonly involve both sides of the struc- 
ture and bilateral symptoms result. 


CEREBELLUM 

When lesions of this structure develop suddenly they are apt to produce more 
striking disturbances of function than when they develop gradually, a point which 
it is important to remember when the presence of an abscess or a tumour within 
the Cerebellum is suspected. These disturbances are aU in the realm of voluntary 
movement and the several different components of cerebellar ataxy are to be regarded 
not so much as special disorders of different cerebellar functions, but as expressions 
of a single disorder, which owe their ^•arying appearance to the varying nature of 
the clinical tests employed. 

Hypotonia . — ^This is particularly marked in acute lesions, but can also be detected 
in those of slow erelution. It shows itself by marked fiacddlty and extensibility of 
the limb muscles which permit of undue raobiu^ of the joints and leads to a modifica- 
tion of the normal posture of the limbs and, when marked, to the “ pendular ” form 
of knee jcuk. The hypotonia is largely responsible for the symptom of dysmetria. 
If the patient is asked to extend the arm and pick up some object, such as a glass, 
or to touch a fixed point, the limb is shot fo^^va^d with imdue force and may over- 
shoot tire mark. Similarly the hypotonia may give rise to the rebound phenomenon. 
If the arms be horiaontally extended by the patient, and the observer smartly strikes 
them downwards by a blow on the hand, the arm on the normal side is quickly brought 
to rest in its original position with the tninimum of recoil. On the side of the lesion, 
however, the hand and arm “ bounce ** freely and may oscillate two or three times 
before being brought to resL 
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Dysdtadochokuitm —This name has been used to descnbe the 


DysdtadocHoRuims—ina name iias ^ — „„,„„„^uDmanon 

nesTLd itrcgulanty with which alternating movements ('^ pe&onntd 

of the.forearli) are <^med out alUiough Uiej-mple move^^^^^^ 


normaUy In caiiymg out this test it is common to see “™,lco-ordiiiaUil 

die FoWal segments of the tab 


contmcuon of the adjuv ant muscles To correct this disturbance the 
break up complex movements mto their several components, whi^ 


p complex moveumiui uivu uicu 

auccessiv cly i^tead of simultaneously— the s^called d^elops during 


Tremor — ^This is not a resting tremor, but an unsteadmess v 
movement, and m purposive movements tends to increase Ux TT'.-ntioa’ 

as the flimax of the movement is reached. It is thus essentially an 

Similarly if the arms are out stretdied, they may show a tradency to droop, 
which IS corrected by a senes of jerks whidi thus gives the form of a trem , j 
Again standing there may be irregular oscillations of the trunk ana 
60-cafled “ titubation ** nrtinuci 

Gait — In bdateral lesions the gait has a rechng, staggering character ^ jesioo. 
latc^ lesions there is a tendency to sway and deviate towards the side ^ ^jjty 
The disorder may vary m seventy from a shgbt unsteadmess to a compieto ^ 


to walk or stand unaided There is a tendency to walk with the 
separated to lessen the tendency to overbalance and the feet are brought down 


abooncsh) 


larly with a stamp . . 

Speech -—The articulatory musculature shares the mco-ordmation ox to 


voluntary muscles with a resultmg characteristic dysarthria. The I, and* 

as “ scanmng ” or “ staccato '* speech. It consists of slowness of amculatio^ 
tendency to say each syllable oi a word as though it were a separate wo^ 
rhjthm of speech becomes inegular, some syllables being slurred over, others 


enunciated with almost explosive violence Kdluai 

^ N^jtagmut — tvjstagpnus is pattio^l^ frequent m those lesiOM^of the 


which involve Its connections with the brain stem and the neighbouring Vw-- ^ 
nuclei In unilateral lesions there is coarse nystagmus on denaung the ^ 

side of the lesion with a finer and more rapid movement on deviation away fto® ^ 
side of the lesion In bilateral lesions the njstagmus may be symmetrical and 
lesion IS confined to the supcrfiaal areas of the cerebellar hemispheres 
may be entirely absent. Karely — usually after acute lesions such as gunshot v"’ 


or opcrativ e interference — the phenomenon of *' skew dCTuuon ” may appear 


anly , the eje on the side of the lesion being displaced downwards and towaiY’’^ 
opposite c)c upwards and outwards A slight degree of skew devianoo on 
dcviauon of the c)cs may be seen in deeply seated tumours of the ccrebeUuni. ^ 


The cerebellum forms part of the non sensory afferent nervous syste® 


concerned with the co-ordiriauon of voluntary movement. It is not a sensory 
and there is no disturbance of any form of sensibility m cerebellar lesions 


THE ANTERIOR FOSSA OF THE SKULL 

The lesion most commonly found in tht« situation is a meningioma ansinZ 
the dural covering of the cnbnform plate and growing upwards into the olfiCto^ 
groove- rhe earliest sign is anosmia from pressure on the olfactory bulb tod to^ 
unilateral at first and later often bilateral Unilateral loss of VTsion assocuud wi ^ 
primary opuc atrophy may later be assoaaied with papiUtrdcma m the oppoidc n 
as an expression of the general nse of intracranial tension- Such a tumour 
divnUccs tlic over!) mg frontal lobe and may then give nse to mental detenora^ 
and fits, but only in luiaours of cxcepuonal size is a crossed hcmiparcsis ob>cncd. 
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Aneurj-sm of the anterior cerebral or anterior communicating arteries may give 
rise to similar early symptoms, but owing to its limited size papiUcedema and the 
remote pressure effects are not seen. 


THE MIDDLE FOSSA OF THE SKULL 

A rich variety of lesions may arise in or invade this fossa, and the syndromes 
vary according to the situation of the lesion. 

The lesions in the mid-line include pituitary adenomata, tumours of the pituitary 
stalk, and meningioma of the sellar diaphragm (parasellar and suprasellar tumours). 
In the lateral parts of the fossa, passing from mesial to lateral, we have to consider 
lesions in the carity or walls of the cavernous sinus, and tumours arising from the 
sphenoidal ridge in its middle and outer parts. Finally, reference must be made to 
growriis invading the base of the skull and either occluding its foramina and producing 
cranial nerve pSsies, or actually invading the cranial cavity. Sccondaty deposits 
of carcinoma and epitlieliomata of the naso-pharynx are the common lesions of the 
last-named group. 

REGION OF THE OPTIC CHIASMA AND THE PITUITARY BODY 
The most common lesion in this region is tumour of the pituit^, usually an 
adenoma. The earliest symptoms of such a tumour are of an endocrine disturbance 
and vary according to the nature of the tumour. If this is composed of eosinophil 
ceils acromegaly or gigantism ivill result, whereas if tbe adenoma is composed of 
indifferent (oiromophobe) cells the endocrine disturbance will take the form of hypo* 
pituitarism of which Frdhlich’s dystrophia adiposo-genitalis is tbe common and 
Lorain's infantilism the rarer type. Basophil adenomata although producing a char- 
acteristic group of endocrine symptoms, commonly described as Cushing’s syndrome 
(see p. 516), do not attain a size sufficient to produce symptoms as space-occupying 
lesions. 

^Yhea a pituitary tumour of whatever kind extends outside the cavity of the 
sella turcica it causes distortion of the optic chiasma and produces one of a variety of 
visual disturbances. The commonest of these is a bitemporal hemianopia, sometimes 
starting as bitemporal paracentral scotomata which gradually increase in size till the 
entire temporal fields are lost. This results from Ae stretching of the decussating 
fibres of the chiasma derived from the nasal halves of each retina. In other cases, 
if the extension of the tumour is forward, uniocular scotoma, hemianopia or blindness 
may result, while if the extension is backward homonymous hemianopia may result 
from involvement of the optic tract. It caimot be too strongly emphasised that the 
form of the visual field defect in pituitary tumours is determined by the position of 
the local pressure upon the visual pathway and that while a bitemporal hemianopia 
is the most usual and characteristic defect the others which have been mentioned 
are frequently seen. Primary optic atrophy in the affected eyes is the rule in pituitary 
tumours, and papillcedema is not seen unless, as rarely happens, the tumour has 
attained such a size as to obstruct tbe third ventricle. 

Meningeal tumours arising from the sellar diaphragm, and aneurysms extending 
backwards from the anterior communicating artery and cystic arachnoiditis may pro- 
duce identical pressure symptoms, but without the endocrine disorders of pituitary 
tumours. 

Cysts derived from vestiges of Rathke’s pouch give rise to endocrine and local 
pressure symptoms comparable to those of primary intra-sellar tumours, but in 
addition give rise to papillcedema and internal hydrocephalus from obstruction of the 
third ventricle (see also p. 1403). 
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SYNDROMES OP THE CAVERNOUS SINUS 

The commonest acute lesion of this cavity la thrombosis, 
slowly developing lesions saccular aneurysm of the caroud artery is the mo 
though the cavity may be encroached upon by tuinours o”g«MUng trom 
end of the sphenoidal ndge Symptoms consist of paresis of the th^“« ^ 

sixth cramal nerves often leading to complete ophthalmoplegia, amesm 
distnbution of the ophthalmic division of the trigeminus and ptoptosis o 
spending eye with cedema of the orbital tissues and conjuncUva from wng 
the ophthalmic veins In rapidly developmg lesions unilater^ r/^sure oo 

occur, but m those of slow development unilateral optic atrophy trom p 
the neighbouring optic nerve is more often seen 


SYNDROMES OP THE SPHENOIDAL RIDGE 

The dural smus, which runs along the sphenoidal ndge (smus point 

IS one of the sites of election of the development of menmgiomata. trom 
of view of localising diagnosis this ndge may be divided mto three parts, 

(or clmoidal), the middle and outer vndroci* 

A mcrungioma arising from the inner part gives nse m its early stages m ® 
similar to that of a lesion of the cavernous smus Later symptoms and 

on the temporo sphenoidal lobe may occur funcmate fits, personality 
crossed hcmiparcsts) PapiUcedema may result from general increase or iotra“ 
pressure . , clear 

A meningioma of the middle part of the ndge may remam for long yjjjjsh 
localising signs, and radiography and vcntnculography may be necessary to cs 

the outer end of the ndge a meningioma may produce as its 
unilateral exophthalmos without squint, some fullness of the tenmow 
local tenderness on pressure, speech disturbances if the lesion is left fzj 

with the general symptoms and signs of raised intracranial tension- ^ 
picture usually reve^ densification of bone or even hyperostosis of a part of tn® 
and adjoining bone 


SYNDROMES OP THE BASE OP THE SKULL 
The charactcnsuc signs of such lesions arc palsies of the cranial nerves, 
groups anatomically close to one another, without any evidence of 
damage or nse in mtracranul tension TTie common cause is rnalignant gr® 
either secondary deposits from remote carcinomata, the lung and breast being “ 
most important, or direct mvasion from the naso pharynx. 


THE POSTERIOR FOSSA OF THE SKULL 

Lateral rtcest —The angle formed by the postenor surface of the petrous 
bone and the tenlonum (ccrcbcllo-pooune angle) is a common situauon 
fibromau which grow usually from the eighth nerve, but occasionally from the W 
or seventh Rarely a meningioma may occupy the same posiUon- Such a 
presses into the lateral lobe of the cerebellum and the side of the pons A 
charactcnsuc dirucal picture resulu, consisting of slowly progressive nerve 
and unnitus, some faaal weakness, usually accompanied by penphcral faaal w 
impairment of sensibility in the area of the fifth nerve with dimmuuon or loss ol ^ 
corresponding comcal reflex and signs of ipsilatcral cerebellar invoIvcmcnL ^5“ 
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tumours are of slow g^o^vth, and headaches and papUloedema are often absent or occur 
late in the clinical picture. 


APHASIA AND OTHER DEFECTS OF SPEECH 

Speech is the most highly developed and recently evolved function of the human 
being which is capable of toect analysis. Of all man’s endowments it is the one 
whicdi marks him off most clearly from his closest neighbours in the animal world. 
While in its final expression speech consists of sensori-motor activities of many 
mechanisms, each simple in comparison with tlie whole, its roots strike deeply into 
the texture of the irund and it constitutes the symbolic currency of thought itself; 
indeed it is doubtful if without speech in this wider sense any but the simplest thoughts 
are possible. So it b that we find that profound disturbances of speech function are 
invariably accompanied by disorder of die mind. 

Speech in its simplest form is a means of communication of thought between 
individuals by the production and perception of sounds, but unlike sight or hearing, 
it is an elastic function, capable of indefinite extension and elaboration both in the 
race and in tlie individual. We thus find an almost infinite variation between the 
simple language of a primlUve people and the highly elaborate language of a civilised 
race ; bet\Teen the speech of an uneducated peasant, for whose simple needs a few 
hunted words suffice, and that of a master of prose who may use thousands of words 
to express shades of meaning far beyond the scope of an uncultured person ; between 
the speech of a child and that of the same individual grown to maturity. The growth 
of speech proceeds pari passu ivith the growth of the mind which employs it for its 
needs. Furthermore, upon the foundation of the initial smbolic expression of 
bought In spoken tankage has been erected in all but priimtive races, the further 
edifice of written specdi in which visual symbols replace mose of sound. The evolu- 
tion of speech in the different races of mankind is the province of the science of 
philology, but its growth in the individual in health and its dissolution in disease 
make up one of the most fasdnating and complex chapters of medicine. As would 
be expected in a function of such complexity the disorders of speech are many and 
varied. At one end of the scale are disturbances purely psychological in their origin 
such as hysterical mutism ; at the other are those due to the defects of the execuuve 
structures such as the tongue and latynx, and the neuro-muscular mechanisms which 
control them. To disturbances of this order the term dysarthria is applied. Between 
these extremes lie a group of speech disorders which depend upon physical disturbance 
of the portions of the cerebrum which form the anatomical substratum of the speech 
function and to tliese the terms aphasia or dysphasia are applied. It is with this 
order of speech disturbance that we arc at first concerned. 


APHASIA 

General Considerations. — Few subjects have suffered more from attempts at 
over simplification than the study of aphasia. Many attempts have been made by 
the creation of hypothetical “ centres ’’ connected with one another by supposedly 
well-defined tracts, to explain the manifold and often apparently conflictmg facts 
which may be observed in an aphasic patient. Sudi diagrammatic analj’scs have 
been based upon individual cases of aphasia in which particular aspects of speech 
function have been predominately affected and in which post-mortem examination 
has revealed damage to a circumscribed area of the brain. Thus, Broca’s centre in 
the cortex of the posterior part of the left third prefrontal convolution was the motor 
centre for spoken speech, while F.xner*s centre in a similar position in the second left 
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prefrontal convolution was the motor centre for vmttea language The “ auditory 
■word centre ” m which auditory memoncs of words were stored ^va3 m me cortex 
of the first and second temporal gyn, while the “ visual word centre ” m which wual 
memories for words were impressed was in the cortex of the angular gyrus 
\anou 3 centres were connected together by to-and-fro pathways which couJd be 
separately affected by a lesion But the attempts to explam the multitudmi^ and 
vaned phenomena which occur m lesions of the speech centre by assuming damage 
to one or other of these hypothetical “ word centres ’* or to their connecting paths 
proved highly unsatisfactory, and the vahdity of such climco-pathological correlauons 
was usually undermined by the fact that the majority of cases of aphasia result from 
vascular lesions in which multiple areas of are present or from tumours oi 

wide extent. 

Chnical observation shows that as the fiinction of speech m health evolves m 
uluile from, more simple to more complex by a process of gradual elaboration, 
disease it undergoes dissolution as a whole from more complex to more simple. i he 
more cntically cases of so-called “ pure motor aphasia” or “ pure word deafne^ 
arc examined the more clear it becomes that, while one particular aspect of spok^ 
Mccch IS particularly affected, the level of speech function as a whole is lowered 
Furthermore, m a given case of aphasia the defect of function is not constant, but 
may vary widely with the activity of the bram as a whole in response to sum 
factors as fatigue, attention, anxiety and the general level of health of the whole 
mdmdual . 

These considerations must constantly be borne m mmd in the examinabon ol 
aphasic patients and m our attempts to generalise from such individual obsersstioti* 
and to obtain a clear understanding of aphasia as a whole. , 

A>atomicai. Considerations —The fuocuon of speech seems to be coDCcmco 
with the left hemisphere of the bram alone lo nght-handed persons, and this is 0‘ 
plained by the major potential of the left hemisphere for receptivity and education 
associated with the major use of the right hand through the countiesa ages of humanity 
True left handedness is usually associated with a transfer of the speech function W 
the right hemisphere, but there arc exceptions to this rule The possibilities of transfer 
of the speech function from the left to me right hemisphere is great during childhood, 
to the extent that no lesion of the speech region of the left hemisphere, howcv^ 
extensive, causes lasung loss of speech in a child under the age of 6 years, provided 
that suifiaent inlelhgence remains to permit of rc-Icaming After this age tne possi' 
bility of such compensation by the right hemisphere from lesions m the left benii 
sphere seems gradually to ditmiush and to occur but h^e after adult life is reached, 
but even in adult life remarkable cxcepUons to Uus rule are gf c n . Within the leu 
hemisphere speech function has as its anatomic^ substratum a region of the cerebral 
convolutions having its centre a htde behind the middle of the fost and second 
poral convoluuons It is limited above by the postenor hnuU of the Sylvian fissure, 
occupies probably most of the external convexity of the left temporal lobe, and spreads 
backwards into the supramarginal and angular gjn, while anteriorly it extends fot' 
ward, deep to the Sylvian fissure, over all the convoluuons of the insula and to the 
postenor ends of the second and third left frontal gjn 

^us 8p«ch region of the bram ” comprises not only the cortex but also lb* 
subcortical while matter v«hicb carncs the paths of communication between the speech 
region md other portions of the bram Posteriorly it receives an important tr^ 
from the vuual regwn of tfic cortex. An mterrupbon of tins tract results m tbc 
condition known as pure word blindness ", in which the most conspicuous feature 
u ati irabiiity to appreoaic wmten speech. Upon its deep aspect the speech rcgio® 
of the convQlutioM receives the temporal projccuon of fibres convcving auditoty 
impressions, and domicuoa of this system by a lesion undcrcutUng the convoluuoi^ 
in the centre of the tctjiporai lobe results in senous speech disturbance lO wluc.* 
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“ word deafness ”, or inability to appreciate spoken language, is the most important 
component In this same region another set of fibres impinges upon the speech area 
which convey the muscular sense imprcssioi^ and other sensory impressions which 
are produced in the movements of articulation, and which are the only guidance 
which the “ deaf mute ” has in the knowledge of correct execution of his articulation. 
A lesion deep in the temporal lobe may interrupt both the foregoing paths and so 
isolate the speech region from any appreciation of correct execution, with the result 
that spoken language becomes unshapen and degenerates into a voluble jargon or 
** jargon aphasia ” which is invariably associated wth serious mental deterioration 
and confusion. 

In the anterior half of the speech area a tract of white fibres gathers by degrees, 
and passing forward constitutes the bulk of the “ temporal isthmus ” which joins 
the temporal lappet of the insula to the region beneath the middle and inferior frontal 
convolutions from whence it is cormected tvith the pyramidal path of the left side, 
and by ^vay of the a)ipus callosum with the pyramidal path of the right side. This 
is the executive outgoing path for speech movements, and a complete lesion of this 
path will result in inability to exteriorise spoken or written speech with relatively 
little impairment of comprehension of speech — the so-called ” pure motor aphasia ” 
or “ pure agraphia ”. Within the speech area of the brain thus limited, little is 
known of any localisation of function, but it is generally held that there is a gradual 
passing over from receptive functions (appreriation of spoken and written language) 
in the posterior regions, to executive functions (exteriorisation of spoken and written 
language) in the anterior regions. 

In so far as the phenomena of “ word-blindness ” and ” word-deafness ” as well 
as “motor aphasia” and “ agraphia” result from lesions of the speech area, they 
seem to result from lesions of the tracts concerned rather than from damage to the 
cortex itself. Lesions confined to the cortex and sparing the subcortical white matter, 
unless tiiey are extensive, do not give rise to permanent disorder of speech. 

Ph«iological CoNSiDEiiATiONS. — ^Within a short time after birth the child begins 
to recognise the nature and uses of some of the objects in the world aroimd it, and 
to express its simple conscious processes by gestures, and it early appreciates the 
“ gesture language ” of those around it. The “ mimesis ”, or gesture language, thus 
early impressed and expressed, remains throughout life the most stable, the least 
vulnerable and the longest lasting of the methods of receiving and communicating 
ideas. Long before it is able to utter any articulate sound, the infant learns to connect 
certain sounds which it hears ivith certain objects and with certain events, and the 
memories of these auditory patterns first implanted serve by far the most important 
function in the processes and expressions of thought throughout life. Whereas we 
rely upon our visual memories for our remembrance and intelligence in general 
matters almost exclusively, yet as regards speech we rely upon auditory memories to 
a very large extent, and of course those who have never learned to read do so exclus- 
ively. The process of recall, both in silent thought and in speaking, is the revival 
of auditory patterns. From the original connection ivith hearing, the memories of 
speech patterns come to be located in that part of the brain associated with the 
auditory function — in and around the tempore lobe. Later, guided by the auditory 
memories, the child begins to express himself in articulate speech and he does so by 
the revival of auditory memories. 

AU living motion is sense-originated, sense-guided and sense-governed, and a 
motor process of itself has no proved consrious concomitant. Our consciousness is 
that of the sensations whicli accompany the movement, or which result from the 
movement. The knowledge of correct execution so gained fortifies and increases the 
functional stability of the speech area, and is of immense importance in the speech 
function. If it be absent ovring to a lesion isolating the speech area on the incoming 
side, speech degenerates into a jargon and soon becomes impossible, just as in tabes 
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the walking becomes irregular from loss of the muscular sense conveyed in the postenor 

columns, and ultimately standing becomes impossible. . . 

When at a considerably later age the child learns to read and to wnte, 
visual patterns (letters, words, sentences) become conneaed with Mitam objecte ana 
ideas, and become lihked on to the already welUcstablished auditory niemones 
speech. The meaning of the visual symbols is learned by the child from the I 
of the word or pattern spoken, which he already knows well, and the already develop 
auditory speech fonction serves as the instructor of the visual speech 
throughout life remains the more potent, more dominant and less vulnerable luncu 
of the tivo. ... • -iTid 

Later still, in learning to write, the child relies upon his visual memories, 
as his knowledge of correct execution in ivriting is largely visual and pnly m 
degree common sensory from the movements of the hand in writing, it follows 
the function of exteriorising speech by writing becomes intimately 
and a part of the visual specen function, and is usually depressed or lost witn 
visual speech hinction as the result of disease. It will thus be seen that there are n 
separate regions of the speech area in which the auditory memories of langwge 
the execution of spoken speech on the one hand, and the visual memories of 
and the execution of written language on the other hand, are represented, but tJia 
there are four functions intimately coupled in pairs, which have their scat in the 
anatomical substratum. As has already been pointed out, it is a general princip 
that when the speech area is damaged the speech function becomes depressed as 
whole, with the result that function is lost in order of its depth of impression. , 
Pathological Considerations. — By far the most common cause of ^ 

all its degrees and varieties. Is vascular disease. Thrombosis accounts for the majon^ 
of these and embolism and hicmorrhage for the minority. Trauma to 
areas of the left henusphere may cause a wide range of aphasic disturbances. 
tumour Is the usual lesion causing aphasia of gradu^ onset, and is much 
monest cause of “ jargon aphasia ” for there are few other lesions which can undcrcu 
and, therefore, isolate the temporal convolutions without otherwise interfering witn 
their function. , . 

Left'Sided temporal lobe abscesses constantly cause aphasia as one of their early 
symptoms. 

Symptoms. — Small lesions of the cortex seldom if ever produce lasting disturb' 
ances of speech. This indicates that within the speech area there is no narrow local- 
isaUon of cortical function and there must be capacity for compensation for such sinaU 
lesions in the surroundbg undamaged cortex. With larger lesions of the cortex, 
in proportion to their extent, mutilation of the patterns of speech, slowness of utterance 
inability to find the w ords (inability to recall), espec^Iy nominals and above all isolate** 
nomtnals, occur, in that order* 

In the rnuulated speech of the aphasic may be sometimes noticed stammering- 
This condition is at once distinguishable from true jargon aphasia, smee the former 
is slow and halung whereas the latter is faalc and voluble. Misplacement of «or^ 
and ilic use of wrong words arc common and are called " paraphasia A tendency 
to repMt a word once pronounced is sometimes present and is designated persevera- 
non of speech. The same faults occur also m wnting, as faulty spelling, misplace^ 
ment of ktters and words and the use of wrong words. Much defect of general 
intelligence always accompames sc\ere damage to the speech area especially if com- 
prehension of spoken spcccli is involved, and this sviU be readily understood frojn 
Uie scry large r6lc which speech patterns play m the working of thought- DdHcuI^ 
in the recall of wor^ and speech patterns, wbicli has been termed “ verbal amnesia 
?rt.- defidenqr ”, is a charactcnsuc feature of lesions of the speech ar^ 

Ihis difficulty IS greater with spontaneous revival than with rccaU, wlucli is broucW 
about by direct sensory stimulation. For example, an aphasic person who is untbif 
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spontaneously to utter a word, may repeat the word at once when it is spoken to him, 
when he sees it in writing or when the corresponding object is shown to him. It is 
important in tliis connection to bear in mind that we do not speak in the letters of 
the alphabet, nor in the words of our dictionary, but in a running pattern of sound. 
The pattern or context provides the meaning, while the individual words are neglirible 
and have no meaning. The power of the pattern in aiding revival is very great both 
from sequence rhy thm and musical quality. As an example, an aphasic wio has no 
spontaneous utterance is told to count \vith his interlocutor. The interlocutor begins 
counting, the aphasic joins in. The interlocutor then stops, but the aphasic continues 
counting, carried by the sequence rhythm. 

The confusional defects of speech ftincdon are met with in extensive damage to 
the speech area, and are usual as immediate and transient phenomena in all suddenly 
occurring lesions of the speech area. There is general mental dullness, with varying 
degrees, usually severe, of depression of speech function and much confusion, both 
on the acceptive and expressive sides, when any of these functions remain, and tlie 
results of the examination of the speech faculty are apt to vary very much from 
moment to moment, for attention is very difficult to hold and the patient is easily 
fatigued and bored. Severe degrees of tlus form of defect may be associated with 
inability to recognise objects — “ object>blmdness ”, and with loss of ability to convey 
ideas by gesnire — ” aniimia 

Prognosis. — In attempting to estimate the degree of recovery which is likely to 
occur in cases of aphasia, it is necessary first to bear in mind that suddet -srebral 
injury is apt at first, by process which has here been described as lunctional 
depression or ** diaschisis ”, to cause very wide loss of function, though the lesion 
may not be very extensive. A total aphasia, for example, is often the immediate 
result of a lesion of moderate size. Such phenomena last usually not longer than a 
week, and until they have passed off it is impossible to make a definite statement, 
either as to the extent of the lesion or the likely degree of recovery. Speech may be 
regained by tsvo en^ely separate processes — either by recovery of function in partly 
damaged and functlon^y depressed areas, or by compensatory activity in the un- 
damaged portions of the brain. The possible recov^ of function will depend upon 
the nature of the lesion and upon its extent. It will be greater when a lesion may 
be judged to be one of pressure rather than of actual destruction, if such pressure be 
removable, as In subdural hemorrhage, abscess and gumma, and least when widely 
spread arterial disease and a failing heart suggest that the lesion is a tlirombosis, or 
whew an inemovable tumoui is pitsent. The greater the extent of the lesion if it be 
presumably from vascular occlusion, as judged by the associated signs, paralysis, 
anaesthesia and hemianopia, the less is the chance for functional restitution, as there 
is then little hope of any useful restoration of the circulation through collateral vessels. 
In children under the age of 6 years, unilateral lesions produce no permanent speech 
defects, provided sufficient intelligence remains, but even to this rule some important 
striking exceptions l^ve been recorded. ^Vhen adult life is readied, transference 
seems to occur but little, yet in a few recorded instances destruction of the posterior 
half of the speech area has been followed by an almost complete restoration of speech 
function. 

Treatment. — The recovery of speech after a lesion causing dysphasia has much 
in common with the original acquisition of speech in a child. The preservation of a 
certain degree of intelligence is essential to recovery and the younger the patient the 
greater the prospect of a successful outcome. It is an unfortunate fact that the majority 
of cascs^ of dysphasia occur in elderly subjects with arterial disease or in persons with 
infiltrating tumours in whom a gradual deterioration of cerebral Unction must be 
expected. The most hopeful group are the j^ung adults and children suffering from 
traumatic lesions of the brain or such tranrient cerebral lesions as subdural haema- 
lomas, cerebral abscesses, angiomatous malfonnations and benign tumours. In such 
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cases spontaneous recovery of speech occurs gradually, but it 
a careful and patient system of re education at the hands of a speech therapist came 
out cither individually, or m groups 

Method of Examinatiov —In examining a dysphasic person certain . 

must be kept constantly m mind The patient is mways anxious and easily alarm 
He faugues readily and is abnormally emotional and distractable It thus 
that he should be examined m a quiet and physically comfortable environme ^ 
should be treated with gentleness and should only be examined for short peno 
su^'h as half an hour at any one time , ^ 

It should be remembered that dysphasia, like all manifestations of disoro 
cortical function, vanes in severity and quality from hour to hour and alinost tro 
minute to minute in response to such vaned factors as attention, fatigue and gene 
bodily well being „ 

It follows that the best record of an examination of a dysphasic 
objective and factual one, a statement of what the exammer said or d/d, and wba 
patient said or did m reply . . i 

Before any detailed investigation is attempted certain facts should 
and, when possible confirmed from a relative (1) Is the patient right- or left hm 
and, if the latter, did he write with the right hand ? (2) What was his state m 
tion as regards reading, writing and knowledge of foreign languages ? (3) la he 
If so, to what extent ? (4) Is ms sight good or bad } Is there bemianopia ? 
he understand pantomime or gesture and express his needs thereby ? (6) j 

his sute of conaaousness ? (7) To what extent is propositional speech . 

and to what extent can he convey a narrative in wor« ? What defects aie 
«g perseveration, paraphasia or jarwn utterances ? (8) Can he name objects 
both simple and familiar and unfamiliar ? (9) Can he owy spoken commands r 1 W 
Can he select correctly a test objea from a number of them in response to the spoW 
word ? (11) Can he wnte sponuneously and to dictation and what mistakes 
he make) (12) Can he copy printed or written words ? (13) Can he obey wnttSB 
commands ? (14) Can he wnte figures and carry out simple arithmetic calculauoos 
(15) Can he understand the significance of pictures ? (16) Can he draw such suopi^ 
objects as a bicycle a flower or the fapade of a house 

Having obtained some insight into the patients speech defect m a prehniina^ 
survey it la essential to assess the degree of mental detenoration (if any) that is presea 
by the battery of tests employed to mvestigate a case of organic dementia 
dysphasia and global mental detenoration each m its way mcreases and distorts los 
Seventy of the other 

Testamentary Capacity — No rule can be laid down as to the capacity of ^ 
person suffenng from aphasic speech defects to exercise civil nghts and to ® 
Will, and each case must be judged upon its ments The first and all imp®^ 
consideration is the degree of mteUigcnce, and when this is good it is essential 
such capaaty that there should be some mode of cognition and of expression Icit* 
In cases of uncomplicated executive aphasia either for spoken or wntten speech their 
IS complete avil capaaty, but when, as usually happens the two conditions coexist 
though intelligence and the receptive side of speech may be but little impaired, 
the exprcs&iv c side of speech is reduced to gesture, and exUeme difficulty may be 
in ascertaining the patient s wishes Defects m the comprehension of spoked 
written speech interfere seriously with testamentary capacity and with capaaty io* 
exercising avil rights In such case* there is great loss both on the acceptive ao^ 
on ffic expressive sides of speech, with confusion of memory and impairment o 
uiulligcnce Most satisfactory results have, however, many times been brouga^ 
about in anparentlj hopeless cases by careful, sympathetic and repealed proccdi^c^ 
in whicli the properties to be bequeathed and the likely legatees are assembled bc^f® 
the patient, thus allowing the testator to match the gift with the reapieot. 
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proceedings should be conducted in the presence and under the direction of a physician 
thoroughly conversant witli the subject of aphasia. All concerned should bear two 
points in mind, the one being that the \mnes of the testator must be paramount, 
and the other that an obviously just will is most difficult to upset in a court of 
law. 


DYSARTHRIA 

The conversion of mentally formulated speech symbols into spoken language 
requires the correct use of several mechanisms, concerned respectively with the 
production of the voice by the passage of a stream of air through the aperture between 
the vocal cords and the articulation of words by movements of the lips, tongue, 
palate and jaws. To defects of speech dependant upon disorders of these executive 
processes the term dysarthria is applied. The neuro-muscular mechanisms respon- 
sible for these movements are built upon the same principles as those which control 
other highly co-ordinated voluntary movements, for example those of the hand. 
Impulses originating in the appropriate areas of the cerebral cortex are transmitted 
through the pyranudal tracts to the lower motor neurones (in the case of speech the 
various bulbar nuclei), and from these a further relay of impulses proceeds through 
the various peripher^ nerves to the muscles concerned. As in other movements 
the co-ordination of these impulses is dependant upon the simultaneous reception 
of afferent impulses from the muscles and organs themselves and upon the activity 
of the cerebellum and other subcortical centres. We thus find that the varieties of 
dysarthria are strictly comparable with the disturbances of voluntary movement 
encountered in the limbs. 

As we have seen, impulses from the executive areas of the speech cortex are trans- 
mitted to the lower centres through both pyramidal tracts, and in consequence speech 
disturbances do not result from imilateral lesions of the pyramidal tract in the centrum 
ovale or brain-stem. If, however, botli pyramidal tracts are damaged, as commonly 
occurs in diffuse vascular degeneration, double hemiplegia, degenerative lesions of 
the pyraimdal system, diplegia, tumours of the brain-stem and in advanced cases 
of disseminated sclerosis, the characteristic disturbance known as spastic dysarthria 
results. Here the speech is slow, stiff and laboured. Words are squeezed out with 
great effort as if through a rigid mechanism and are poorly formed on account of the 
sfiffness and paudty of movement of the bps, tongue and palate. This condition is 
often referred to as “ pseudo-bulbar palsy ” (p. 2443). 

When the lower motor neurones subswing the speech mechanisms are bilaterally 
affected '‘flaccid or atrophic dysarthria** results. The speech is slurred, indistinct 
and often slightly nasal. Labial and dental sounds are especially affected, but the 
laboured character of spastic dysarthria is absent. Atrophic dysarthria is met mth in 
lesions of the medulla oblongata of all kinds, in progressive muscular atrophy and in 
multiple lesions of the bulbar nerves such as peripheral neuritis. Spastic and atrophic 
dysarthria are characteristically found in combination in those cases of motor neurone 
disease in which both pyramidal and lower motor neurones are undergoing decay. 
Prim:^ weakness of the articulatory muscles may result in dysarthria. This is met 
wth in mj'asthcnia gravis where the muscles are subject to excessive fatiguability 
and in some cases of myopathy where there may be great weakness of the muscles 
of the lips and jaws. 

Ataxic dysarthria is most chancteristically heard in cerebellar disease especially 
when both sides of tlie organ, or its afferent and efferent path^\'ays, are damaged 
aa in Friedreich’s disease, disseminated sclerosis, cerebellar degeneration and exten- 
sive vascular or neoplastic lesions of the cerebellum and pons. In mild cases speech 
becomes slow, and deliberate vsith faulty spacing and accentuation of syllables, the 
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SO caUed “ scanning ” or “staccato " slurred^d 

When more severe, speech become • , - ^ooontroUed sound, Tta 

almost inaudible, others bemg produced ^ m Fncdreich’s discM 

coarse form of cerebellar dysarthria is most often met v.am m resulting 

and m acute vascular lesions of the MrebcUum and oSsionally met w* 

from loss of afferent impuUes from the AndiOons associaud wth m 

in severe cases of penpheral neuntis and of “““ disturbance. This vanety of 
voluntary movements may result m to Sfathetosis, but may 

dysarthria is most commonly met with m cases of chorea [ethargiea. 

oLur m other vaneties of stnatal disease, or as a sequeW en«pMl.ti^_j 
In Wilson’s disease (p 1484) dysarthria results '?'^?ij^oomrs in general 
to complete anarthna A very ehMactensuc vanety y tendency to repeat 

paresis, speeeh is slow and sliced and siimUr disorder 

L reverse the order of the syllables m polysyllable wori A v ^ si^ 
may be met with in cases of chronic alcoholism and m some vaneoes o s 
uon, especially barbiturate poisomng 


OTHER DEFECTS OF SPEECH 


STAMMERING OR STtJTTERlNO 

A spasmodic defect of articulation Icadmg to a 
of wo^ or to a rapid repeution of the consonantal ad,c mote 

the difficulty arises To the trouble of articuhtnon are often added spasmoui 
ments of face and head or mdeed of any part of the body stmetunJ 

Eacept m the rarest instances this condition is “=• ^ obsetio* 

change m the nervous system, or m the oreans of aruculanon, but it to uem ^ 

as the end result of a lesion of the speech areas It oemra with a ba« 


than can be attributed to 


comadence in luturally Icfubandcd persons m 

f they were right handed It not infrequently p 

r - I_- 1 s, si... ^ lniaf»Hft’3TV or CD"** 


been trained to behave as if tncy were ngnv nanucu ai. uul p .pviroD 

more than one member of a family, but whether this irapbes a hereditary or ^ 
mental influence is uncertam, as it may equaUy be acquired by a suscep^c j 


mental mnuence is uncenam, as n utajr P4uaujr one or 

from other members of a child group The summerer usu^y 

.e 1 e .ess4rv.s>n* nerre-tann »i I rnti f in«tahilitrv such as aouws 


other of a number of sigos of mapient psychoneurotic mstabihty such au 
umidity and exatabihty, noctumai enuresis, night terrors and habit 
though these symptoms may recede or disappear with time the stammerer * ^ 
more liable than normal individuals to develop ncurouc manifestations unoer cu 


stances of stress u i tv of tb* 

The disorder seems to consist of a lowermg of the functional 
executive mechanism of speech by the effect of embarrassment either at a cor^^j^ 
or unconsaous leveL It begotten of shyness and self consaousness, ana p 


for this reason is infinitely commoner m bojs than in girls, for the latte^^g 


less habie to self consciousness It is never present m infancy or very ^ 

hood but anses at the age •when shyness and self consciousness first nianuest 
caIuivq Tt« /Yric/»t not imrommnnlv fnllnws a dphilitatin'r illness SUCb aS 016" 


diphtheria or whooping cough, and it often appears after a sudden fnght, 
experience causing severe emotional stram or embarrassment. Indeed it 
histoncal utterance of fnght and of those who find themselves suddenly “ 


aeitcm ^ jjj 

Like other manifestations of anxiety m childhood it is more likely to 
homes where there arc disturbing factors such as parental discord, favount^® 
jealousy, o\er mdulgence or over-stnetness and frequent changes of teachers 
surroundmgs 
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The stammerer never stammers in the speech of thought nor when talking aloud 
to himself alone, nor at any time when singing, for in the two former cases the embar- 
rassment of self-consciousness is absent, and in the last case the element of rhythm 
and music greatly increases the stability and confidence of the function of speech. 
In rebellious cases this element of seu-consciousness, as well as the more overt 
evidences of psychological instability, may gradually disappear while the stammer 
remains unaltered as an ineradicable habit. 

In articulate speech three musc\ilar mechanisms are concerned ; (1) the respira- 
tory mechanism for supplying the blast of air, (2) the larynx for producing the voice 
and (3) the muscles of the lips, tongue, jaw and palate for articulation. For distinct 
speech there must be absolute co-ordination of these mechanisms one with another. 
Consonants are in nearly all cases the source of the difficulty in stammering, and 
while these are buccal sounds, yet some begin with a laryngeal sound, while others 
are purely buccal. The former are termed “ voiced consonants ”, and are B, W, V, 
Zh, Z, Th (as in ” th\is "), D, L, R, G, Y; and the latter, “ voiceless consonants ", 
and are P, F, Th (as in “ thin ”), S, Sh, T, K ; while N, M and Ng terminal arc 
“ voiced nasal resonants If one artic^ates these consonants it becomes at once 
clear, and it is the presence of the initial laryngeal element or ” voicing ” which makes 
the difference between B, V, Z, D, G, and P, F, S, T, K, respectively. 

A careful attention to the maxmer in which the letter sounds are produced is 
absolutely essential in the investigation and treatment of stammering. The difficulty 
occurs most commonly with the explosive consonants, P, B, T, D, G, K, and nearly 
always where these occur as ioitiai letters — that is, in starting the articulatory mechan- 
ism; and to avoid this difficulty w’hich arises after every pause, most stammerers 
speak in a rapid monotonous fashion. The fault chiefly lies in the direction of energy 
to articulation rather than to phonation. The patient held up by his stammer usuaUy 
remains silent, but occasionally having produced the first sound, he continues to 
repeat it — the reduplication stammer, which has been the origin for the names 
“ stammer ” or ” stutter ” by which the malady is known. Often the patient uses a 
trick or contortion to^ prevent the stutter or to relieve the feeling of nervous tension 
and embarrassment in consciousness which tlie defect causes, and these tend to 
became engrafted on him, as (1) assodated sounds — whooping, grunting, crowing, 
etc. ; (2) habit spasms — contortions of the face, limbs or body, which sometimes 
take a complicated form and exactly resemble the co-ordinated form of tic. 

Prognosis. — The majority of the cases tend to a spontaneous cure, and recovery 
is hastened in all cases by systematic treatment In every class of case the results of 
treatment may come slowly at first, but perseverance will in almost every case bring 
success. 

Treatment. — Attention should be paid to conditions of general health, and to 
the mental well-being and satisfaction of the child, with plenty of scope for pleasure 
and for satisfying ocOTpation. IVhen possible, defects in the home and school environ- 
ment should be eliminated. Speech training at the hands of a trained speech therapist 
either individually or preferably in spedol dasses is invaluable. It is well for the 
patient to speak, read or recite in a hurge room alone, loudly, slowly and distinctly. 
The following system for such exercises is useful : (1) The chest must be kept well 
filled wth air. This most important point is often most difficult to the patient. 
(2) He_ must speak slow’Iy, with a full resonant voice, (3) \Vhen he comes to the word 
on which he tends to stutter, he should raise his voice and direct his energies to vocal- 
isation, and not to articulation. If the difficulty be over a voiced consonant, he must 
be dircctcd to voice it firmly. If the consonant over which he stumbles be a voiceless 
one, attention must be directed to the vocalisation of the subsequent vowel sound ; 
for instance, in “ pat ” he must attempt to vocalise the ” at ”, and he will find little 
difficidty in profile ” p ” as the syllable is uttered. (4) Gymnastic and singing 
exercises arc valuable additions to treatment. Should assodated movements be 
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0 that the 


oresent the speaking exercises may be earned on in ^ ' 

may si theae hunsdf and “‘■“'T' 4= treaunen. 
The development of confidence and self-tclianre is ever^ t submission 
of stammering" The skilled teacher fo* gniM “S that he can 

of his pauent. He then assures hint that his def^ tviU dis pp . ^ ^ 

cure himself, and demonstrates M t ,s m be given to speech 

normally In adult stammerers also firet place in treament ..Augh the stam- 
eduitton Even prolonged psychotherapy is “W”? XenJ^S of 
mer may become less pronounced by the te^emng of the paOents state 
and the general improvement m mental health. 


APRAXIA 


Definition, -A disorder of cerebral f“OUon,^^.^rac«nscd^by^mab 4 V^^ 


form certam famibar purposive raoveinents, in me ' n defectn' 

paralysis and ataxia (KiWer Wilson) Tto disorder does not depend upon 
perception (agnosia) nor upon geneid teducUon of inteUlgcnre brain 

Etiology — Apraxia may result from boA general and lot^ ,rt,»nnsclerosi 3 
It may be met with in general paralysis of the insane, ^ It occurs w 

in sewral forms of dementia, and m certain casM of cerebri tumour it ^ 

Its purest form from local lesions of the brain, may then be “f 
of 8 ie body It may result from lesions of the ^stenor being $00^ 

of the left side, the so called “ motor or verbal aplmia ag^Pb * this region 
examples of apraxia of speech and writing respectively. of Ae ante^^^ 

may also cause apraxia of the limbs on one or both sides as have 

half of the corpus callosum have been associated with co^picuoi^ “i?Ster cases, 
also bilateral lesions m the posterior parw of the hemispheres ^ on of an 
the apraxia is likely to be associated with some degree of la.^ 
object, and of lU uses (agnosia), and this causes apraxia from a loss of correct w f 
hension of the act required Apraxia is someumes met with m cases ot 
m which, notwithstandmg the complete recovery of motor and sensory 
the performance of familiar acts— from the highest skiUed movements, suen ^ 
fingenng of the pianoforte or of the violin, or the use of his tools by a craiu>u*“ 
the sunplest act— may be no longer possible , . jjje 

Symptoms —The features of the condmon may be well demonstraieu j 
consideration of left sided hemiapraxia There is neither loss of power ^ed 
sensibility in the left upper extremity, but m many of these cases there is a dunu 
awareness ' ' ' - - -- * n 


in tne lelt upper extremity, oui m many 01 incsc isiscs lucit. - --- 
of the left side of the body When sutii a patient is asked to to 

familiar act with the right hand, he at once does so correctly, but when 
perform the same act with the left hand he is unable to do so Either 
aimless wandenng movements with the left hand, or he may succeed m 
movements somewhat resembling those required of him, with much slownes _ 
clumsiness Sometimes he may perform some act which is enUrely „jaxia 

that required of him, and this phenomenon is called parapraxia. When the ®P. 

IS parual, the patient may be able to perform some acts and not others, his jjg 
usually, but not always, increasmg with the complexity of the act required , ^ 
may be able sometimes to perform an act in which he commonly fails 
quentl^ such a patient, weaned with the unsuccessful attempts of his left 


abruptly perform the act correctly with his nght hand, to get nd of it. And 
«U what you want me to do, but I 


define his defect by saying, “ 1 know qiute well vviuii. you kvaiu me m uo, 
do it” Spontaneous \oliUoiul movement is similarly affected, and this ^^,11 
\anably to a marked loss of imtiative m the use of the affected Umb — the 
will not try to use it. The apraxic patient is often to an astonishing degree una 
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of his disability, and frequently becomes conscious of it for tlie first time when it is 
pointed out to him by another person. 

Diagnosis. — Apraxia may be confused with astereognosis, with agnosia and wiA 
cortical ataxia. A correct conception of the nature of the two former conditions will 
exclude the possibility of error. In cortical ataxia tlie patient obeys the ^vord of 
command at once and succeeds more or less with the act required, the defect being 
clumsiness of execution. The clinical examination of patients for apraxia must 
include^l) the general psychical condition as regards attention, memory and reason- 
ing ; (2) an inspection of sensory appreciation for defects of simple perception in 
the regions of smell, sight, hearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognition of sensory impressions in these regions (agnosia) ; defects of 
memory and (3) an examination of executive power for any defects in the movements 
determined by visual, auditory, tactile and kinxsthetic stimuli. What response does 
the patient make to objects held in front of him or to gestmres made to him ? Can 
he imitate movements ? Can he, when requested, make simple and purposive move- 
ments, with and without the objects in his hands ? When given an object, how does 
he hold it and use it ? 


AGNOSIA 

In certain conditions of cerebral disease, it b found that each and all of the sensory 
organs, when called into pla^, may fail to arouse an intelligent perception of the 
object exdting them. This inability to recognise the import of a sensory stimulus 
Is called agnosia. Those patients who present apraxia and agnosia, often show other 
interesting phenomena which are of importance; these are (1) inattention, (2) defec- 
tive capacity for retaining recent impressions, (3) lack of initiative and (4) perseveration. 
Agnosia Is most commonly assoaated with lesions involving one or both parietal 
looes. 


THE CEREBROSPINAL FLUID 

The cerebrospinal fluid is the liquid which fills the cerebral ventricles, the sub- 
arachnoid dstems and the general subarachnoid space. It is formed by the choroid 
plexuses o5 thelaterd, third and Sourth ventricles and, escaping through the loramina 
of Magendie and Luschka, passes over the convexities of the brain and through tlic 
whole extent of the spinal subarachnoid space to be reabsorbed into the venous 
blood-stream through tlie arachnoid villi, particularly those contained in the Pacchi- 
onian bodies in relation to the sagittal sinus. The predse method of its formation 
remains undedded ; the bulk of available evidence mdicates that it is produced by 
a process of dialysis, but certain facta suggest that a process of active secretion may 
also play a part. As regards the great majority of ita crystalloid contents, the fluid 
corresponds accurately to a protein-free filtrate of the plasma and varies in composition 
irith chmges in the circulating blood. Certain crystalloid contents, however, are 
present in a concentration difficult to explain on a theory of pure dialj'sis. 

The total quantity of the cerebrospinal fluid in a healthy adult varies from 90 
to 150 ml. Its rate of production under natural conditions is unknown, and is influ- 
enced by the composition of the blood plasma, the capillary pressure in the choroid 
plexus and the permeability of the cells of the plexus, as well as by the pressure of 
the fluid in the ventricles. Although the cerebrospinal fluid does not: circulate in 
tl\e seme that the blood circulates, there is a steady flow in healtli from its site of 
origin in the ventricles to that of its absorption in the arachnoid villi, but the rate of 
this flow under normal circumstances remains unknown. 

44 
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The normal cerebrospinal fluid is a clear, colourless fluid ‘j 

apoearance from water and it has a remarkably constant composiUon As oot^n 
bylumbar puncture it contains from 0 to 5 cells (endothelial cells and Iymphocyi»; 
per c mm Its chemical composition is as follows 

Protein (mainly albumin) 0 02 to 0 04 per cent (20 to 40 mg perlOOmlJ 
Glucose 005 to 009 „ (50 to 90 mg per lOO ml 


Glucose 0 05 to 0 09 „ (5( _ _ 

Chlorides (as NaCl) 0 72 to 075 (720 to 750 mg per 1 

In health the globulm content is msulfiaent to give a positive Nonne-Apelt o 
Pandy test 


100 ml) 


LUMBAR PUNCTURE 

The method by which the cerebrospinal fluid is best withdrawn for 
or therapeutic purposes is by lumbar puncture The patient should lie m me 
lateral position, with the head support^ by one pillow and at the same level ^ 
lumbar spine A firm couch or operating table is to be preferred, and if 
tion 13 performed on the patient's bed the mtroducuon of fracture 
mattress is advisable The patient’s back must be m a vertical plane The lOi 
are drawn well up to produce the maximum convexity of the spine, but the n 
should not be sharply flexed, or pressure measurements will be inaccurate 
site of lumbar puncture is the midline in the interspace between the third ^ 

or the fourth and fifth lumbar spmes The skin should be anaesthetised with l ^ 
amesthetJC, and the lumbar puncture needle should be introduced accurately at rig 
angles both to the longitudinal and transverse axes Pointmg the needle even 
upwards, downwards or towards the side is likely to result m contamination ^ 
fluid with traces of blood The whole procedure must be carried out with the 
attention to asepsis and the pKCSuuoas taken should not be less than those 
for a major surgical operation The needle thus introduced will be felt to 
m turn the spinous ligament and the dura mater and on withdrawing the stueh® 
fluid will flow freely m the normal subject at the rate of about 3 drops a sewho , 
the rare cases where lumbar puncture is impossible or inadvisable, 
fluid may be obtained either by asternal puncture or by direct tappmg of the cereo 
ventnclcs j 

Pbessube op THE CEREBROSPINAL Fluid — ^This can only be asceitamed by 
measurement with a manometer , estimates based upon the rate of flow are 
When It IS necessary to measure the pressure, a three-way needle with 
attachment should be employed and before the rcadmgs are ^e patient 
be lymg relaxed and comfortable with easy respirations The normal pressuf® 
cerebrospinal fluid vanes from 60 to 150 mm , and will be seen to nse and fall 
a distance of 5 to 10 mm with the respiratory movements Coughmg and strain*®?- 
give nse to an abrupt increase m the pressure of from 30 to SO A 

over 150 mm is evidence of increased intracranial pressure, and readings of O’’ 
300 mm are common m the presence of mtracraxual tumours meningitis and 
condiuons characterised by raised mtracranial pressure When the cerebrosp**^ 
pressure is found to be 300 mm or more, fluid should be withdrawn slowly and m 
mmimuni quanUty necessary for pathological uivcstieaUon (5 ml) as the 
withdrawal of a large quanUty of fluid may result m sudden death from the fonnay®® 
of a medullary pressure cone or from uncinate berruauon a i 

Qcjeckenstedt’s Phenomenon —In the normal subject the pressure of th® ® j 
m the lumbw sac direcdy reflects the pressure within the cerebral subara^T 
spaces and the ventnclcs, and any change m the mtracramal pressure is ^ 

transmitted through the patent subarachnoid space and caus4 a change in the 
of the fluid m the manometer This forms the basis of the valuable test for 
of the subarachnoid space known as Quedienstedt s test. 
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If, with the lumbar puncture needle and manometer in position, ^e right jugular 
vein is firmly compressed, an immediate rise in the level of the fluid in the mano- 
meter will be noted in the normal person, the pressure rising rapidly from the normal 
80 to 120 ram. to 300 mm. or more. On releasing the compression of the jugular 
the pressure rapidly returns to its former level. If there is any block in the spinal 
subarachnoid space, such as may be caused by extradural compression, or a spinal 
tumour, or if there is interference wth the escape of fluid from the cranial cavity, 
there will be no rise in the pressure of the lumbar fluid on jugular compression (com- 
plete block), or a rise of only a few cms. (incomplete block). In tlie latter case release 
of the jugular compression will be followed by a very slow return of the meniscus to 
the former level or the level may r emain unaltered, indicadng a ball-valve type of 
obstruction. Again, if the withdmwai of a small quantity (4 to 8 ml.) of fluid is 
followed by a persistent fall in the pressure of about SO per cent., there is probably 
obstruction to the normal flow of cerebrospinal fluid. These two tests afford valuable 
evidence of any occlusion of the spinal subarachnoid space. 

Appearance of the Cerebrospinal Fluid. — Any departure from the normal 
watery appearance of the cerebrospinal fluid is readily detected. The fluid may 
be freely blood-stained in cases of recent subarachnoid or cerebral hsmorrhage, or 
of trauma to the brain. In such cases the blood is usually present in large amounts, 
and is intimately mixed with the cerebrospinal fluid in all specimens removed. 
Blood contamination resulting from faulty technique in withdrawing the flmd can 
usually be recognised, as it is usually scanty in amount and varies in intensity in 
different specimens. If the blood has been mixed with the fluid for more than a 
few hours oefbre withdrawal, it assumes a slightly orange tint on account of the break- 
down of the blood pigment. Such a specimen if centnfuged or allowed to stand will 
give a bright canary-yellow supernatant fluid, a condition kno^vn as Xanthoehromia, 
In cases punctured several dd.y% after a severe subarachnoid hsraorrhage, the fluid may 
be thick and brownish-orange in colour. In addition to cases of resolving subarachnoid 
hemorrhage, xanthochromia may be present in cases of long-standing spinal blockage, 
subdural bsraorrbage, some cases of polyneuritis, and occasionally in cases of cerebral 
tumour. It is often associated with a great increase in protein content of the fluid, 
which may thus undergo spontaneous dotting on withdrawal. 

The combination of xanthochromia with greatly increased protein content of the 
cerebrospinal fluid, and evidence of spinal block is known as Froin's syndrome (locula- 
tion syndrome), and is very characteristic of severe spinal compression. 

Turbidity of the cerebrospinal fluid is caused by the presence of a great excess 
of cells, and is thus characteristic of meningitis. It may vary in degree from slight 
opalescence to a frankly purulent fluid. 

Increase of Protein Content. — This is of great importance, and occurs in man y 
pathological conditions of the central nervous system. As has already been stated. 
It may result from occlusion of the subarachnoid space from any form of spinal 
block. It occurs in all cases of meningitis, whether pyogenic, tuberculous or syphiUtic. 
It is one of the earliest changes in the fluid in cases of cerebral abscess. It may be 
found in acute poliomyelitis and most virus diseases of the nervous system, but it 
is slight or absent in encephalitis lethargica. An isolated increase in protein content 
occurs in many cases of intracranial tumour, particularly where the tumour impinges 
upon the surface of the brain or the walls of the ventricles. It may be met witn after 
vascular lesions of the brain, even though there has been no escape of blood into the 
subaraclmoid space, and also in cases of acute infective polyneuritis. 

_ Increase in Cell Content. — An increase in the count of the cerebrospinal 
fluid is found in almost all inflammatory diseases of the nervous system. In pyogenic 
meningitis an enormous excess of cells is the rule, and the vast proportion of the cells 
arc polymorphonuclear leucocytes. A small number of lymphocytes may also be 
present, and the proportion of these gradually increases as recovery takes place. A 
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lymphocytosis is characteristic of tuberculous and 

virus uifccuons of the nervous system. In tubermlous “'"“f “ i™o„l,onudear 
often occurs, at first with as high a moportion as 40 per P ^jj?nses until 

cells, but as the disease progresses tlie pmporuon of ‘>®P^“TJ^ pfeocytosis B 
they represent 90 pet cent or mote of flic total cell and after 

also seen in cases of cerebral and extradural abscess, in smus thrombosis, 

exunsive cerebral softenmgs. ^ fitrs rirebro spinal fluid 

Decrease in Glucose Content —The glucose content of organisms, 

13 decreased m varieues of meningitis, particularly in those due to pyog S 
m \\hich case the fluid commonly faib to reduce Fehlings soluuon ju^gitis 

13 almost mvanably reduced m tuberculous mcmngitis but only 
due to viruses (see p 1396) It is also reduced in soim cases of 

Alteration of Chloride Content— The chloride content of the ^ 
fluid is lowered m all cases of purulent or tuberculous mcmnmtis, larg y 
of the dimmution of the plasma chlondes, which occurs m these as in . 
febrile illnesses This ch^ge is of particular value m the diagnosis oi ^ 

menmgitis, m which affection levels as low as 600 to 650 mg i. content 

found early m the disease, m contrast to the relauvely normal emo 
m the case of other diseases causmg a lymphocytic pleocymsis 

An mcrease m the chloride content as well as that of non»protcin mtrog 


m uraemia and other conditions of salt retention ^g 5 of 

Lancets Colloidal Gold Reaction —In neurosyphilis and m 
disseminated sclerosis, the globulm fracuon of the total protein of the « gonteot 
fluid mcreases and may almost ec^ual the albumin fracuon The high 8^'^ -stunaooo 
gives fluid a power of precipitating colloids from suspension i jJuood* 
of this pow er m relauon to colloidal gold is the basis of Lange’s test ° ^ , mlloiiisl 
of cerebrospmal fluid (from 1 m 10 to 1 m 10,000) constant amounts ? gf the 
gold are added, and the mixtures allowed to stand for 24 hours The lo ^ 
precipitation curves haa a diffetentuting value Thus m general fourth 

6 diluttons are precipitated (paretic curve), m tabes dorsmis, the third ^ y, 
dilutions show the maximal preapitauon (luetic curve) , m meningita, jg tlic 
eighth dilutions are preapitated (memngitic curve) In disseminated gmve 

combination of negaUve Wassermann reactions m blood and fimd and a pare 
m the fltud is frequently found, ... . _ the 

Organisms — ^T he nature of the orgamsmal content is determined ^fjotn 
direct examinauon of films made from ^e centnfugahsed fluid, (2) by cultures 
the fluid and (3) by the inoculatioa of ammala with the fluid hilitic 

The \Vasser>iann Reaction — This is posiUve in all condiUons of recent syp 
disease impmgmg upon the menmges, and always m generd paralysis Thoug 
positi>e m tabes, it may be found negaUve 


INTRACRANIAL TUMOURS 

Under this headmg are grouped all new formauons which encroach ^P?“jo£al 
inUacnmial space and which produce the famil,gr pressure symptoms 
symptoms of tumour, though some of them are not, strictly speakmg, 

^Uology.— The brain is one of the commonest seats of new-groivth m 
Further, netv^rowth is one of the commonest forms of structural disease oi 
bram— second only m madence to lesions of vascular ongm TjUjjg 

Cerebral tumour may occur at any age. but it is relatively rare in the very J ^ 
and m the \eiy oldJ Ihere is no signifi^t difference in its madence m 
sexes. The relation between head mjuiy and the first symptoms of cerebral 
IS one that has often been pomted out, though it is likely that m most cases w 
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this relation existe, the blow on the head has simply served to bring a pre-existing 
tumour into symptomatic prominence, by causing either cedema or hjemorrhage in 
its substance or vicinity. It must be remembered in this connection that a cerebral 
tumour may exist for a long period without definite symptoms. 

Pathology. — ^The pathological clarification of intracranial tumours has a practical 
importance, for when the nature of a new growth can be determined clinically, some 
idea of its future behaviour can be formed and the surgeon can make his plans to 
meet the problems which each variety of tumour presents. 

The c^ef varieties of intracr ania l tumour are as follows : 


Tumoxir of the brain substance — GUoma. 

^ Tumour arising in the meninges or nerve sheaths {Neurofibr?™. 

Secondary cardnoma and sarcoma, 
w- -Blood vessel tumours. 

^-•Tumour of the pituitary body and stalk. 

we- Infective granuloma — ^Tuberculoma, Syphiloma. 

Parasitic and other cysts. 

It is not possible to indicate with predsion the relative inddence of these different 
ypes of tumour, for the figures available from different institutions must reflect their 
^articular circumstances and ore not representative of the population as a whole. 
But it is possible to state that gUo ma const itutes about 40 per cent, of al l intracranial 
nmours and meningeal and pitmta^_tamgvrs ^together from’ 20 to 30 per cent. 
Formerly, the inddence of seconda^_cudnoma was said to be about 6 per cent., 
3ut recent evidence lus indicated that' it is much higher and may well be as high as 
per.cent. of the total. There can be no doubt that as greater predsion in diagnosis 
is reached, the frequency of this complication of viscem cardnoma becomes more 
fully recognised. 

^ Qlioma.^ — A s its name implies, ^e glioma is a tumour arising in the gli al or sup- 
portin g tissue of the brain, but wthln the limits of this term are included growths 
of very varied cytological type and modes of growth. Some are richly ce llula r, highly 
vascular and rapidly growing, others are relatively acellular and may be e xce^ingly 
slow in^growth. But they have certdn important characteristics in common. They 
qncinam wi^in the substance of the nervous system and alljnfiltrate to a greater 
or less extent the surrounding nervetissue. They arejhus invariably locally malignant, 
'^cy do not invade ti^ue outside the nerv ous, system, or cause metastases in other 
parts of the body,' though” in some, fragments may become detached and be carried 
in the cerebrospinal fluid to distant parts of the subarachnoid space and there con- 
tinue their growth as distinct implantation tumours. Gliomas prone to undergo 
degeneration and necrosis If this is rapid it may lead to cyst formation ; if it is slow 
it may lead to calcification wthin the tumour. Ha;morrhagcs into the substance 
of a glioma are common and tlic surrounding brain tissue is often cedematous. Occa- 
sionally gliomas are multiple. 

Many t)*pes of glioma have been described, but these classifications are ephemeral 
and largely artifidaJ, for more than one pathological type may be represented within 
a single tumour and the same tumour may present different features at successive 
periods of its course. But with this reservation it is useful to recognise certain common 
and relatively well-defined clini cal and pathologic^ types.. - 

Astroc^'loma is the oimmonest braU'gliomas and is a djffusejy infiltrative tumour 
of the white matter which occurs ^ all ages and in any part of the brain. Its structure 
is relatively uniform :md its grmvth often' very slow. The surviv’al period after 
local removal may be long, especially when, as in the cerebellum, a satisfactory excision 
of the surrounding tissue can be achieved. 
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cytoma but IS far more cellular, rapifly it my 

aice It IS a tumour of the cerebral hemispheres, and dtougtt it iMy ^ 


It IS a tumour of the cerebral nemispnetcs, ai u ^ a jear 

age IS comrhbH-est m middle age or later and ILmas, the least 

of its first symptoms Because of its mvasive nature it is, ol au g 

Tother vanenes of glioma are described m relation to the ependyma, ghojal 


plexus and ohgpdendroglia 


'®MENn.GiOMA on Endotiieuoma— This is a H? c'b these pene 

^ITs from the endothelul cells of the aja^id vilh P^^“'“'^,I,„£rore fouid in 
trate the walls of the dur4_venoiis sinuses longitudinal the 

tErHeigKBSIthood of the venous smuses, espenaUy the , ° the btaia 

. .1 ^ .,,1 . 1 ,, n,tro«t and circular smuscs They do not mvaue me 


■ffhich 


sphe'no'p’anetal. the petrosal and arcular smuses Tiia^" .""j '"’r" They nBf 
but compress and displace it,^^d may^becorae d 'thickened thst a visible 


laUlrSe the overlying bone which may become so thicxeneu ’ ^niouis 

ton the surface of the skull 


boss 13 present on toe sunace or me sxuu -a. ^ 

and large nutrient vessebmay be present m tEeneighbouring skull and s p 


cauon m the subsuoce of these tumours is common 

^ Neurofibroma —This also is a connccuve msue tumour oetvc 

dTthTcranid nerves The vast majonty grow from the “A"® ujofibroma- 

and constitute the common tumour of the lateral reces^the neurofibroma 

r»rr:,.r— Us. (mm th^ fifth or other cranial nerves ihe neuruu 


Occasionally they grow from the fifth or other crani^ ^ 

-r may appear as part of a generalised neurofibromatosis 
the acoustic nerves It is a firm nodular tumour 'vhich g»o . 


StL^bdawSPon Ae aco^uc nerv'es Itwa fira 
bunes itself m the side of the brain stem and often erodes the bones oi me 
It i 3 _usually of very slow growth but may undergo neciu 

^aRCinoma — M has already been indicated secondary 
common than 13 generally realised. It is a frequent erven ^ 


^nes 
auditory meatus 
cyst formation 


probably i 


cancer which forms the most important K>urce of bram metastases, ana 
svraotoms of secondary mvolvemcnt of the bram to preceae 


uncommon for symptoms of secondary 
the pnmary growth in the lung 


Indeed m all adult cases presentmg the signs and symptoms of rntracrai. ^ 
the possibibty of caremomatous metastasis should be explored, particuia j 
patient who is losing weight or deteriorating rapidly , sasiro- 

Other common sources of metastatic tumours are the breast, prostate anu e 

mtestmal tract. 1 are lisbl* 

" — C aranomatou s deposits are commonly blood borne and multiple ana ai ^ 
to undergq^necrosis and cyst formation and bsmorrbage Jo 

' Rarely they may j;each the bram by direct mvasion from-the-naso Rbary ^ 


inialtuffio^ 


exertional cases there may be a di&se in^tration of the subarachnoid 


caremoma, and when it occurs alone this 
difficult to diagnose 


menmgitis caremomatosa 


^Blood vessel Tumours — ^Tumours and congemtal anomahes of the blood 
arcmlativcly common m the bram compared with other organs 


pnnapal forms (1) angiomatous malfoimattons consistmg either of pjjy 

va^ces or telangiectases These arc most often found m the hemispheres 

in tbr h riun stcm or cereb cHom They mvolvc the bram diffusely P^f^-mor 
on Its surface and may present themselves as tumours or as cases of cerebral 
rhage (2) I rue angiomatous neoplasms or hamangioblastomas^which^^^h- 
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occur in the cerebellum and give rise_to blood-cysts. They may be associated with 
<tiTnilnr tiimouts iiT tEe Tcuoa and may be famihal— a combination often known as 
Lindau’s disease. - - - 

Pi tuita ry Tumours. — Th ^e arise from the g landular elements of the pars 
ant^w._ They usually take*the form of an adenoma and may be composed of any 
6f~tEe threeJypes-oLcellJbundJn this body. 

The commonest is the chrom oph obe (neutrophil) ade noma , c onsisting of a mps 
of neutrophil cells •with clear vesicul a r nu clei lying ln~ masses in a_fine_connective 
tissue.stroma, or occasionally arranged i n columns or in a primitive alveolac-forniation. 
This type of tumour K”assocIated with symptoms_of jiypppltuitarisro. The less 
co mm on variety is composed chiefly of celK^f acidophi l type whose ^ oplasm con- 
tains_acido phil g ranules. o£_varving size.. This type.li associated .yQth_the, clinical 
picmre of acrome galy. . Both the foregoing varieties of adenoma commonly attain a 
sufficientsize to expand the sella turcica, and to escape from it to cause neighbourhood 
symptoms by involving the optic chiasma or the oculomotor nerves. The rarest type- 
of adenoma ia that composed of cells (m ntmning coa rse or fine basophil granules — 
'jheJiasophiLadenoma associated wth Cushing’s syndrome. ‘ This is a tumour of 
small size which may only be detected by making serial sections and never causes 
expansion of the sella or symptoms of involvement of neighbouring structures. Very 
rarely pituitary adenomata may undergo malignant degeneration, and occasional ex- 
amples of tumours of mixed type are met with. 

Another tumour arising in association with the pituitary body is the Rathke pouch, 
or supra-sellar cyst (adamantinoma). This arises from ceU rests derived from the 
buccal outgroivtii (Rathke’s pouch) from which the anterior lobe of the pituitary is 
developed. Such tumours are commonly situated above the sella turcica but may be 
partially or wholly intra-seUar. They are partially solid, partially cystic, tumours 
composed of masses of transitional epithelium lying in a flne connective tissue stroma 
and contrining cystic spaces. They &equently tmdergo degeneration and subsequent 
calcification, and may reach the size of a gou-ball and so come to protrude far into 
the floor of the third ventricle and obstruct its cavity, so producing a severe degree 
of hydrocephalus. 

Cholestcatomata. — ^T hese, sometimes called “ mother-of-pearl " tumours, on 
account of their glistening appearance, are found in connection with the basal meninges. 
Their origin is uncertain. They are of slow growth, and may run a symptomless 
course. They consist of a greasy, greyish, &iaole and more or less laminated mass, 
rns<ic up c£ layers of a closely picked mosaic of tiat, po/ygonaf The tissue is 

necrotic, and contrins no blood-vessels. 

Among the rarerjumours of.the.bram. may be me ntioned dermoid tumours, tera- 
tomat^ chordomata, which arise from rests of the anterior end.,of,ihe primitive noto- 
chor d and ' y e found below the base of the brain, lipomata, fibromata, neuromata, 
neuroblastomata, consisting actually of tiodifferentiatcd nerve cells, and enchondro- 
mataT" ' ^ ^“7“ - - - 

Cys ts. — Cysts of the following varieties may be met with on the surface or in 
thesubstancejtLthe brain-; (1) Serous cysts o f the arachnmd. These may ocoir as 
part of a diffuse arachnoiditis or may occur alone without any knox^m cause. (2) 
rorMice pha lic c ysts^. T hese co mmonly rcsuJt from softening after embolism or.thromr 
bosi8_g r_sevcre_brain injury^ in early childhood. They may lose all trace of their 
origin and form thin-walled cavities, containing colourless fluid which often extend 
from the ependyma to the pia-matcr and involve the whole thiij c n ess of the pallium. 
(31 C^'sts dyiyed from tumoure — raperially gliomata and secondary care momata. 
The tumour giving rise to such a cyst may be extrem^y small and may appear as a 
small nodule ia one part of the circumference. Such c)‘sts contain a highly albuminous 
fluid which is often yellow in colour. (4) Btoqd_cj’sts, whi ch a re usuiuly.dcrivcd from 
hi gl^ \'as_cular tumours _but.may'_follow tramioa or intracerebral hminorrhage from 
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any cause (5) Cysts foUowmg the breakdown of 

berome necrotic from vascular ocdnsion. (5) Cysts pf ie de 

(7) Colloid cysts of the third ventndc P) Cysts derived front remnan 
TClopmg pituitary body and descnbed in connccoon with , , .i 

LerSiofd^ysts (10) pLasitic cysts of which the more “““““ 
of the tapeworm, taenia sohum, which is cdlcd, on account of the 
wall, cysucercus cellulosa; These arc usuaHy multiple, and grow ^ „°tncle It “ 
pia mater m the depths of the sula and occasionally m the fou^ vm 


as oi uic auiu suiii 

usual for these cysts to shrink and become calcified in from 3 to 6 ^ 

monly the hydaud, or cyst of tsma echmococcus, is found It is ^opjulia, 

reach a large size and present the signs of a slowly growing tumour witn F ^ 
Infectious Granulomata.— Tuberculomata are more „/in the 

but they may occur at any age They arc secondary to tubercul^is e 
body They vary m size from that of a gram of wheat to ^t of 
are more often found m the cerebellum and bram stem than m the ^ ^ 

spheres They may be solitary or multiple When large, casMUon 
centre and on section the tumour presents a dry, yellowish crumbung or eve 
centre, with a greyish red penpheral growmg zone, where are loca^ ^'^cificaooo 


_ ^ ipenpneraigrowmgzonc, . a 

bacilh and actively growing tubercles In old tuberculomata very advent 

may take place with the formation of so called “ bram stones ” j ^^amed ont, 


ormauon oi so cauea oram smnes I" , ^ed out, 
of ^tibiotics the surgical removal of tuberculomata, although rcaduy c^«^ ^ 
was assoaated with so great a nsk of fatal tu^etculous _memnptis ^ 


was assoaated with so great a nsk of fatal tuberculous memnpus -^^oval « 
avoided Now this nsk can to a great extent be controlled, and surgical 
often the treatment of choice of c^oic tuberculomata. ^ 

Sypluloma is to day a very rare mtracramal tumour It grows most ori»^ 
the menmges and is thus a surface tumour, though it may burrow deepl ^^^^ ^y 
bram tissue It is most commonly found above the tentonum. It is occ« 
very hard m consistency, and tends in many cases to scar and become the 

13 sometimes impossible to distmguish this tumour from a tuberculoma 
aid of a nucroscope and the scrum reaction. Actmomycetoma and tumours 
other streptotluix infections are also rare •eodelj’ 

Sym p toms — The rates of growth of the different kmds of tumour vary ^ 
Some cases run their course from onset of symptoms to fatal termination ^ 
few weeks, while m others there is evidence of gi^ual growth over a 


In the latter group it may be only m the final stage that the true nature 


real 


becomes apparent, and only m retrospect that earher symptoms assume the 
significance This is espeo^y so m the case of those tumours which for 
jears have manifested ^eir presence only by generalised epileptiform fits 
i intracranial tumour may remain latent durmg life, being 


other ( 


unexpectedly at post mortem examination. , ^g. 

Between these two extremes a great variety of symptom complexes may 


sented by an mtracramal tumour Thus, it may first show itself by 
of raised mtracramal tension alone — that is, by general signs, or by signs of a 


also, general and focal signs will probably ultimately maVp their appearance. 


a sudden onset of symptoms from haanoirhage mto a gUoma, or from 


surrounding bram, may usher m the clmicai course of a tumour withm the s— 

The age of the paUent is not without influence m determmmg the symptor^^^^ 

and cUm(^ course of a tumour Thus, in childhood the early appearance of 
raised mtracramal tension — that is, of general symptoms, is the rule. This i» 
due to the fact that at this age the tumour is commonly m the fourth ventricle, 
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is thus favourably placed to produce internal hydrocephalus. In elderly persons, on 
the other hand, the picture of a tumour is apt to be blurred, general signs are late in 
development, and focal signs are indistinct. Possibly the presence of a background 
of cerebral arterial degeneration and its associated cerebrm changes are responsible 
for this blurring of clinical outline. It may be supposed that the tumour does not 
write its mark upon a clean slate when arterial and cerebral degeneration are already 
present. 

Generj u. Mani f esta tions. — These symptoms are the result o f an increase in 
intracranial pr^su re andj]are therefore ab^ nt in case s of tumour where the pressure 
remain s no rma l . The degree to which a c^BraTtumour causes an incre^e m intra- 
cranial tension is very vanable and depends upon a number of factors, growing 
t umour by ite bulk occupies a portion oX.t he av ailable intracranial s pace, wm eh is a 
constant, and, ■ therefore, after displadng^ cerebrospinal fluid, the t umour causes 
directly _a rise in’ pre^we. Man^tuniou«i'frbm_their p osition , 'int CTfere with the 
free flow of fluid tK^gh~the ventri cular system and thus proauce_^ obstructive 
bydrocepli^u& This accounts for the rapid pressure seen, in, tumours 

of the_c^ebeUum, imd-brain and third and fourth ventricles. . Other tumours may 
interfere Ae ^rmal venous return from the hemispheres and^o_produce oedema 
bf’the'b^ain tissue with a proportionate increase in its bulk. These differeut factors 
often reinforce one another and thus set up a complex vicious circle. This in large 
measure explains the undoubted fact that a given tumour of rapid growth gives rise 
to much greater increase in intracranial pressure tlian does one of similar size and 
position which has developed slowly. 

ThsLgeneral manifestations of .incre^e^mtracranial pressure consist of-the follow- 
ing.:_ papilledema, headache, yomiring, ~m^tal ~drowsiness_nnd loss oCyivacity, 
‘ double vis ion, alurations in th^^jse-rate, 'Blood pressure and respiration, giddiness 
nm l irritat ion a nd'occariohally" gen ^alised convulsion. 

J^£tUaJ^M,—This is by far the most'ccnstanUy present of all the general mani- 
festations^ P apillcede ma appears, to b e a stasis edema of the nerve-head owing-to 
the increased, intracranial pressure forcing the cerebro-spinal fluid into the meningeal 
sheath invests the_optic_nerve, and into the perivascular spaces which, accom- 

pany the ceri tral'vessels 'oT tHe*nerye. The nerve sheath becomes distended, and 
.stasis occurs. On ophth alm osco pic ^'mination the earliest ^changes are 
increased red ness of the disk, '^tH'disappearance_ of the pjiysiologicaf pit. As the 
process mcreases the wh ole m argin of tW disk_becornes~lost. _It enlarges in area, 
tod becomes.yisibly swSUen and presents the appeartoce of a mole-hill as seen from 
above. The point of emergence of the vessels, at the centre of the disk, becomes 
buried by white exudation, which occurs also all over the disk, tod taking a form 
determined by the radiating nerve fibrils, gives the disk the appearance of being 
striated m a radial fashion, like_ a chrysanthemum. A similar exudate may rupture 
the membrana limitans interna in little droplets at the macula, and coagulating as it 
comes in contact with the vitreous humour, produces the characteristic radially 
arranged macular figure or “ macular fan ”, exactly similar to that seen in renal 
dis^e. T he venous con gestion of the retina leads to multiple hienio^hage^ which 
?’ 5 - 41 ®lly.?n’toged nerv^fibres, an'd for thTs reason are flamc^-shaped. 
With me outpouring of much exudation, the disk becomes white. In t he co ur se of . 

‘13^?^““g‘^.become.white flame-shaped scars, the whole disk contracts, 
the ^vdhng disappears, tod disk becomes white, flat ‘im~d atrophic, .and3listin- 
guwhcd only from mi^f primary opric atipphy by the scarred remainspf jhc-c.xudatc 
aC^ite'cdgc, prod^ng a fli^ outline like that of tom cotton-wool, along..^_e vessels 
?^^^_B®_ccntre. In the early sfiiges of papUlcedema, even though there be con- 
siderable swcllmg of tlic disk, vision b little impaired. As the process increases, 
ho\vcver, m propomon to the degree of the sivellmg, to the amount of exudate and 
to the length of time the papilloedema baa lasted, consecutive optic atrophy sets in. 
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Vision becomes impaired and blindness results Peripheral not 

fields, large pupil and dimness of vision arc the signs ^at, if the 

Boeedilv relieved, blindness will certainly result Perfect vision may be re^ 


speedily relieved, blindness will certainly result 

a time, even wim a high degree of papilloidemii , 

the diagnosis of tumour of the brain, that it is necessary to bear cons j 


all other causes which may give rise to iL 


Papillcedema may occur m certain general mtracranial con^ditions 
tumour (1) In memngitis, as a late sign, rarely before the tenth day, . ^ 
cases of meningitis do not last so long it is chiefly met with in the le^ a 
such as tuberculous meningitis (2) States of arterial hypertension pyul 

cause but particularly in malignant hypertension m young subje^ aa^ 

disease may give a retmal picture of mtense papiUccderoa, macular j5 

hremorrhages, sometimes quite indistinguishable from that due to tumour . 

copn tn tV»<» cmoll wkitio l/iiloAt, nt vnttnn ci>Kt/»rt« and SOmCtimCS m , 


other tbafl 


often seen m the small white kidney of young subjects and sometimes m s 
kidney, but there is no form of renal disease m which papillmdema has 


observed (4) Anaemic states of various kinds sometimes give nse to P^P*,j_je0j3, 
As regards groups (3) and (4) it is essential to emphasise the facts that pap ^ 
headache and vomiting may occur as a symptom complex, both m may 

m anaemic states (5) Septicemic conditions, espeaally infective witn 

cause papillcedema (6) Lastly, papillcedema has been noted m 
conmression of the uppermost part of the cerviial cord, and with ^ often, 

The retmal changes m diabetes are always, and those in In 

distinguishable from papillcedema resulting from increased intracranial of 

diabetes the change is essentially a hiemorrbagic retinitis due to “®S®®j^m fgnal 
vessels, sometimes with waxy looking exudation m caremate patches , ano 
disease it is often a general cedema of papilla and retina with l^morrhages an 
patches far away from the disk The papiUadema resulting from increascfl 
cramal pressure is always bilateral, though it may appear in one eye before ^® _gjju 


unless t¥ere be local pressure upon one 'optic nerve*^ which always delays 


papilledema appearing m that eye Otherwise, an earher commencement upon 
side is of no localismg value . 

Headache — ^Thc sensation may vary from a mere feehng of fullness of the 
to the most agonising pam. I^is more often remittent than contmuous, and n“; 
absent for long penods together , it j>ften occurs on first waking m the 
after a period of recumbency or stoopme Ttls rarely localis^to any definite reg* . 

, has cai 


* j — stoopmg It IS rarely localise to any aenmw * 

except when the growth actually involves the bone, or when pressure has ca^^ 
local thinning of the bone, when local pam and tenderness on pressure may o , 
Usually It IS referred mdefinitely to the frontal or to the ocapital or to 
region ^Vhen oc^ital it may be associated with pam and stiffness o f 
head retraction. This is due to a general pressure effect, and does noTiHo®*® « 
localisation Headache may be entirely absent, even in the presence of severe 
cedema It may precede the development of papillcedema even by a long fenoOf 
may be later m its appearance 


VoTmttn g — Only two thirds of all cases of mtracranial tumour present votm^f 


as a symptom It rarely occurs m the absence of the two chief signs of 
mtracranial pressure, papiUcedcma and headache When the headaches arc ^ ^ 
It may be assoaated with much nausea, and the attacks are often referred to by T 

‘ , jjjay 


patient i 


* bihous attacks 


Usually a result of increased pressure. 


directly produced by lesions of the cerebellum, imUUon of the vesUbuto 
the visual disorientation resulung from diplopia. As a symptom of mtrac»^ 
tumour It hardly deserves the cardinal importance which has been assigned to » 
most desenpuons of this disease 


Lots_ of vtvaaty and mental droastneu — Even when mtellectual capaaty - 
not ihcsligEtttt Impairment, there i s from the first onset of symptoma a loss of 


sboifS 
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a slight heaviness and an absence of resd^ness which is^ value.in diagnosis. It 
'inmost unheard of for a tumour patient to suffer from insomnia. As the sjraptoms 
increase, so do heaviness and drowsiness, though a perfect but slow cerebration may 
persist until the latest stages of the disease. 


DIFFERENTIAL DIAGNOSIS OF TUMOURS IN THE PITUITARY REGION 

(walshb) (modified) 


PlTUlTAnY 
Stauc Tumour. 


Meningioma. 


Guoma of 
Optic 
Chiasnu 
(rare). 


Age 

Incidence. 


From adolescence 
onwards. 


From lo years to 
early adult life. 


From 30 years 
onwards. 


Usually i 
childhood. 


Fundus 1 Primary optic 

Oeuli. I atrophy. 


Visual 

Fields. 


Papitlcedema in 
children; usually 
primary optic 
atrophy in adults. 


Primary optic 
atrophy. 


Primary opde 
atrophy. 


Bitemporal 

hemianopia. 


Bitemporal hemi* 
anopia, or central 
scotomata. 


Bitemporal 

hemianopia. 


Occasionally homonymous bemianopia- 


Bitemporal 
hemianopia, 
proceeding to 
early blind- 
ness. 


Pressure Absent, or 1: 
Symptoms. 


Early and severe, 
except in adults. 


Absent, 

late. 


Absent, or late. 


Glandular 

Symptoms. 


I I 


Hypopituitarism. 


Suprasellar. 


Suprasellar. 


General enlargement 
and deepening of 
scUa. 


Shadows above and 
in sella. Sella 
shallow, and with 
uneven 0 oor. 


Commonly no 
change. 


Enlargement of 
sella forwards 
beneath ant. 
clinoid pro- 
cesses. 


a nd is_usuallv at first mtg rr mtte nt 
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Bhcd pressure, pulse rule and Tespsrutsm—Iss cases 

of sfow growth these functions remain unaltered until the terminal stage “ 
but m cases where there has been an excessive and rapid nse m cubdural 

e s rapidly growing or degeneraUng tumours, abscess, or extradural an 
hlmorrha^ they may be considerably altered Fall in th_e pulse 
constant change and may reach figures around 40 per minute m a pe ^ 
normal rhythm of 70 to 80 per mm common i^ me m blood 
^ari passu with the fall m pulse rate It is most often seen in <mes ot mp . ^ 
compression and is charactenstic of extradural hemorrhage _Respirau 
be slow and shallow, and when cerebral compression is jevere it is 
and may become grouped and may show the wax and wane of moveme ^ 

bears the name of Cheyne Stokes rcspi^ion When the respiratory jy^jour 
depressed the lips and extremities may be cyanosed — a sign of lU omen m 

Giddiness — ^This symptom is not mfrequently reported by patients 
cranial tumour, particularly if it is situated below the tentonum It usual y 
of a feeling of famtness and general unsteadiness, particularly on stooping 
amount to true vertigo it 

Nasal vrntaiion — This cunous symptom is seen sufficiently often to 
worthy of mention The cause is quite unknown ^.nhable 

Convulsions — ^As will be stressed later, epileptic fits of all types, 
from diose of idiopathic epilepsy, arc among’ the commonest early ^ a 

tumours ongmatmg above the tentonum Much more rarelv they may ocw 
symptom of gener^ increase m mtracranul pressure paiticularly m young enu 
and in cases where the increase of pressure has been very abrupt. , 

FoCi^ Si gns— T hese have been fully desenbed in the scrtion ufwn toe ^ 
isatiorTof lesions of the brain, but certain points require further emphasis 
the early symptoms of tumours above the tentonum the most common is ^ 

rence of epileptic fits These may take the form of focal fits of any kind or nu^ 
generalised, and may precede any other manifestation of intracramal be 

years Any person developing fils for the first time after the age of 25 sboui 
looked upon as a tumour suspect Although in all cases of intracranial 
symptoms and signs of raised mtracranial pressure ultimately make their 
they may be late m doing so and m such cases the clinical picture is that of a p 
grcssive local destruction of brain tissue ^ 

In exanunmg cases of intracranial tumour signs may be observed which 
to be conflicung or mutually contradictory In such, it should be remembered 
symptoms and signs which appear early m the clmical course are of greater 
value than those which appear late and that signs which only make their 
in the presence of a severe nse in intracranial pressure should be treated with 
reserve Of these so called false locabsing signs the most notonous is the abdii^ 
paresis seen in most cases of raised intracranial pressure It probably results ir® 
shifting of the brain stem and stretching of the nerve in its course through the su 
arachnoid space, and should always be disregarded as a localismg sign- To a i^ 
extent the same is true of the third fifth and seventh pairs of cranial nerves 
funcuons may show slight impairment m the presence of greatly increased P^^^V 
without any direct involvement of their fibres m the tumour On the other hauft 
cranial nerve palsies occumng early in the course of the disease before there is 
increase in intracranial tension, may be valuable evidence of direct involvem^^ 
these nerves, cither in the bram stem or m their courses through the 8ubarachDO‘“ 
space or foramina of exit. 

The presence of papillccdcma may considerably modify the localising infof«^ 
Uon to be obtained through the function of vision Blmdncss will naturally desUVJ 
all informauon which might have been obtamed from an cxaminaUon of the >15'^“ 
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fields, and \viU, in addition, give rise to dilated pupils, inactive to light. Less severe 
degrees of papillcedema may give rise to irregular constrictions of the fields of vision, 
which may easily be mistaken for an incomplete bitemporal or homonyous hemianopia. 
^^en intracranial hypertension is severe, particularly in the case of posterior fossa 
tximours, a considerable degree of deafness may be present due to congestion of the 
structures of the internal ear on one or both sides. 

Proptosis is by no means uncommon in tumours of rapid growth or in the presence 
of rapidly developing internal hydrocephalus. It is caused by venous congestion 
of the orbital contents, and may be more marked on one side tl:^ on the other. In 
women, amenorrhcea may occur in cases with tumours elsewhere than in the neigh- 
bourhood of the pituitary body. It is particularly common in mid-cerebellar tumours 
causing severe hydrocephalus. 

Especial mention may be made of tumours of the pituitary body and stalk. Their 
signs consist of a combination of endocrine disturbance and symptoms due to damage 
of surrounding nerve structures, and have been described in a previous section, but 
since the tumours in tlus neighbourhood have their own typical symptom-complexes, 
the table, as shown on p, 1387, may be useful in differentiating them. 

Ijja gnosis. — The differential ^a^osis of intracranial tumour has to be made 
from (1) other conditions causing papillocdema, (2) ot^r conditions causing headache, 
and (3) other Ipcd l^ionrcauslng^symptoms-andsi^^ of lo' caLdiseases oitlie.brainr 

Renal 'dise^e,~artenal hypertension, ‘'cerebral'syphiiUs and rarely encephalitis may 
be characterised by all three groups of symptoms, and so present pecuUar difficulty 
and should be considered in every case of suspected cerebral tumour. Cerebral 
abscess Is In a special category, since it is a tumour in the wider sense of an expanding 
intracranial lesion, and so shares all the general and local features of tumour. Abscesses 
nearly always follow obvious suppuration elsewhere, especially in the middle ear or 
nasal sinuses or in the tliorax, but they may be latent for long periods. Their onset 
is insidious but usually more rapid than in the case of tumour, and general signs, 
such os low fever, a toxic appearance and changes in the cerebro-spinal fluid, are 
present (see p. 1405). Other causes of obstructive internal hydrocephalus may closely 
simulate tumour ; of tlicsc chronic arachnoiditis, stenosis of the aqueduct of Sylvius, 
and syphilitic or other forms of clironic basal meningitis may be mentioned. Saccular 
ancurj’sms of the larger cerebral blood vessels may be mistaken for tumours with 
disastrous results. 

The diagnosis of Intracranial tumour b not complete when a decision is readied 
tliat such a lesion Is present within the skull; it b necessary to localise its position 
and if possible to determine its nature. Thb topographical and pathological diagnosb 
calls for a skilful evaluation of tlic various symptoms and signs against the back- 
ground of the patient’s Iiistory. Careful examination of the skull should never be 
omitted. This may reveal asymmetry of contour, thickening of bone, dilated blood 
vessels or areas of tenderness or altered percussion note, wliich may give valuable 
information. Auscultation may reveal an audible bruit. In experienced hands this 
purely clinical approach gives results of considerable preebion in many cases, but 
ilicrc will always be a number of cases in whldi a complete diagnosb cannot be 
reached by purely dinical methods. In tlic majority of these it will be evident tliat 
a tujxiour b present, but tlic evidence will be msuffident to determine its position 
and nature. In a minority a local lesion may be diagnosed with certainty, but there 
may be doubt whether it is a tumour or some other destructive lesion. In either 
case rcoaursc has to be made to instrumentai aid. Radiographs of t he skull may_givc 
^uluablc assistance. . These may ^low changes indlcauve of long-standing.incrcascd^ 
tPJracra ni . il nressure, areas of loc:d~absoij>tion_qf bonc,’'ab‘nqrmal vascular jriunncls 
or areas of abn^nnal caldfication. Examination of the ccLchroa'SPinal.fluid.may give 
valuable information" but it should be practised with caution it there is reason to 
suspect much increase in intracranial bressure, and should be avoided in the presence 
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rsfprnTtbe paSS'^rdiscomfon 


few — - 
1 bram 


lue substance, im a 

vessels are men wnuc ui^j of the cerebral hemispheres, 
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is often justified. But it would be a mistake to suppose that surgical intervention 
is a matter of routine in every case in which intracranial tumour is diagnosed. Each 
case must be considered on its merits. 

Failing the possibility of a successful removal, the palliative operation of decom- 
pression may be needed to relieve the symptoms caused by raised intracranial tension. 
T his consists of the free removal of bone, a nd the incising of the dura mater ove r the^ 
region of the tumour! For bmln-stem tumours deedmpre^oh" is^ not only useless' 
Furalso dangerous" 

In cases in which complete removal has proved impossible deep X-ray thera py 
may be employed. The results are very variable. Some types ot tumour, liotably 
the meduUablastoma, respond very favourably at the time, but usually recur after 
an interval which grows longer decade by decade as radiotherapeutic technique 
improves. A survival period of 10 years or more is now not uncommon. The 
response in tlie case of astrocytomas and glioblastomas is much less predictable but, 
on the whole, is disappointing, and when improvement occurs it is short-lived. 

Relief of pressure oy ddiydration . — There are circumstances in which it may be 
desirable and necessary to reduce the brain volume and the intracranial pressure; 
for example, to relieve pressure headache, to avert impending coma or death, to 
render the patient capable of co-operating in his examination and thus fadlitating a 
localising diagnosis, and finally to make surgical procedures more easy. This may 
be achieved by adrninistcring hypertonic solutions. In the ordinary case, the rectal, 
miection o f from 2 to 3 oz. of mag nesiu m sulphate. dissolved^ 8 pz. of water may 
6e tri ed. B ut for a very rapid effect, intravenous injection ofTrom SO’toTTS ml. 
T3fTS0 per cent, solution of dextrose or sucrose or of a 15 per cent, solution of sodium 
chloride, is effective. It should be remembered that when the effect of such medical 
decompression ” has worn off the symptoms of raised intracranial pressure are apt 
to reassert themselves Nvith increased severity. These methods should therefore only 
be employed with restraint when there is only a short time to be tided over before 
surrical reUef is available. Pain _and_jgo imting may be relieved ^Tit h thejmious 
anj gesig of the_coal-tar seriesT Moipbine sboul^^o t £^ sed~^ it iTfolIcav'ed by 
gravrdepr ession oF resoUaiionr * Co deine pho sphate is ^,^uable analgesic.wMch is 
reTatively"free from this disadvantage 


MENINGITIS 

Definition.— The inflammatory processes to which we apply the name of menin- 
gitis are infective in origin, and usually have their seat in the leptomeninges — the 
pia-araclmoid. A true inflammatory lesion of the dura mater, that is, pachymeningitis, 
^ much less common, and is usually a localised process due to the direct spread of 
infection from adjacent bone. 

Acute leptomeningitis, on the other hand, is usually generalised, and even when 
it arises from a local focus of infection it spreads rapidly throughout the subarachnoid 
space, spread being fadlitatcd by the cercbro-spinal fluid and also by the negligible 
bactericidal potency of this fluid. Further, the inflammation not only produces its 
characteristic clxanges In the pia-arachnoid, but also greatly changes the composition 
of the ccrebro-spinal fluid. These changes may be said to reflect with considerable 
accuracy the nature and cause of the meningitis, and thus it is that the examination 
of tliU fluid has so great a diagnostic value. Acute leptomeningitis may result from 
invasion of the leptomeninges by organisms carried in the blood-stream, as occurs in 
septicximc conditions, meningococ^ meningitis, tuberculous meningitis and many 
cases of pneumococcal mcninmtis. Altemativdy the organism may readi the meninges 
by direct spread from a neighbouring focus of infection, of wlilch suppuration in the 
middle car and nasal sinuses, infectioas of the scalp, skull, face and eye, and cerebral 
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abscesses are the most common It may also gam direct access by penetrating wounds 

of the head and as a complication of fracture of the base of the skull 

Pachymenmgitis may be cramal or spuial, and is usually secondary to ei 
syphilis, tuberculous disease of bone, or middle-ear suppuration The con i 
formerly known as “ pachymeningitis hamorrhagica interna " is no\v ? 

traumatic and not inflammatory in ongm, and is described under the heading 
chronic subdural hsmatoma (see p 1450) / 

The fine infiltration of the pia arachnoid by the cells of secondary 
glioma, or sarcoma has been spoken of as a memngitis, but although such ^ mnl 
tion may give rise to symptoms resembling those of a true menmgitis, the 
not strictly accurate, though it is well to bear in mind that this form of new-gro 
does occur and give a picture of meningeal irritation . 

The most useful classification of the vancties of meningitis is accordi^ to ^ 
nature of the micro organism produemg the mflanunation, namely , (1) Mening 
coccal Meningitis, (2) Pneumococcal Meningitis, (3) Pyogenic Meningitis, U 
Tuberculous MemngiUs , (5) Benign Lymphocytic Meningitis , (6) Syphilitic MeniU 
gitis and (7) Other Forms of Menmgito 

(1) MENINGOCOCCAL MENINGITIS (seC p 54) 

(2) PNEUMOCOCCAL MENINGITIS 
Etiology — Pneumococcal infccuon of the menmges most commonly 
upon a similar infection elsewhere m the body, empyema and pneumococcal otiw 
being the commonest lesions, while pneumoma, abdominal mfection, abscess 
joint infection are less common In one third of the cases, however, the mcninge^ 
infection is primary The chara«erutics of the cerebro spinal fluid are that it « 
purulent and sometimes so thick that it will not flow through the needle It is 
yellow m colour, contains a large amount of alburmn and multitudmous poWmorphO' 
nuclear cells, among which the charactcnsuc pneumococcus is found In tulnu^J* 
rapidly fatal cases the fluid may be turbid from the presence of pneumococci alone, 
no reaction m the fomi of pleocytosis being present- The disease may occur at any 
age It is sometimes a terminal event of a pneumococcal mfection elseivhere, ^ 
passes almost unnoticed, or is discovered only at the autopsy Meningitis whi^ 
follows operations upon the nose and disease of the nasal bones is usually of the 
pneumococcal vanety 

Pathology — The surface of the brain and spinal cord is highly characteristic 
Usually the whole surface of the vertex and of the base is covered with a thick, 
tenacious, greemsh yellow pus, which is contained m the meshes of the arachnoid* 
and between this and the duta- The ventticles often contain pna A, sntuUr exuda 
tion IS found upon the spinal cord, more especially upon the dorsal aspect, and m 
the cervical and lumbo sacral regions The major affection of the vertex of the bram 
IS the peculianty of this disease, and only in the rarest cases is the base alone affected 
The exudauon is characterised by a greater amount of fibnn than m o^er forms o* 
memngitis 

Symptoms — ^Thc symptoms are those which are common to all forms of nicniit'" 
gitis Some of the cases are mdistinguisbable symptomatically from those of tuber* 
culous menmgitis Others run a very rapid course, and present few features other 
than headache, vomitmg and pyrexia, with a rapidly oncommg and quickly f*^ 
coma. In others again, the meningeal symptoms are concealed m the terminal asthenia 
of a previously existmg pneumococcal i^ection elsew here, such as empyema, purulent 
pericarditis or pcntonitis 

Diagnosis — ^This rests upon the presence of signs of meningitis, or the existence 
of coma alone, together with a cerebrospinal fluid which is purulent from the presence 
of polymorphonuclear leucocytes, and the finding of pneumococci m the fluid. 
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Prognosis and Treatment. — In the past, pneumococcal meningitis was uniformly 
fatal. Occasional recovery was later reported as a result of treatment with pneumo- 
coccal antisera. 

The introduction of sulphonamide therapy led to a marked improvement in the 
outlook, and the use of penicillin has completely changed the prognosis in this grave 
disorder in wUch the mortality should not now be more than 10 to 20 per cent, if 
treatment is initiated immediately. According to Honor Smith and her co-workers, 
penicillin should be administered intrathecally by the lumbar route in doses of 8000 
to 16,000 units 12-hourly for the first 2 days and thereafter 24-hourly for a further 
3 days. This should be combined with intramuscular administration of 120,000 units 
of peni cillin daily and \vith sulphadiaaine by mouth, an initial dose of 4 g, being 
followed by 2 g. 4-hourly for several days after the fever has settled. Adverse re- 
actions have been reported in cases where more than 20,000 units of penicillin were 
administered intrathecally in one dose. Blockage of the cerebral or spinal subarachnoid 
space by the accumulation of organising purulent lymph may necessitate the giving 
of penicillin by the cisternal or ventricular routes. 

More recently, favourable results have followed the use of pcmciUin alone, in 
massive doses intramuscularly, 2,000,000 luuts every 2 hours, none being given 
intrathecally. 


(3) PYOGENIC MENINGITIS 

Apart from meningococcal and pneumococcal infections, suppurative meningitis 
may result from the invasion of the meninges by staphylococci, streptococci, gono- 
cocci, H. influemat coliform bacilli, B. anthracis and streptothrix. 

Staphylococcal and streptococcjil infections are by far the most common. They 
may result in young children from septic conditions of the umbilicus and from infec- 
tions of the skin. Usually they are due to extension of an infection from structures 
adjacent to ike meninges, and follow disease of cranial and spintd bones, especially 
caries in tire middle ear, erj-sipelas and other infections of the scalp, wounds of the 
meninges, espedally bullet wounds, rupture of intracranial abscess and they may 
occur m the course of a general septicxmia. 

Pathology. — ^The pathology of these conditions does not materially differ from 
that of pneumococcal meningitis. In all cases the exudation is purulent, and in the 
meningiris due to B. anthracis it is of a red colour^ due to concomitant blood effusion. 
The ccrebro-spinal fluid contains large numbers of polymorphonuclear leucocytes, 
together \vith the micro-organism responsible for each variety. Suppurative menin- 
gitis resulting from bone disease and from wounds of the meninges may be localised 
by tile formation of meningeal adhesions, and an intrameningcal abscess may result. 
Such an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect is that common to all forms of acute meningitis, high pyrexia, 
rigors and delirium bemg conspicuous. The course is rapid, and, before the intro- 
duction of modem chemotherapy, led to an almost invariably fatal termination. In 
the localised form where drainage can be ensured and extension of the infection 
prevented, recovery should take place. 

Diagnosis. — ^This depends upon the presence of the clin ical signs of meningitis 
and of a airebro-spinal fluid containing polymorphonuclear leucocytes in large quanti- 
ties, and upon the recognition in tliis fluid of the several micro-organisms responsible, 
by microscopic examination and culture. The recognition of H. influenzes requires 
Uiat cultures should be made upon a blood medium, for otherwise tlic organism may 
be easily overlooked and the fluid reported as sterile. Further, the presence of some 
well-kno^^'n cause for suppurative meningitis, such as car disease, staphylococcal 
infection, etc., suggests the diagnosis. 
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abscesses are the most common It may also gam direct access by penetrating wounds 

of the head and as a complication of fracture of the base of the skull 

Pachymenmgitis may be cranial or spmal, and is usually secondary to eim 
syphilis, tuberculous disease of bone, or middle-ear suppuration The 
formerly known as “pachymeningitis hxmorrhagica interna “ is now « 

traumatic and not inflammatory in ongin, and is described under the heading 
chronic subdural haematoma (see p 1450) e 

The fine infiltration of the pia arachnoid by the cells of secondary carcmoiM, 
ghoma, or sarcoma has been spoken of as a memngitis, but although such ^ mnl 
tion may give nse to symptoms resembhng those of a true meningitis, the 
not stnctly accurate, though it is well to bear in mind that this form of new-groi 
does occur and give a picture of meningeal irritation . 

The most useful classification of the varieties of meningitis is according to 
nature of the micro organism producing the inflammation, namely , (1) Memne^ 
coccal Meningitis, (2) Pneumococcal Menmgitis, (3) Pyogenic Meningitis, U 
Tuberculous Meningitis , (5) Benign Lymphocytic Meningitis , (6) Syphihtic Menm 
gitis and (7) Other Forms ot Meningitis 

(1) MENINGOCOCCAL MENINGITIS (sce p 54) 

(2) PNEUMOCOCCAL MENINGITIS 
Etiology —Pneumococcal infection of the memnges most commonly 
upon a similar mfcction elsewhere m the body, empyema and pneumococcal otitis 
being the commonest lesions, while pneumonia, abdonunal infection, abscess an 
joint infection are less common In one tlurd of the cases, however, the 
infection la primary The characteristics of the cerebro spinal fluid are that »t » 
purulent and sometimes so thick that it will not flow through the needle It is 
yellow m colour, contains a large amount of albumm and multitudinous poWmorpho* 
nuclear cells, among which the charactcnstic pneumococcus is found In fulini^‘ 
rapidly fatal cases tne fluid may be turbid from the presence of pneumococci alone, 
no reaction in the form of pleocytosis being present The disease may occur at any 
age It is sometimes a terminal event of a pneumococcal infection elsewhere, and 
passes almost unnoticed, or is discovered only at the autopsy Memngitis 
lollo\>s operations upon the nose and disease of the nasal bones is usually of the 
pneumococcal variety 

Pathology — ^Thc surface of the brain and spmal cord is highly characteristic 
Usually the whole surface of the vertex and of the base is covered with a 
tenacious, greenish yellow pus, which is contained in the meshes of the arachnoid, 
and bet^^ee^ this and the dura The ventncles often contam pus A similar exuda 
tion 13 found upon the spinal cord, more espeaally upon the dorsal aspect, and lO 
the cervical and lumbo sacral regions The major affection of the vertex of the bram 
IS the peculianty of this disease, and only in the rarest cases is the base alone affected 
The exudauon is characterised by a greater amount of fibrm than m other forma ot 
meningitis 

Symptoms — ^Thc symptoms arc those which are common to all forms of menin* 
giUs Some of the cases arc indistinguishable symptomatically from those of tuber- 
culous meningitis Others run a very rapid course, and present few features other 
than headache, vonutmg and pyrexia, with a rapidly oncoming and quickly fat“ 
coma In others again, the meningeal symptoms are concealed m the terminal asth^^ 
of a previously existing pneumococcal infection elsewhere, such as empyema, purulent 
pericarditis or pcntonius 

Diagnosis —This rests upon the presence of signs of memngitis or the existence 
of coma alone, together with a cerebrospinal fluid which is purulent from the presence 
of polymorphonuclear leucocytes, and the finding of poeumococa m the fluicL 
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Piogaosis and Treatment. — In the past, pneumococcal meningitis was uniformly 
fatal. Occasional recovery was later reported as a result of treatment with pneumo- 
coccal antisera. 

The introducdon of sulphonamide therapy led to a marked improvement in the 
outlook, and the use of pemcillin has completely changed the prognosis in this grave 
disorder in which the mortality should not now be more than 10 to 20 per cent, if 
treatment is initiated immediately. According to Honor Smith and her co-workers, 
penicillin should be administered intrathecally by the lumbar route in doses of 8000 
to 16,000 units 12-hourly for the first 2 days and thereafter 24-hourly for a further 
3 days. This should be combined with intramuscular administration of 120,000 units 
of penicillin daily and with sulphadiazine by mouth, an initial dose of 4 g. being 
followed by 2 g. 4-hourIy for several da^ after the fcver has settled. Adverse re- 
actions have been reported in cases where more than 20,000 units of penicillin were 
administered intrathecally in one dose. Blockage of the cerebral or spinal subarachnoid 
space by the accumulation of organising purulent lymph may necessitate the giving 
of penicilKn by the cisternal or ventricular routes. 

More recently, favourable results have followed the use of penicillin alone, in 
massive doses intramuscularly, 2,000,000 units every 2 hours, none being given 
intrathecally. 


(3) PYOGENIC MENINGITIS 

Apart from meningococcal and pneumococcal infections, suppurative meningitis 
may result from the invasion of the meninges by staphylococci, streptococci, gono- 
cocci, H. influensa, coliform bacilli, B, anthracis and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. They 
may result in ^oxing children from septic conditions of the umbilicus and from infec- 
tions of the slon. Usually they are due to extension of an infection from structures 
adjacent to tlie meninges, and follow disease of cranial and spinal bones, especially 
caries in the middle ear, erj-sipelas and other infections of the scalp, wounds of the 
meninges, especially bullet wounds, rupture of intracranial abscess and they may 
occur m ^e course of a general septicsenua. 

Pathology. — ^The pathology of these conditions does not materially differ from 
that of pneumoroccal meningitis. In all cases the exudation is purulent, and in the 
meningltU due to B. tuiihracis it is of a red colour, due to CQuconutaot blood effiuiom 
The cerebro-spinal fluid contains large numbers of polymorphonuclear leucocytes, 
together with the micro-onanism responsible for each variety. Suppurative menin- 
gitis resulting from bone disease and from wounds of the meninges may be localised 
by the formation of meningeal adhesions, and an Intrameningeal abscess may result. 
Such an abscess situated upon the upper surface of the temporal bone is not an 
un(X)mmon result of caries of the middle car. 

The clinical aspect is that common to all forms of acute meningitis, high pyrexia, 
rigors and delirium being conspicuous. The course is rapid, and, before the intro* 
duction of modem chemotherapy, led to an almost invariably fatal tennination. In 
the localised form where drainage can be ensured and extension of the infection 
prevented, recovery should take place. 

Diagnosis. — ^This depends upon the presence of tlie clinical signs of meningitis 
and of a cerebro-spinal fluid containing polymorphonuclear leucocytes in large quanti- 
ties, and upon the recognition in this fluid of the several micro-organisms responsible, 
by microscopic examination and culture. The recognition of Af. infiuettsce requires 
that cultures should be made upon a blood medium, for otherwise the organism may 
be easily overlooked and the fluid reported as sterile. Further, the presence of some 
wcll-knotvn cause for suppurative meningitis, such as ear disease, staphylococcal 
infection, etc,, suggests the diagnosis. 
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fonns of meningitis and also m other in&ntile mtracraiual affecUons. is someomes 

'“^Ocular phenomena make their appearance tmwds the “msn 

the developed disease All varieties of varjmg and persistent 

ate met mth, paralysis of the external rectus bemg the most signs 

ments and independent movements of the eyeballs imy occur tsone of fteK ffs 
IS constanUy present The pupils may be contracted at first, 2 ni may staw v^g 
inequality, but in the later stages they are ddated Papdli^ema is “to pr«^ 
towards the end of the second tveek, if the patient survives so long “ is ol moo 
intensity, the height of the swelling rarely exceeding two dioptres. Choroioa 


sometimes occur ... l u i,„t rare in 

Convulsions are common m every stage of Ac disease ^ pjet 


adult cases They may be the first symptom of the on^t, but are more ° ^ 

with m the later stages of the disease They may be loc^ or general 


r'hv^mic movements'are frequent, and are specially nouceablc 
mouth, where suckmg and champing movements and gnndmg of the teem 
mom Rhvthmic movements of the limbs may also occur Coarse tr 
movement of the Umbs is the rule, and spasmodic twitching of the muscles is -1 

In rare cases, movements exactly like those of ^orea occur Kemig s sign is 


present. <.w 

The temperature is usually raised one or two degrees, but it presents no 
actenstic features Irregulanty of the pulse is the rule, and is of 
nostic importance Rapid m the early stages, it lends to become unduly si ^ 

stage of coma, and again rapid as death nears Cheyne Stokes breathing ^^8 " 

breathmg are common Coosnpauon is usually a marked and persistent irawre 
Diagnosis —The early symptoms of the disease may give nse to 
diagnosis, but this is relauvely simple when the disease is advanced ine ais 
liable to be confused with tuberculous meningitis at its commencement 
forms of memngius virus diseases of the nervous s>stem, espeaally acute po 
mjehtis, cerebrm abscess, the exanthemata— espeaally enteric fever — and 
It must be borne m mind that in children convulsion, strabismus, head 
and stiffness of the neck, with pyrexia, may be symptomatic of many ma ladies ap 
from meningitis espeaally of apical pneumoma. When signs of meningeal ^ta 
axe ummsta^ble the condiuon has to be distinguished from the various ^ 

pjogenic mcmngitis In the latter the degree of menmgism 3 usually more inte 
and the cerebrospinal fluid reveals a tuibid or purulent fluid with a predormnan j 
polj'morph pleocjtosu and the causative organism ran iisually be cultured. 

PoUomjeliUs and other virus infections of the nervous system can at them , 
mencement closely simulate tuberculous meningitis and it 3 m such cases that tn 
retenuon of the cerebrospinal fluid cblondes and glucose at their normal level can 
be such a valuable aid to diagnosis. 

The memngeal rcacuon apt to anse from tune to tune in cases of cerebral 
may closely resemble tubenwous mcningit3 and ma y be associated with a 
plcoc)itos3 and a sterile fluid 

In any case suspected of being one of tubcrculoi3 menmgit 3 a diagnostic lumb^ 
puncture should be earned out vnthout delay as the success of modem treatment » 
much mflucnced by the time of i3 commencement. The charactensUC features o* 
the fluid arc, that it 3 usually under considerable pressure it 3 clear or onij sbgbuj 
turbid, has no vuiblc deposit before centnfugahsation, but it often forms a 


flocculcnt clot. It contains an excess of albunun The’ normal sugar 3 reduced of 
id a value over 50 mg per 100 mL pracucally excludes the diagnosis. H 


absent, and a p.. ..... me — , 

3 someumes between 40 and 50 mg per 100 ml , but m the majonty values unoef 
30 rog arc obtained. In other forms of non purulent meningit 3 such as poliom) cho* 
and ^mgn Ijinphocytic mcningjt3 the glucose content of the cerebrospinal fluid i* 
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almost invariably normal. Early reduction of tlie chloride content below 700 or even 
650 mg. per cent, is of value in distinguishing tuberculotis meningitis, especially from 
virus diseases of the nervous system. There is a pleocytosis wiUi a high proportion 
of lymphocytes, 70 to 80 per cent, being of this nature, and the rest being polymorpho- 
nuclears. Car^ul examination will reveal the presence of the tubercle bacillus in 
more than half the cases, and their presence can be readily demonstrated by injecting 
the fluid into the subcutaneous tissue of guinea-pigs, when the characteristic lesion 
of tubercle results and also by culture. It must be remembered that in some cases 
the polymorphonuclear leucocytes may be in excess, but these cases are at once dis- 
tinguished from other forms of meningitis by the presence of numerous lymphocytes, 
by tlie absence of the meningococcus and of the other pyogenic orgamsms and by 
the presence of the tubercle bacillus. 

Course and Treatment. — Before the advent of streptomycin, tuberculous men- 
ingitis was invariably fatal and usually ended in the patient’s death in from 3 to 8 
weeks of the onset of symptoms. 

To-day, provided that early diagnosis is achieved, the vigorous use of strepto- 
mycin together with sodium aminos^cylate (P.A.S.) and isoniazid (I.N.H.) should 
result in recovery in at least SO per cent, of cases. 

Strcptomydn is administered both intrathecally and intramuscularly and either 
sodium aminosalicylate or isoniazid by mouth continuously for the initial period of 
8 to 12 weeks. If general improvement as measured by appetite, weight, subsidence 
of fever and loss of drowsiness is satisfactory and is conflxmed by a gradual return of 
the cerebrospinal fluid towards normal, a rest of 1 month in intrathecal treatment 
alone should be given. At the end of this period a further course should be given 
and thereafter a gradual withdrawal of treatment may be achieved provided auvays 
that improvement is maintained. Good results are now being obtained using isoniazid 
(e.g. 100 mg. t.d.s.) combined with streptomycin administered only by the intra- 
muscular route (e.g, 1 g. daily), thereby avoiding the need for daily intrathecal 
injections. The addition of cortisone to this regime is still subjudice. 

Careful observation at increasing intervals must be maintained over a period of 
5 years. 

Prominent among the complications which may arise are chronic hydrocephalus 
from tlic development of a plastic meningeal fibrosis around the base of the brain and 
leading in its turn to double hemiplegia, convulsions, blindness and imbecility and 
deafness from the degeneration in the codilear ncr^-es resulting from the use of intra- 
thecal streptomycin. 

(5) DBNIGN LYMPHOCYTIC MENINGITIS (CHORIO-MENINGITIS) 
Synonyms. — Epidemic Serous Meningitis ; Benign Aseptic hleningitis. 
/Etiology.— The causative agent is unknown, but there is evidence that one or 
more neurotropic viruses arc responsible. No organisms have been found In the 
ccrcbro-spinal fluid. The disease has been transmitted to animals by injection of 
ccrcbro-spinal fluid obtained in the acute stage of the affection. Tnc malady so 
named appears to be of wide distribution. 

Pathology.— Since recovery is the rule, nothing much is known of this, but 
I)’niphoc>’Uc infUtnuon of tlie Icpto-mcningcs has been found in one fatal case. 

Syniptoms. — Qiildrcn arc mostly aflcctcd, but no age appears exempt. ^ The 
onset is abrupt, wiUi headache, sickness and fever. The typi<^ signs of meningeal 
irritation arc present, neck and ^ine rigidity, Kcmlg’s sign, irritability and restless- 
ness and sometimes delirium, ^mnolcncc is unusual. In young children convul- 
sions may occur. The fever mounts to 102 or 103* F. and fluctuates. It may disappear 
in 2 or 3 Uaj-s, ur persist for 3 weeks. Lumbar puncture yields a cerebrospinal tiuid 
under pressure, usually clear but sometimes opalescent. The cell count ranges from 
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vertex is opaque and thickened and adherent to the cortex. The gyri arc shrunken, 
the suld wde and the surface of the brain has in parts the appearance of wash-leather. 
The child does not get on, and takes an ev'er-decreasing notice of its surroundings. 
Power of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions are of frequent 
occurrence. The diagnosis is not diffictilt, for the signs of memngitis are obvious 
and those of congenital syphilis may be present. There is an excess of lymphocytes 
in the cerebrospinal fluid, both in whicli and in the blood there is a positive Wasser- 
mann reaction. The prognosis in any case where the symptoms have become marked 
is most unfavourable. 

4. Adult syphilitic meningitis, wth a symptom-complex closely resembling that 
of tuberculous meningitis, has been reported on many occasions (see pp. 1395, 1461). 

5. ' Paralysis of cranial nerves . — ^This common and often isolated symptom of 
nervous syphilis may result from sclerosing basal meningitis or from the presence of 
a gumma in the course of the nerve. Several of the nerves maybe involved together 
in one patch of meningitis. Any of the cranial nerves may be affected from the 
olfactory to the hypoglossal, but the third or oculo-motor nerve is by far the most 
frequently attacked. 

Treatment. — ^The treatment of tlic above conditions is that appropriate for 
nervous syphilis in general (pp. 223, 1461). Penicillin is now the treatment of 
choice, but a diminishing number of physicians still prefer to follow it up with courses 
of bismuth and organic arsenic by injection. Iodide of potassium is also of value 
and should be administered over a long period. 

MSNINGISM 

The term ** meniagism ” is used for a group of cases which present symptoms 
of meningids and in which no pathological change can be found either in the cerebro- 
spinal fluid, or, if death occur, in the meninges or cerebral tissue. It is met with in 
children in associadon with acute febrile disuses, and is presumably due to the toxin 
present. Recovery is usually rapid and complete. 

HYDROCEPHALUS 

Definition. — The term “ hydrocephalus ” denotes an abnormal accumuladon of 
xcrebrosoinal fluid within the skull. This may be confined to the ventricular cavities^ 
giving nse.to the variety known as internal hydrocephalus; or it may involve both 
the ventricular and the general subarachnoid spaces, a condidon referred to as com- 
municating hydrocephalus. This distension is associated in many cases with an 
expansion of the cranial bones and enlargement of the skull. 

General Considerations. — ^TheoreUcaliy this abnormal increase of fluid may 
result from. one or more of three causes, viz.; (1) excessive produedon of fluid; 
(2) interference in the normal flow of fluid and (3) defective absorption. The fluid 
IS nonnally produced by the choroid plexuses of the ventricles, and flows through the 
ventricular system into the general subarachnoid space by way of the foramina of 
Luschka and Magendie In the roof of the fourth ventricle. It then fills the basal 
cisterns and, passing forward between the tentorium cerebelU and the brain-stem, 
flows up over the cerebral hemispheres to be absorbed by the arachnoid villi, whicli 
project into the walls of the venous sinuses and discharge their contents into the 
venous blood-stream. Some of the fluid passes downwards into the spinal subarach- 
noid space but it is estimated that only one-tenth of the fluid is absorbed from arach- 
noid vilU in the spinal spaces. 

Of the causes of hydrocephalus the most important and the one of which we have 
the most precise knowledge is obstruction of the normal cerebrospinal flow, and it 
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j • .Rot Ais ohstmction may occur at several different points and be produced 
,s Some of these are liown and some remain 

Ss^re It wiU thiS be seen that hydrocephalus is the end residt of a Yanety ^ 
mmes iid^unul our knowledge is more complete, it is most satisfactonly cteifi^ 
on a clinical basis and described as a number of chmcal pictures which recur mth 

some fre^ucn^^^ pnnapal vaneUes of hydrocephalus are met with : (1) “"8™^ 
hydrocephalus , (2) chronic acquired hydrocephalus and (3) acute acquired hydro- 

“’’in the majority of cases in which general atrophy of the cerebral tissum ocroB. 
ftmd accumulates both m the ventncTcs and in the subarachnoid space; but sucn 
compensaung cnlaigement M not to be regarded m any sense, of the s^e MWre 
as true hydrocephalus. Such accumulaoon of fluid is found m cases of cerebral 
dinleeia mneral paralysis of the msanc, cerebral arteriosclerosis, and chronic alconoi 
fnd ft di. occurs in the brains of old people. It « merely the result of wastmg 
and shrinkage of the bram tissue, and the accumulation of fluid takes place m oraer 
to fill the space within the ngid skull which is thus vacated. 


(1) CONGENITAL HYDROCEPHALUS 

Etiology.— Hereditary influences are of importance m the causation of con- 
genital hydrocephalus This disease frequently affects several children of the same 
parents, and it may even appear as a strung familial disease, affecting members oi 
several generations of the same stodc Spina bifida, meningocele and hydroro)eha 
are of frequent occurrence m association with this condition, and irregular or arrested 
development of the brain-stem and cerebellum, particularly the Arnaldo-Chian mal- 
formation, are common Among other bodily abnormalities not infrequently assoa- 
atecl tMih the affection may be menuoned hare-lip, cleft-palate, talipes, rectal and 
testicular ectopia and imperforate anus In a few cases definite syphilitic lesions ot 
the ependyma of the brain-stcm in the region of the aqueduct or fourth ventricle 
ha>e Dccn found In many cases the xtiology remains completely unknown. 

Fatbolo^. — The quanuty of fluid which is found in the ventricles after death 
vanes greatly, usually being 15 to 20 oz. In long-standing cases with great cramm 
enlargement, very large Quantities hate been met with The character of the flmd 
docs not usually greatly differ from that of normal cerebrospinal fluid. Its speanc 
gravity \ancs from 1 003 to 1 010 It is clear and colourless, or occasionally slightly 
yellow. It contains a >cry small Quantity of albumm and a normal quantity of 
idcs. The ddauuon of the lateral vcotncles is more extensive than that of the thud 
and fourth ventnclcs, and is usually symmetneal upon the t^^o sides. It affects in® 
body more than the cornua of the \CDtndc3, so that the central cortex is most tbinn^ 
The foramina of Monro arc greatly enlarged and the aatenor pdlars wasted. The 
comoluuons arc flattened and the sula uidisunct The thickness of the ecreb^ 
substance ii much reduced. In adiaoccd cases the cerebral hemispheres haic the 
appearance of thin-«allcd sacs, which coUapsc enbrely when the contained fluid i» 
allowed to escape. In a few cases the aqueduct has been found closed as if by so 
antecedent cpcndymitis 

Symptoms. — In congenital hjdroccphalus the enlargement of the head » the 
first noticeable feature, ft may take place during intra-utenne life, and it may be 
great as to make dclnery impossible without dcstrucuon of the head. More fre- 
oucntly the cranial cnlamcmcnl, not noted at the time of birlh, becomes eviitot 
dunne the first weeks of life. 'Fhc increase usually affects all the diameters of the 
cranial ca«ly, and u most marked at the vertc* and least at the base. Trousseau 
compared the opening out of the cranial bones, which occurs as the head enlarge^ 
to the falling back of the pculs of an opening flower. The forehead is large, rounded, 
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and projects forward, the temporal fossae are obliterated and the parietal eminences 
carried backwards. The vertex is often somewhat flattened, as also may be the 
ocdpital region. The direction of the external auditory meatus alters with the in- 
creasing size of the head ; normally directed obliquely forwards it comes to look 
directly inwards or even obliquely backwards in severe cases. The head is frequently 
asymmetrical. The sutures may be widely open, and then there is marked bulging 
alone these lines and at the fontanelles. The skull may attain enormous dimensions, 
and It may be beyond the child’s power to lift or even move the head. Many ex- 
amples are recorded in which the circumference has been from 60 to 80 cm. The 
face is characteristically triangular, contrasting markedly with the forehead. Wasting 
of the facial subcutaneous tissues and retarded development of the maxilla and 
mandible often render the contrast still more striking. Bulging of the orbital plates of 
the frontal bones presses do^vn the eyeballs, so that the pupils become more or less 
covered by the lower Uds, and a band of the sclerotic may be visible between the 
iris and the upper lid. The hydrocephalic child often uses his hands to depress 
the cheeks, and so draws doum the lower lids out of the position which they impair 
the line of vision. The hair of the head becomes scanty, the subcutaneous veins 
of the scalp are often greatly developed and distended, ands ometimes a vortex of dis- 
tended veins radiates from the region of the anterior fontanelle. Percussion of the 
skull gives a characteristic, hollow, “ cracked-pot ” note. 

The general nutrition is poor, and bodily development retarded in proportion 
to the severity of the effect of the hydrocephalus upon the nervous system. The 
nervous symptoms which appear during the course of congenital hydrocephalus are 
both variable and inconstant, depending upon the severi^ of the condition and the 
rate at which it progresses. They may be summed up in the follotving list in order 
of frequency : convulsions, mental failure, spastic paralysis of the limbs, optic 
atrophy, deafness, nystagmus, headache, papUlcedema and vomiting. There is no 
constancy regarding these symptoms. Convulsions may be absent, and mental acuity 
may be unlmprired! Spastic weakness occurs in less than half the cases, optic atrophy 
still more rarely and papUlcedema is distinctly unusual. 

Co«uuZyto«.— While it is to be borne in mind that the whole course of hydro- 
c^halus in children may run without the occurrence of convulsion, yet in the majority 
ofcascs this symptom is conspicuous. In some of the post-natal cases the symptoms 
of cerebral disorder are ushered in by convulsion, and it is probable that in many 
cases such convulsions are the immediate expressions of the morbid process, of which 
the primary hydrocephalus is the final result. The convulsions which recur at intervals 
throughout the course of the majority of cases of hydrocephalus result from a condi- 
tion of functional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usually general, \vith loss 
of consdousness. 

Mental unpairment . — All degrees of mental reduction occur, from tlie least notice- 
able to complete idiocy. The more severe forms are met wth in cases when cerebral 
agenesia and porencephaly are associated. The psychical reduction is less prominent 
the greater the age at which the symptoms commence, and, as a rule, the intelh'gence 
is far greater than the severity of symptoms (cranial enlargement, paresis, etc.) might 
lead one to expect. Cerebration is usually slow and the disposition pladd, and periods 
of somnolence arc of common occurrence. 

Paralysis . — ^The effect of long-continued ventricular distension in many cases is 
to cause degeneration of the pyramidal system, and, according to its degree, tlie 
latter entails bilateral spastic parfysis with rantracture. The first signs of the onset 
of this event are exaggeration of the deep reflexes, and the change in type of tlie plantar 
reflexes from the flexor to the extensor response. The lower extremities are ^ected 
earlier and to a greater extent than are the upper, and at one period of the disease a 
case may present the picture of cerebral dipicgic rigidity comparable with that of 
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Little’s disease The upper estrenunra arc afltected later 'The paresis of the hffibs 
IS almost always symmetncal and equal upon the two sides SensibiUty is generally 

^°'vion 13 interfered with m a considerable proportion of the cases The enlarge 
ment of the infundibular poruon of the third ventricle, by pressure upon toe inner 
borders of the converging opuc Uacts, may cause bitemporal hemianopia with atrophy 
of the nasal poruons of both opUc discs, this condiuon subsequently progressing to 
complete blindness and complete optic atrophy 

In rare cases, optic atrophy is the result of papilladema Strabismus is com 
monly present and it is most frequently convergent Nystagmus is met wito in the 
subjects of hydrocephalus who arc blmd from optic atrophy, and it is of frequent 
occurrence m long standing cases m which spastic paresis is well marked 

Headache is rarely complained of, and never dominates the chmeal picture in 
children, and is never so severe and persistent as that ansmg from the presence ot 
an intracranial growth Cerebral vomiting is of comparatively rare occurrence. 

When one considers the profound anatomical alterations which take place m the 
advanced stages of the disease, the occurrence in some cases of unusual symptoms 
indicative of interference with the functions of the cerebellum, bram stem and cranial 
nerves is easdy explicable Unilateral or bilateral ataxy, vertigo, deafness, anosmia 
and paralysis of cranial nerves, are the most important of such unusual symptoiiw 
The signs of failure of the nervous system as a whole usher in toe fatal result m 
severe cases For some days or perhaps weeks before death, hebetude may become 
profound, spastic paresis gives place to flacad paralysis with muscular wasting 
the deep reflexes disappear, and the sphincter mechanism loses its control and suo 
sequently its tone 

Diagnosis — On account of the characteristic appearances of the skull this seldom 
presents any difficulty, though in childhood only a careful history will serve to differ 
cntiate the congenital from the chronic acquired type of hydrocephalus The enlarged 
skuU of nekets is recognised by its different contonnauon, by the absence of nervous 
signs, with the possible excepuon of convulsions by the absence of the characteristic 
change m the percussion note and by the presence of other racbtic signs The rare 
condiUon of nucrocephaly is not associated with any distortion of the relauve pro- 
portions of toe skull It should be remembered that an abnormally large head is 
hereditary m some families 

Prognosis — In all severe and progressive cases the prognosis is hopeless Id 
some of the milder cases toe process becomes arrested, and toe patient may attain 
to adult life with the possession of all his faculties In cases m which the disease 
becomes staUooary the prognosis as regards mental capacity and the continuance 
of recumng convulsions has to be considered If toe mental capacity at the tune of 
the arrest is fair, it is not likely to detenorate further, unless epilepsy is established 
When mental reduction is marked at the time of arrest, any appreciable degree of 
improvement cannot reasonably be expected A certain number of cases of mud 
congcmtal hydrocephalus cease to progress and the symptoms retrogress and dis- 
appear permanently 

Treatment. — In those cases in which there is evidence of congenital syphihs 
the employment of antisyphilitic treatment is indicated. 

The reulta of surgical interference for toe relief of pressure or to attempt the 
re establishment of a way of escape for the cerebrospinal fluid have been up to the 
presen^ M unsatisfactory, that many writers and authorities consider such measures 
unjustifiable It should be remembered, however, that m severe and progressue 
cases one is dealing with a necessarily fata] m^dy, and a few encouraging results 
have been pubbsbca, which appear to justify furtoer investigation. Ventncular pst* 
i^tcsis IS useless, as any rchef which results is only temporary and it is not without 
danger if the intraventricular pressure is raised 
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( 2 ) CHRONIC ACQUIRED HYDROCEPHALUS 
Etiology. — Hydrocephalus, usually of the internal type secondary to obstruction 
in the cerebrospinal fluid pathway, may result from a variety of causes. Foremost 
among these is meningitis, especially the posterior basic meningitis of infancy and 
early childhood, but it may result from any ^e of meningitis, including tuber^ous 
meningids, in whidi recovery from the initial disease takes place. It is caused by 
occlusion of the foramina of Luschka and Magendie, and results in a uniform dis- 
tension of the entire ventricular system. Another group of cases depends upon a 
primary, non-neoplastic stenosis of the aqueduct of Sylvius, as described by Stookey 
and others. Some of these cases show a proliferation of the sub-ependymal glia ivith 
constriction of the lumen of the aqueduct. In others the ependyma may undergo 
proliferation with the development of tufts which project into the lumen of the canal 
and form valve-like obstructions to the flow of fluid. Again, in others the lumen 
itself may be split up into a number of minute channels hardly visible to the naked 
eye. The ultimate cause of this aqueductal atresia is unknown. In a third group 
acquired hydrocephalus results from the presence of neoplasms of slow growth which 
obstruct the cerebrospinal fluid channek; of these the slowly growing cerebellar 
astrocytomas of early childhood are the most important. Other causes are cysts and 
slowly growing tumours of the third and fourth ventricles, supra-sellar (Rathke pouch) 
cysts, and pineal or other tumours of the mid-brain. 

Sycaptoms.— The symptoms of chronic acquired hydrocephalus depend largely 
upon the age at which the process starts. If the malady begins in early infancy the 
picture is in all respects sircar to that of congenital hydrocephalus. If it occurs in 
early ^dliood before the sutures of the skull have become msed and the bones of 
the vault indUtensible, the picture is that of moderate hydrocephalus combined mth 
the symptoms and signs of nused Intracranial pressure. 

Pressure symptoms often begin abruptly after the signs of hydrocephalus have 
been present for a considerable time. Prominent among these are headache, usually 
paroxysmal in character, vomiting, strabismus and double vision. In such cases 
papillmdema is common and if left unrelieved leads to failure of vision from consecu- 
tive optic atrophy, which may come on with very great rapidity. In long-standing 
cases mental failure may occur, and weakness and inco-ordination of movement from 
a combination of disturbances of the pyramidal and cerebellar systems. There may 
be considerable arrest of physical development, and in cases extending into later 
childhood puberty is commonly delayed or complete infantilism may persist. 

Treatment. — In some cases of acquired hydrocephalus the cause can be removed 
by surgical operation and cure may result. To this category belong those due to 
tumour or cyst formation. Various methods of re-estaWishing the cerebrospinal 
fluid flow have been derised in cases of stenosb of Uie aqueduct or occlusion of the 
meningeal foramina. The most successfol of these is Torkildsen’s operation, in which 
the aqueduct is by-passed by means of a plastic or rubber catheter introduced into 
the posterior hom or one of die lateral ventricles and passing under the scalp to enter 
the spinal subarachnoid space through the antlanto-occipital membrane. As in <x)n- 
genitM hydrocephalus, the different forms of ventriculostomy have proved dis- 
appointing and external decompressions usually only afford temporary relief, quickly 
followed by the added complications of cerebrm herniation. 

( 3 ) ACUTE ACQUIRED HYDROCEPHALUS 
This condition results from rapid and severe obstruction to the flow of cerebro- 
spinal fluid in subjects whose skulls are no longer capable of expansion, or in the case 
of children when the expansion of the skull cannot keep pace with the ventricular 
distension. Therefore, unlike the congenital and the chrome forms of hydrocephalus 
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ENCEPHALITIS 

Inflammation of the bram may be met with under widely 
uons It may occur as a prunaiy disease or ^ a complication of kn located 
processes, afferting the system locally or generally, and it a variety 

Kent m diseases of the meninges As a pnmary condiUon it is met with ‘JJ 
of virus diseases of the nervous system, pre eminent ^ongst ^hich is en 

lethareica These are described in a later section ^ ujecuon 

oflhe^^brainwith pyogenic organisms, denved either from local ^ sup- 

in the neighbourhood of the bram or from pyamia, and it may be e 
purauve (bram abscess) or non supputaUve It may occur as a contpheauon 
li the awte speafic fevers, espcaally measly, vaccinia “ Kstem" 

encephaUtis may only be a part of a g^eral mflammauon of the ^he sole 

an encephalo myehtis Acute encephalitis may be found in rare cases as 
manifesution of cerebral syphi^ „ ..f *1,- mHammaUoO 

In all forms of meningitis there is some degree of “tension of ^e jnt^^ s 
into the brain tissue, and this assumes an imporUnt degree m tuberculous m 
and m some cases of epidemic cerebrospinal meningius 
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The symptoms common to all forms of encephalitis are the general smptoms of 
severe intracranial disease — headache, somnolence, coma, irritability, delirium, con- 
vulsions and vomiting ; and, in addition, local symptoms of irritation and paralysis, 
the precise nature of which is determined by the position and extent of the 
lesions. 


(1) CEREBRAL ABSCESS 

Synonym. — Suppurative Encephalitis. 

Etiology. — Suppuration within the brain is never primary, but is the result of 
extension of infection from neighbouring tissues or through the blood-stream from 
foci of infection in distant organs. In rare cases, the original focus of infection is 
undiscoverable. 

The following are the important causal factors : 

1 . Direct infection from infected regions in the immediate vicinity {adjacent abscess). 
— ^The important cause of infection is any form of infective disease in the bones or 
soft tissues of the head and neck. From 60 to 70 per cent, of all cerebral abscesses 
arise in tliis way. By far the most common cause is chronic suppuration in the middle 
ear and petrous temporal bone, particularly when this is complicated by a super- 
imposed acute infection. Infection of the frontal or other accessory nasal sinuses 
is second only in importance to middle-ear disease, and chronic infections of the 
bones of the skull, suppuration of the scalp, orbital cellulitis, carbuncles of the neck 
and face are other causes. 

Adjacent abscesses are usually solitary and commonly occur in the part of the 
brain in closest proximity to the primary focus of disease. Thus, abscesses secondary 
to ear disease arc usually situated in the corresponding tempoi^ lobe or cerebellar 
hemisphere, those resuldog from disease of the nasal sinuses in the frontal lobes 
and so one. Exceptions to this generalisation are, however, met with. 

The exact manner in which the infection spreads to the brain probably varies in 
different cases. In some it occurs by a septic thrombosis of a vein communicating 
beUveen the infected region and the underlying bruin. In others the organisms gain 
access to the brain substance by spreading ^ong the perivascular spaces from a local- 
ised area of meningitis evoked by the primary disease. In others still there may be 
direct spread by continuity through the process of “ ulceration ’* of the surface of the 
brain described by MacEwen, When the primary disease affects the upper surface 
of the petrous bone the abscess is commonly situated in the temporal lobe which 
may be adherent to the tegraea tympani, while if the posterior surface of the petrous 
bone is affected, the abscess is usually in the cerebrilum. In cases both of direct 
extension and spread through the perivascular spaces, the cerebrospinal fluid shows 
the presence of leucocytes, predominantly pcljinorphonuclear, during the stage of 
invasion, Indicating that the meninges have been involved even tliough no symptoms 
of meningitis arc present. The oiganisms responsible are commonly streptococcus, 
pneumococcus or staphylococcus. The infection may be mixed. Other pyogenic 
organisms may be found, and rare cases arc caused by streptothrix infection. 

2. Pyamic states . — ^Abscesses resulting from infection through the blood-stream 
are termed “ metastatic or htematogenaus abscesses *’ and comprise fix>m 20 to 25 per 
cent, of the total. They commonly arise as a complication of chronic suppuration in 
the chest, such as bronchiectasis, empyema or lung abscess. Less commonly tliey 
occur as a complication of chronic bone disease, puerperal septiaemia, acute infective 
endocarditis or other scpticacmic conditions. Subacute bacterial endocarditis may 
lead to mtiltiple embolic foci of encephalitis but not to actual abscess formation, 
llarely metastatic abscesses may arise from localised suppuration in remote parts, 
suclt as the liver and appendix, where there has been no evidence of a p)tcmic state. 

It is probable that the 10 per cent, of cases of cerebral abscess in whitm no primary 
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cause can be found fall into this category, the original focus of disease having undcr- 

^'^^MetSwuc abscises arc commonly multiple but may be solitary They are 
usually situated m tlie cerebral hemispheres and originate at the junction ot the 
cortex and subcortical white matter or m the central grey masses They are rare in 
the cerebellum and bram stem The organisms responsible are streptococcus, staphy 
lococcus and pneumococcus and mixed infections may occur 

3 Trauma — Traumatic abscesses may result from penetrating wounds ot tnc 
skull, particularly when fragments of metal, clothmg, bone and scalp are earned into 
the brain Such cases are extremely rare in peace but assume considerable importance 
m times of war Fracture of the base of the skull may permit infection to gam access 
to the brain from the middle car or naso pharynx Fractures involving the inner 
wall of the frontal sinuses or cnbnform plate may be followed by the development ot 
a cerebral abscess after a long latent interval .. 

Pathology — Cer ebral abs cess — whether adjacent or metastatic m ongm — usuglli 
qt the'fiinction.of the cortex aod the subcortical white matter As a 
increases in sixe the surroundmg brain tissue isTI^Iaced and severe distortion ot 
the brain and ventncular system results The commone st site is 
and approximately ha lf o f alt cerebral absc^es are fotmd tn this xegifiS*-? reflection 
of the importance of rmddle car disease as an^uological factor The front^ ' ohe^ 
and the lateral lobes of the cerebellum are other are as frequently a^e ctid 
jn th e pa rietal or_QccipitanobM or brain stem S rare 

~ Ifu HisTieen left unmolested until the patient’s death a cerebral abscess may 
attain the size of a hen’s egg or even of a large orange, but many lead to a fatal out 
come before they attain such dimensions The cavity contains duck greenish ycliu^ 
pus, which IS often extremely fetid Commonly the abscess cavity is raultdocular, 
and Its interior is usually of a greyish green colour and covered with adherent purulew 
debns The abscess wall vanes greatly in character with the age of the abscess m 
Cases of recent ongm there may be only a slight line of demarcation between the raggeu 
irre^ar caviW and the surrounding bratm If the abscess has been present for a 
wee^ a well defined capsule can be seen and this can often be felt by the explonDS 
cannula at operation In chronic cases the capsule may become so thick that the who« 
abscess can be shelled out of the bram without rupture The pus m such an abs«ss 
may become mspissated and stenle The white matter for a wide area surroundiog 
an abscess is very cedematous, and may contain areas of softening and fresh abscess 
formation The more acute the abscess the more marked is the surrounding cedema* 
The surface of the bram overlying an abscess often shows a localised area of memn 
gitis with flakes of purulent lymph adherent to the pia mater . 

The earliest stages of the development of a cerebral abscess seldom come 
direct observation out there is every reason to suppose that the initial process is tas 
development of an area of encephalitis around the nidus of mvading orgamstns ^ 
this area there is a mobilisation of inflammatory cells with dilatation of capifl^nes 
and cedema Gradually liquefaction and pus formation take place in the cen^’ 
while a fibroblastic reaction at the penphery gives rise to the abscess wall Oatsia® 
this again is a neuroglial proliferation together with a diffuse inflammatory inflJtratioo 
of the brain substance and perivascular spaces 

Many cases of abscess are associated with a terminal spreading meningitis 
a proportion of cases rupture may have occurred either into the ventndes 
general subarachnoid space, a complication which is mvanably fatal withm » 
hours In adjacent abscesses it is not uncommon to find an associated subdural oi 
extradural abscess, which is mvanably m direct contact with the primary (ocoa oi 
disease. 

Symptoms.— A cerebral abscess has its ongm m mfiainination, and 
when developed, a foreign body withm the skull Death may result from the efiect* 
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of continually increasing intracranial pressure and .wide interference \cith cerebral 
function, or from tlie spread of the infection from the abscess to the meninges and 
general subarachnoid space. The symptoms may be grouped in four classes : (1) 
Those of local suppuration ; (2) tliose of increased intracranial pressure ; (3) local- 
ising signs dependent upon the posidon of the abscess and (4) those of the terminal 
extension of the infective process. 

The onset of symptoms is usually extremely insidious and is apt to be over- 
shadowed by those of the preceding disease. The usual sequence of events is tjiat a 
case of mastoid suppuration or frontal sinusitis docs not progress quite as well as 
it should do as judged by the local condition, and gradually the picture^ of cerebral 
abscess malcea its appearance without it ever being possible to state wdth certainty 
where the original illness ended and the complication began. Similarly witli blood- 
borne infections it is seldom possible to determine with precision the time at whidi 
an abscess began to form, although occasionally a rigor may mark the time of onset. 

The earliest and most constant symptom is headache. This is characteristically 
intermittent in the early stages, felt across th e forehe ad an d in th e occi pita l regio n 
irrespective of the site prtli c abscess, espec ially on rising in tlie morning and accentu- 
ated bv coug hiny y, sneezing or stoopin g. The pain attains to an a g onis ing degrce_of 
i ntend^ and gra duall y beromes m omprolonged. frequent and seve re until dro wsiness 
_ begins to dim its sev erity. -In some cases a considerable degree of local pain an(f 
hypenesthesia to touch or pressure may be felt over the site of an abscess. Occasion- 
ally during the months in wluch a slowly developing abscess is forming there may be 
periods lasting a day or two of intense occipital pain, nuchal rigidity, vomiting and 
(ever. These disturbances may pass as ** biUous attacks ** or " infiuenaa ”, but are 
in reality due to meningeal irritation set up by a deeply seated infection. Vomiting 
is a common early symptom. It usually occu rs wto the headaches but, especially 
Jn cases of cerebellar ab scess, it may arise suddenly and'with great violence in ^ 
absence ot symptoms, ^lental changes a re common. These varyTrom 

^igh^lassitude and a va^e" feeling ^ unwellness to drowsmess and uldmatelv coma. 
' De^u m is com^n dunng periooTot mcrungismus. b^uble_ vision is often com- 
plained of, and is usually an intermittent uncrossed diplopia' on lateral delation of 
the eyes wWch results from weakness of one or both external recti. 

Symptoms of focal disturbance of the nervous sy st em are less c onstant and usually 
later in occurrence thanThe symptoms of general intracranial disorder. Epil^tic 
(hsturbanc^ of any ^d may occur with abscesses in the cerebral hemisphere, taking 

^e form of geoei^sed~cbnvulstons. local tits or petit mal attacks according to the~ 

site o( the lesion. There may be weakness on one side of the body or in one limb, 
or^sensory disturbances of a similar distribution. Disorders of vision due to the 
presence of hemianopia may be encountered and disturbances of speech are common 
m abscesses of the Iwt temporal lobe. Where the cerebellum is involved the patient 
may be aware of awkwardness of voluntary movement, particularly Mith regard to 
standing and walking, and giddiness may be complained of. 

The patient usually has a strikingly salloiv, earthy complexion ivith a slightly 
cyanotic tint about the Ups and nose. The tongue is thickly coated, the breath ex- 
tremely offensive, the Ups dry and cracked and often bleeding from being picied. 
The temperature chart is usually characteristic, ^iier is present but of a very low 
degree, seldom rising above 100° F. and often bdng subnoim^ (o r ada y or 2 d^s~at 
astretcl\._\ Vhenit ri^ above 101** F. it will usually be fo nm l that thSTise is coinadent 
with symptoms of meningism. In clironic cases the patient may appear to be com- 
pletely afebrile but careful reojrding will usually demonstrate an occasional rise to 
99® or 100® F., sometimes at intervals of many daj’s. Equally valuable is a record of 
the pulse-rate. This is almost always unnatuially slow and in no intracranial condi- 
tion witli tlie possible exceptions of extradural and subdural haemorrhage is this 
depression of the pulse-rate so constant as in cerebral abscess. In persons with a 
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normal rhythm of 70 to 80 per minute the pulse may often be found to fall progres 
sively over days or weeks to SO or fewer beats per mmute With the bradycardia is 
associated a similar but less striking fall m the respiration rate. 

The mentk state is often chs^ctcnstic It is best defined as one of irritable 
drowsmess Left alone the patient wU remam quiet for hours together with e>^es 
closed, only rousing occasionally to cry out with intense paroxysms of headache 
Any attempt at exanunation is met by a fretful opposition and lack of attenuon which 
m the early stages are only too often thought to be due to sheer bad temper Meam 
slowness is more often met wnth in this than in any other mtracranial disorder A 
question put to the paDent may remain unansivered, as if unheard, for a minute or 
more anil then, just when it is about to be repeated, a perfectly appropnate answer 
will be given in a petulant voice The patient may often be seen tentatively covenog 
first one eye and then the other on account of double vision and m such cases an 
obvious internal strabismus may be present. 

The optic fundi in cases of cerebral abscess commonly show papiUcedema if the 
condition lasts for more than a few weeks The swellmg of the disks may come on 
with great rapidity and attain 3 to 4 dioptres of swelling with numerous hamonhages 
durmg the course of a few days It not infrequently continues to mcrease m seventy 
for some days aftef the abscess has been dramed and may even appear for the first 
tune during this period. Some degree of neck rigidity and a weakly positive Kermg s 
sign are not uncommonly met with, particularly when the abscess is situated in the 
cerebellum or when an appreaable degree of meningeal reaction is present Local 


cerebellum or when an apmeaable t^rce of meningeal reaction is present Local 
tenderness of the skull to firm pressure or percussion is a common nndmg and may 
afford valuable help in localising the abscess m doubtful cases The patient may 
rapidly become emaciated to a remarkable degree, especially when the abscess is m 
the cerebellum 

Localismg-signs will naturally vary with the position of the abscess_ Tern 
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Abscesses situ ate d in the parietal and occipital lobp are rare. Except as a im- 
plication of osteomyelitis of the skull they are almost mvariahly metastatic in origin. 
The most important local signs that they pve rise to ar e contralateral sensory loss o f 
a corti«^1 in the case of parietal lobe abscesses anri detects in the co ntralater al 
tields of vision iri those situated in the occipital regiotT In either cas e epileptic attack s 
may occur.. 

Cerebellar abscesses often present great difficulties in localisation. The general 
symptomatology is much the same as in cases where the abscess is situated above the 
tentorium, though on the whole the mental alt e ration is less and t he yp ni iting and 
occipital pain more marked in cerebellar cases. Nystagmus is a valuable sign which is 
seldom compietely absent and some degree of' weakness oEh lower motor neurone 
type on die same side of the face is often present. Both these signs, however, may 
be found in cases wth a localised area of meningitis in the posterior fossa without 
any abscess wthin the cerebellum itself. The most reliable si g n is the pres^M ^ 
hypotonia and inco-ordination of m o vement of the limbs on the sa m e side~of th e body. 
In bed these changes are most readily detected^ in the arms but, if the patient is well 
enough to walk, ffie inco-ordinadon may be very evident in ffie gait. It is by no 
means unusual for a cerebellar abscess to be present for many weeks without producing 
any detectable localising signs while the general condidon of the pSdent leaves little 
room for doubt as to the presence of an abscess somewhere. 

The cerebrospinal fluid is very seldom completely normal in cases of cerebral 
abscess and examinadon of the fluid can aflford very valuable aid in the diagnosis of 
doubtful cases. Withdrawal of fluid is, however, by no means devoid of risk and 
may lead to a rapidly fatal result, either by precipitating medullary failure or by 
causing the abscess to rupture into the ventricle. For this reason when the diagnosis 
is not m doubt lumbar puncture should be avoided, and when there is a suspicion 
that an abscess is present the smallest necessary quondty of fluid only should be 
withdra^Tn through a very fine needle. The pressure of the fluid is rrised and may 
reach a very high figure. The first change lo take place in the composition of the 
fluid is an increase in the amount of total protein fr om the normal 40 mg. per cent, 
to 60 or even 80 mg. per cent. WTth this is found a gradual increase in the n u mber 
of cells to 10 or 20, and rarely more than 100 per c.mm. At first the cells are almost 
entirely lymphocytes, though an occasional polymorph may be identified in a long 
search. As the number of cells~tncreascs th^ ^fdpbftlon of polymorphs increases 
until they may constitute 10 per cent, or even 20 per cent. oJ the total. Finely, as 
the abscess approaches close either to the ventricle or to the convex surface of the 
brain such a brisk pleocytosis may be caused that the fluid becomes turbid in appear- 
ance but is still sterile ^Yith a normal or only very slightly reduced content of chlorides 
and sugar. The finding of a turbid cerebrospinal fluid in which no organisms are 
seen and which remains sterile on culture is always extremely suggestive of a cerebral 
abscess. 

Diagnosis. — The diagnosis of cerebral abscess has to be made from other com- 
plications of suppuration in the vicinity of the brain, and from other expanding intra- 
cranial lesions, particularly cerebral tumour. 

The varieties of intracraiual complication of neighbourhood suppuration most 
likely to be confused \vith cerebral abscess are ; 

1. Acute spreading meningitis. 

2. Localised meningitis, with or without an extradural abscess. 

3. Infective venous sinus thrombosis. 

4. “ Otitic ” hydrocephalus. 

I. Acute spreading meningitis . — ^Tfie differential diagnosis here seldom presents 
serious difficulty. The high, sustained fever, rapid pulse, delirium and marked neck 
rigidity all make the recognition of acute meningitis easy. Difficulty does, however, 
45 
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a a a indm'on almost confined to children and adMescenis. n - ^ 

ised bv the symptoms and signs of raised intracranial pressure, including papm 
“diom TgS of focal damage to Ac bram , ^ “‘llm of 


syropw®* 


r,oiysms of headache rcmams remarl^ly good Apart from an increase m 
pressure and quanuty the cerebrospmal fimd is quite nor^L assoaanon 

^ &rcbral Asccss may be distinguished from cerebral tumour by its ^ 
with suppurauve conditions elsewhere in the l»dy, the rapid ^ la 

thrgcncral rcacnon of tlic patient and the changes in *' “"'>'“1’^ ",cd upo“ 
spite of these entena, chronic cerebral abscesses arc not infrequently operate 
in the belief that they arc true neoplasms .. i.di 


the belief that they arc true neoplasms i ,I,,rcss ul“*. 

Course and Prognosis —Ihe natural urrainauon of a cerebral of 

IS not dramed is m the vast majonly of cases the death of the pabenu 
SDonUneous evacuation of the pus through the car or nose arc recorded in m ^\c 
lure and in a small number of cases tlic pus becomes inspissated and me r^ 
w enormously thick Uat the abscess may he dormant m the brain for i^ 
and become calaficd Such abscesses may later be removed buddy M cn F „ 
•• ....„«.sr« 'V the nature of ^vh!ch is onlv discoicrcd alter section Ucain wvh- r , 


anti become caiaiicu rjucn aoscc&scs uwy wicr uc iinuovcti uodily M ® ves 
“ tumours ”, the nature of which is only discoicrcd after section Dcatn of 

from the results of raised intracranial pressure, from acute mcnmgius from ®P 
*i._ .rvr../-ttnn tn tlie ecncral subarachnoid snacc. or from ruoturc into the 'cn ^ 


from the results of raised intracranial pressure, trom acute mcnmgiUs irom 
the infection to the general subarachnoid space, or from rupture into the 'cn_ 
Treatment. — The treatment of cerebral abscess is surgical T 


I rupture into tnc Tygo a 
" Treatment.— The ueatment of cerebral abscess is surgical The m^ept 

one of the greatest urgency, as death may occur at any moment. Surgical 
should only be cnirusicd to an capenenced neuro-surgeon, and direct lo 

the port^ of catty, c j* the middle ear or frontal sinus carries a high mortau /♦ 
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the past the recovery rate has been low, but with modem neuro-surgic^ technique 
a high proportion of recoveries can be obtained. Unfortunately epileptic fits subse- 
quently occur in approximately 50 per cent, of cases recovering from cerebral abscess. 


(2) ENCEPHALITIS LETHARGICA (see p. 1414) 

(3) ENCEPHALITIS ASSOCIATED WITH ACUTE SPECIFIC FEVERS 

Etiology. — Acute encephalitis may occur as a rare complication of a number of 
acute specific fevers, especially of the exanthemata. In some cases the brain alone 
may be involved but in others the nervous system may be more wdely affected and 
the picture is rather that of an encephalomyeUtb. The fevers most commonly associ- 
ated with this complication are measles and vaccinia but it occurs also with variola, 
scarlatina, mumps and varicella and many other acute febrile disorders. The inddence 
of encephalic complications of these diseases varies noticeably from time to time. 

The exact relationship of the encephalitis to the preceding infection is by no 
means clear, nor is it certain that the cerebral complications of the different exanthe- 
mata are identical. The hypothesis tliat the exanthem merely serves to activate some 
unknown causative agent, such as a latent drus, is witliout confirmation. It must 
also be borne in mind that all cerebral complications of acute fevers are not necessarily 
encephalitic but may result from vascular occlusion by thrombosis or embolism, or 
from hasmorrhage, or from meningitis. 

Pathology. — In a great many cases recovery ensues, and the pathology of the 
condition remains unknown. A considerable number of cases of measles and vaccinial 
encephalitis have, however, been subiected to full pathological examination and have 
shown a fairly constant condition of the nervous system, and the much rarer examples 
following other fevers have generall]^ conformed to this picture. The brain and spinal 
cord show diffuse congestion, particularly of the wliite matter, sometimes causing 
petechial hxmonhages. Numerous areas of acute dcmyellnatioo occur, particularly 
In the perivascular zones. These are so constant as to have suggested the title “ peri- 
vascular myclinodasis *' (Hurst) for this group of disorders. In addition there is a 
marked pcrivasralar infiltration with round cells, and a more diffuse cellular reaction 
in tlic nervous tissue mth mobilisation of microglia and proliferation of the astrocytes. 

Symptoms.— The time of onset of encephalic symptoms is fairly constant in 
each exanthem. In measles it is commonest towards the end of the first week, in 
vaednia from 10 to 14 days after the vaednation, and in variola during the second 
week of tlie eruption. Common symptoms are drowsiness, increasing in severe cases 
to coma, headache, convulsions, cranial nerve palsies, dysarthria and dysphagia, and 
in some cases myodonic or choreiform movements. Slight signs of meninged irrita- 
tion, such as neck rigidity, irritability and photophobia, may occur and tlierc may 
be an increase in the fever. Papillaidcma may develop. In cases associated w'ith 
myelitis marked weakness in the lower limbs with retention of urine is common. 
Loss of ilic abdominal reflexes and extensor plantar responses are frequent. The 
cerebrospinal fluid is commonly under increased pressure, and sho\\'s an increase in 
protein content with a mild lymphocyte plcot^tosis (10 to 50 per c.mm.). The Lange 
colloidal gold reaction may be strongly positive and sometimes paretic in character. 
The rontent of su^ar and chlorides is no rmal. 

Diagnosis. — he occurrence of symptoms of this order at the significant period 
of the uitTcrent diseases makes the diagnosis, in most cases, clear. It should be 
remembered, however, that acute feven in children may determine the moment of 
onset of tuberculous meningitis, and that vascular disorders may occur in a similar 
setting. 

Prognosis - — In cases nhich do not succumb to coma or convailsions during the 
first w cck, rccoN cry is the rule and is usually remarkably complete. Residual paruyses 
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arc cxccpuorral In a small “““fhTSrtSr' mTamXS « 

-nt.lSt m mcX and dm other common exanthemaU ter, 

““^rea'iSent -This ra symptomatrc There ra no evrdcnce that apeefie anusera, 
rvh^ available, affect the course of the nerroua compheauons 


(4) SCHILDER S DISEASE 


Synonym — Encephahm Pcriaxiaha „ , u„ , „rneressive and massne 

gLamLn -A malady charactenaei anato^ ■ - 


—A malady characterised anatomcaijy oy -i . from a 

demycUnation of the white centrea of the cerebral finite <>' 

single focus or from mo symmemcal foa and tot. but advancing “■ 

progressively increasing Mure of cerebral function, loml by the 

tenm of the functions of the contiguous regions which are next 

spread of the disease from Its starring pomt the disease nor is ‘‘ 

^ .ffitioloev — ^Nothinc is knowD of the essential nature of the Onsio 

certam thaf^I cases mcLded under this Wing ^the^incrcasiDg 

ally regarded as an mflammatoty, probably an mfeaive '“„ame. » 

evident of its familial madence suggests that it may be „ present 

has also been suggested that those cases m which an inflamroatom 
X be Stve md those to whtch « ts aWt-as « may “"nd year' 

of the reported cases have occurred m childhood even as early “ ^ed 
The kS case was m the fifth decade of Me The sexes are “Sebnsuoa 

Pathology —The chataaensuc lesion consuls of (1) A pnm^ ne ) ^ 

and laur, Jeattuetton of the axis cylmdets of the cenrtal white subsQnOT^ 
cerebral hemispheres which ttU very late spares the subcoihc^ aone of .i. 


and 


ebrat ncituspnercs wiuwi uu »avw a^asw »»as» ~ trance of the 

and the radial cortical fibres and ptoduw a translucent jelly ®P?5e neurogh*; 


oval 


Jie radial corxicai nurw »uu a j..., --- . neurogu*; 

oval centres (2) A very early and perhaps primary overgroiviA of we 
forming a feltwork. which is particularly intense round the vessels 6 

.1 ...is. Os. ^o»hs.s> nf krrasiX VLltll Tnlinfi pellS mOSC Ol «*" 


mfiltrauon of the white matter of the brain with round celU o* 

engaged in the removal of altered myelin or m the formation of ‘.glioaucn. 

The process commences most commonly as symmetneal patches ot ^ or lO 

m either ocapital white centre less frequently in both temporal wmte cen 
both prefrontal white centres and spreads directly thence until the wn 
oval white centres becomes demyehnated The corpus callosum is qometuneSi 
demyelmation spreads downw ards through the crura into the bram stem ° ji^voc 
especially m the central regions the disease sUrts on one side and, after pia^|6 
with the white centre of one hemisphere spreads across the corpus section 


the other me rcsuiung picture oi a uraui iiyniiai ou uic th the 

with apparently normal cortex and mtaa subcortical white bands but yjfre- 

centre completely changed and translucent is peculiar to this disease i pen'O'^ 
quently other patches of the disease may be scattered throughout the bncg 

systern This scattered distribution and the prominence of ,, t-een dc 

Schilder's disease very close to disseminated sclerosis and it has actually ® of 
scribed as disseminate sclerosis m chddhood but the massiveness . jjfaio 
spread of the lesions together with their distribution with predilection fof 
and avoidance of the spinal cord its madence in childhood and its entirely jt 

symptomatology separate Schilder's disease sharply from disseminated sclero 
13 largely to Collier that we owe the climcal recognition of this malady , 

Svmotoms. — ^Thc climcal aspect is precisely that which might be expcc^^ . j 
of txv rnntlffUltV -4 


a progressive destruction of cer^ral moction spreading by conti^i^ 
initial seat of thc disease In many of the cases blmdness — by which is - 


□ess without any change in the optic disks and with pupils reactmg 


icn IS 

normally to hgW 
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has been tlie first symptom, and is the result of the symmetrical demyelination of 
the occipital white matter. As the disease spreads fonvards into the temporal regions, 
bilateiif de^ness appears ; and, later, bilateral ataxy and astereognosis — due to 
parietal involvement, bilateral spastic paralysis — the result of centri involvement, 
and complete amentia — due to c^osal and prefrontal involvement, develop. 

In those cases in which the initial seat of the disease is in the temporal, central 
or frontal regions, the first symptom to appear is obviously determined by the location, 
and tlic order of development of symptoms will be changed, but the mode of progress 
is the same in all. Where the disease starts on one side only, hemianopia or hemiplegia 
is the first symptom, and these are followed by the train of added signs produced by 
the extension of the disease into other regions. Complete mindlessness and paralysis 
always dominate the clinical picture in the end. The disease-process wthin the brain 
sometimes causes swelling with increase of intracranial pressure, and signs of the 
latter may appear in tlie form of headache, vomiting and papillcedema. Such cases 
are not common, and most of them have been regarded in life as cases of intracranial 
tumour. Fits arc by no means uncommon. Sometimes they constitute the initial 
manifestation of the disease, and they may occur at any time during its course, and 
may be local or general. Fever is usually absent, but there may be irregular pyrexia 
and some of the more acute cases have been pyrexial throughouL The cerebrospinal 
iluid is normal in the majority of the cases, but sometimes there is an increased protein 
content and a small excess of lymphocytes. 

Diagnosis. — ^Thc onset with cerebral blindness or with bilateral deafness, followed 
by signs of progressive cerebral destruction, is so rare in any other disorder as at once 
to suggest the diagnosis of Schildcr’s disease, indeed no less than two-thirds of the 
reported cases have shown this picture. When the disease begins uailatcrall^, and 
more particularly when headache, vomiting and papUlccdema are present, the distinc- 
tion from intracranial tumour is dUHcult or even impossible, for In both diseases the 
local commencement and the progressive destruction occur. In Schildcr’s disease, 
however, high-grade papiUosdema is not met tvitli, and consecutive optic atrophy 
docs not occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis. — In most. cases Schilder’s disease is regularly progressive 
to a fatal termination. In some, however, periods of standstill have been noted, \\ hile 
in a few others marked improvement for a time has occurred. The duration has 
v'aricd from 7 days to 36 months, with an average of 9 months. 

Treatment. — No treatment b at present known that will influence the course 
of this disease. 


(5) SUDACUTB INCLUSION BODZ ENCEPHALITIS 

In recent years a type of subacute encephalitis at present only obscived in children 
and adolescents has been reported by Dawson, Van Bogaert, Greenfield and 
otlicrs. 

Pathologically it is cliaractcriscd by the presence of inclusion bodies in the nerve 
cells, generally regarded as the hallmark of virus dbcascs together with polioclasb 
and ncuronophagia. 

Together with this b a degree of dcroyclmisation and sclcrosb of the white matter 
rcmims«nt of Ujc Icuco-enccphaliiidcs of Ujc Schildcr type. 

Clinically tltc disorder runs a progressive subacute course towards a fatal icrmina- 
Uo_n. The c:uUcst_symptoin is usu^ly mental deterioration often associated with 
cnilcptic manifestations. Later involuntary movements of various kinds occur and 
the diild gradually develops the picture of bilateral rigidity of cxirapyramidal type 
wiili rclati^Iy few pjramiual signs until death occurs at a stage of profound dementia 
with akincsb and contractures. 
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VIRUS DISEASES OF THE NERVOUS SYSTEM 

Certain virusea have a selective affinity for the nervous ^ jggg degree 

spoWaT- neurotropic”. They act u^n 
upon gUa cells, but not upon the white ma^ttcr. They are apao 
and of exerting their pathogenic acuon only within the nerve ce , 

and activity are short-lived. _ , n^rmsis of the nene 

The essential lesion resulting from their presence is an “““ ^ secondaij 
cell, leading to the death and destruction or m the f the 

glial and vascular reacuon ensues as a result of ^ns o? the nervous 

cerebrospinal fluid from the perivascular spaces m the affected regions 

"^"'■The so-caUed post-mfcctlve encephalitis that imy follow 

has not the pathological characters common to the proved upon the 

nervous system, since the lesion is one of demyclmation and not an at a 
nerve cell. The nature of this form of encephalitis remains obscure (see p 


ENCEPHALITIS LETHARGICA 


DeSnition.— ^ acute febrSe disease, occurnng 
due to the infection of the nervous system by a virus which has not yet ceen 
but which can be inoculated into the nervous system of nervous 

disease. The malady has its principal inddcnce upon upper pa^oi m 
system, the cerebrum, basal ganelia and brajn*stem. Though rfJfLje has 
remarkably polymorphic, and it is sometimes mono-symptomatic, ana iw yr 
changed greatly dunng the passage of an epidemic. The absence " ®^g-gaby 
case to case infection has necessitated the assumpuon that infection is transK^ 


carriers, or by those in the pre-symptomatic stage of infection only. w.-ronc m 

,.t, .. influenza epidemic which swept over^^ 


Hino;y. — When we t 


1580 and which was accompanied by a malady so peculiar to to inl675 

“ schUfkrankheit ”, and afterwards of the epidemic described by fy°5”"*^r)ubini’« 
as " febns comatosa ”, the ” sleeping sickness ” of Tubingen m 171Z ana 
epidemic of the fatal ” electrical chorea ” in Northern Italy in 1846, we ^jjargic 
agree with >on Economo’s conclusion that these cpidermcs were 1 ° 

cnccphalius. The subsequent epidenucs of Mauthner’a “Nona” .-beeo 

1891, and also Pfuhl-Leichtcnstcm’s ” hremorrhagic encephalitis ” m IvUp n 
shown to be similar to lethargic encephalitis, both clinically and pathologic 
malady last became pandemic in Bntam and Northern Europe from 15 

a maximum in 1920, and then declined almost to vanishing point over the 


In this country sporadic cases of suffidently definite characteristics to 

j-Hnirnl nnit natholoffical entena of diacmosis have continued tO maV . , 


to both clinical and pathological catena of diagnosis have continued to ““*Lgught 
appearance, but they arc rare. It should be remembered that many cases 
to be of this nature prove at autopsy to be due to tumours or other causes. 
other hand, the continued appearance of cases of Parkinsonism m young pcop 


1 lA* 


infrequently associated with other post-cncephalitic sequela!, mates it 
that tn<uancc3 of the infection, so mild as not to nroducc clinicaliv recognisable j 


Uiat instances of the infection, so mild as not to produce clinically recogni 
toms, arc not infrequent. occurred* 

TEtlology. — Dunng the period of its frequent incidence, the disease 
both sporadically and epidemically, with no centre of spread. It was more 
in the cold season of the j car. No age was exempt from the malady, and cases occu* 
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in the seventli decade of life, but it ^vas rare in young children and seemed to be most 
incident in the first half of adult life. The mode of infection is unknown. According 
to von Economo, when once the virus obtains access to the nervous system it spreads, 
as in other cases of virus diseases of the nervous system, by axonal routes. Its effect 
remains confined to tlie nervous system, but the occurrence of progressive nervous 
sequels long after the acute illness, which is such a marked characteristic of the 
disease, suggests' that the virus may survive in the nervous system for long periods 
of time. 


The height of the epidemic incidence of lethargic encephalitis has many times 
coincided with a severe epidemic of influenza, but no further connection bet\veen 
the two conditions is known. Claimed at one time as an aberrant form of poliomyelitis 
infection, von Economo’s disease has proved qxiite distinct, both in its age incidence, 
seasonal prevalence, morbid anatomy and symptomatology. Economo first succeeded 
in transferring the disease to the monkey by intracerebi^ inoculation in 1916. Sub- 
sequent smaller epidemics in Japan and St. Louis, though conforming in general 
to the features of the pandemic of 1917-1920 have shown sufficiently constant varia- 
tion in age incidence and death-rate as well as clinical feature to m^c it seem likely 
that there exist more than one strain of the virus. 


Pathology. — The pressure and quantity of the cerebrospinal fluid are always 
increased, and in a few of the cases blood or the products of hemorrhage are present. 
In about one-third of cases the cell count has been normal. In the rest there has 
been a moderate lymphocytic pleocytosis, with little or no protein increase, the titre 
of the sugar tending to a high normal and that of the chlorides being normal. No 
procnosdc indications can be derived from the nature of the fluid. The vessels of 
the brain are markedly congested and full of blood, and the colour sho^TS a character- 
istic change from the nomm throughout the whole of the grey matter, varying from 


When hardened in formalin, tliis colour becomes a heavy purple grey. Both sub- 
dural and deeply seated hsmorrhages are occasionally found. Economo describes 
the anatomical picture as one of unvarying constancy. It is that of an cedematous 
and congested bitun, with all the grey matter conspicuously reddened in contrast to 
the white matter, which is of normal colour. There is a non-purulent and, properly 
speaking, a non-hasmorrhagic inflammation of the whole grey matter exclusively, 
the white matter being uninvolvcd. There is most conspicuous perivascular lympho- 
cytic cuffing remarkable for the absence of any polymorphs, with an intense cellular 
infiltration of the grey matter with elements of the microglia, while the neuroglia 
is unaltered and demyelination does not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of neuronophagia, with primary Toss of 
the ganglion cells. 

Symptoms. — In the acute forms of the malady the onset is often ushered in by 
general symptoms, such as shivering, malaise, headache, and fever and bodily pains, 
a thickly coated white tongue and constipation, and sometimes vomiting and persistent 
hiccough. This train of symptoms usually appears in the story as an attack of 
“ influenza The pyrexia does not usually last longer than a week. Countless 
such attacks of “ influenza distinguishable only by the occurrence of transient 
diplopia, or of slight somnolence, and often even %vithout any such distinguishing 
features, have been completely recovered from at the time, but have been followed, 
after long intervals, by the slow onset of the Parkinsonism of lethargic encephalitis. 
Again, the epoch of infection may apparently give rise to no symptoms at all, and 
long afterwards an insidious onset of Parkinsonism ensues. 

The Nervous Signs . — Hlental ^’mptoms . — An increasing lethargy, wliich often 
bccoines very deep, is present in many of the cases. In this condition the patient 
will lie for da)*^ witliout stirring a musd^ taking no heed of his surroundings and 
passing the dejecta under him unheeding. Yet when roused by command and 
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...OIOUS bodily suinng he Will 

sleep Oceasiooally reversa of sleep rhythm ™y o^. may be 

Smfeataelra \S'?ilfm“re\e fhat of^vivaS^— ‘ 

S^vrs^nmLThl'dru™ 

acute and violent mama; such cases are rapidly faral. /“ change may 

severe symptoms, considerable mental redueuon and segmns hu 

persist. Indeed, it has been said that no sufferer TerySenously 

Original mentality, and it is a common experience to find *' nork, 
changed in the way of mental reductioii Complete incapacity for a y jjpjessed 
entirl change of character, anti-social tendenaes mord it 

neurasthenic stotes are not uncommon sequ^ of the disease, particula y 

occurs m children or adolescents (are also p. 1634) j „f 

Comubmm ate very rare, but they inay undoubtedly occur as m omer ^ 
encephalitis Indeed, the mmal chmcal picture may be donunated by con 
and Sosely resemble “ status epilepocus " from other causes 

OphIhalmcpUgui and other patalvses in the region of the ivHh. 

often nuclear in type, but penpheral paralysis of any craraal nerve may be me 
S SimSinly SuterarparaVis of the facial nerve The P^'^ 
abnormality which a lesion of the nervous systern can produce [osl 

ness, cceentricity and loss of light reflex and ciliary paralysis may o^r. 1 ^ 

of light reflex may be unilateral The external ophthalmoplegia, hmng j 

ongin, involves both eyes m terms of their conjugate movements, and tne uo ^ 
and downward movements arc, as a rule, mote severely impaired than are m ^ 
movements Ddatcral ptosis is very usual, and is a most important ann v 
early indicaUon of the disease The common error is to consider it part ol me 
sute. The nuclear ophthalmoplegia is often uregular, giving nse to “ff ^nil 
diplopia Either m addiuon to the above or existing alone, there may he pei f 
paralysis of any of the oculo-motor nerve trunks The degree of ?Ph“^ L to 
vanes m different cases from slight diplopia with hardly noticeable 
complete paralysis of both eyes It may be rapidly transient or permanently 
In severe cases 'which survive there is always some improvement m tnc oeg 
paralvsis in the course of umc. , . r ^ e,f visioo. 

Vuton The diplopu and loss of accommodation cause much delect . 

but many of the patients complain of a loss of vision in each eye, which 13 
for any such cxplanaUon, the cause of which is not yet explicable. Fapi^ 
has been reported m a few cases It is uansicnt and never reaches a high n^. j, 
Bilateral nuclear facial paralysis and bulbar paralvsis are not uncommon, r" 
of any individual cranial nerve may occur, and also of any mdividual spm^ 

Such paraljscs alwajs completely recover m the course of tunc mmo” 

bjmptoms indicative of lesion of the basal ganglia are among llie roost ^ 
features of the disease, and they are often the most persistent. These 
weakness of movement, ngidity with slowness of movement and spontaneous in ^ ^ 
taxy movements The weakness, ngtdity and slowness of movement give 
pcwliar immobility of facial and bodily expression and movement. The face 
ukc, the neck stiff and the head moves little and slowly, the trunk bent forwar 
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stiff, the arms held away from the trunk, the whole appearance of the patient closely 
resembling that of paralysis agitans. Rapid fluttering of the eyelids when gently 
closed is characteristic of this condition. The spontaneous involuntary movements 
may be of a rhytlimic tremulous nature, as in paralysis agitans, or Uiere may be 
slow rhythmic, choreiform, athetoid, myodonic, irregular or highly complicated move- 
ments : these may be met w’ith at any stage of the malady, but most commonly appear 
some little time after the acute stage has passed away. Fibrillation and fascicular 
twitching of musdes is very common in the acute stage. In cases where bulbar 
symptoms, either of a spastic or flaedd kind, are present, hypersalivation of the 
nature of a true sialorrhcea is often a most troublesome symptom. 

In addition to the above common symptoms and signs, other indications of in- 
volvement of the cerebral hermspheres may occur. Bilaterd spasticity with signs of 
involvement of the pyramidal systems, increased jerks, lost abdominal reflexes and 
extensor plantar responses are common. Hemiplegia, aphasia and hemianopia may 
occur. Meningeal symptoms may be very marked in the early stages, sudi as sub- 
ocdpital headache, painml stiffness of the neck, head retraction, vomiting and Kemig’s 
sign. Indeed, rapimy fatal cases have occurred in which the clinical picture through- 
out was hardly distinguishable from that of acute meningitis, but without any leuco- 
cytosia in the cerebrospinal fluid. A major incidence of the lesions upon the cere- 
bellum gives rise to the picture of acute cerebellar ataxy following a lethargic onset, 
and the end-result may be a condition closely resembling a usual type of disseminate 
sclerosis. Such cases make a good recovery in the course of time. 

Peripheral pains are sometimes very severe and are usually quite local. They 
may be the first signs of the illness, and may persist for months after recovery. They 
are presumably due to the lesions around the nerve roots which have been already 
referred to. 

Spinal symptom . — Since lesions have been found in the spinal cord, it is only 
to be expected that focal spinal symptoms should be met with in rare cases. These 
are usumly acute atrophic paralyses similar to those of poliomyelitis and recover 
completely. It has been argued, however, that this atrophic palsy is due to a lesion 
of the spinal roots. More severe lesions may apparently give rise to a condition 
resembling acute transverse myelitis. 

The incontinence which is almost constantly present, even when the lethargy is 
far from deep, is the result of the lethargy. Transient conscious dysuria is, however, 
not infrequent in the early stages of the disease. The deep reflexes may be lost in 
severe cases during the acute stages, and they are usually alwent in premortal condi- 
tions. Otherwise they tend to be exaggerated, especially if involvement of the pyra- 
midal system be present. The condition of the abdominal and plantar reflexes depends 
upon the presence or absence of lesions affecting the pyramidal tracts. In the former 
case, the abdominal reflexes will be absent and the plantar reflexes of the extensor 
type. • 

Attention must be drawm to a group of cases in which the initial manifestations 
of the disease are so slight as not even to interfere with the daily work or to call for 
medical attention, and yet in the course of months, or it may be even years, the most 
serious and completely incapacitating paralysU appears. Such a patient may notice 
that he sees double, and does not very well for a few w’eeks. He recovers, but 
after a few years begins to manifest the signs of a slowly onco min g Par kins onism. A 
similar result in the slow and late development of grievous symptoms may follow any 
attack of lethargic encephalitis and make the prognosis in this malady very difficult. 

Sequels. — ^The disabilities which this malady may leave in its wake are numerous 
and varied. The mental, paralytic and Parkinsonian end-results have already been 
referred to, but special mention must be made of the so-called oculogyric crises, 
and of involuntary spontaneous movements, having the general features of habit 
spasms or tics. 
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Ocuhgync crisa — ^This term js applied to rccumng attacks of tonic conju^te 
deviauon of the eyes This is almost always upwards and is accompanied by wnnJdi^ 
of the forehead, extension of the neck and m fact all the muscular activity assoaat^ 
with the act of looking upwards Deviation of the eyes to one side is exceedingly 
rare The attacks may occur several tunes a day or only at an interval of mont^ 
They are often very specific m their tunes of occurrence and may be precipitately 
a variety of stimuli such as emotion, fatigue or watchmg a moving picture Ine 
attack may last from a few minutes to many hours and often passes off only alter 
sleep It is commonly associated with an intense degree of mental depression aw 
while It ^ts the pauent may expenence recurring obsessional thoughts, be imp^ed 
to carry out stereotyped movements or develop ideas of reference, particularly feelings 
of persecution 

Patients suffering from oculogyric enses always show some signs of Parkinsonism* 
The attacks often gradually grow less frequent over a penod of years and may cease 
completely Their frequency and duration is in many cases considerably reduced 
by the regular administration of amphetamine sulphate 5 to 10 mg twice daily 

Post encephalitic tics — A great variety of stereotyped mvoluntary movements are 
met with m post encephahtic subjects usually in association with some degree oi 
Parkinsonism Rhythnuc movements of the jaws, tongue and face are cominoo- 
Alterations m respiratory rhythm with sighing, gasping inspirations may occur 
Torticollis, indistinguishable from the variety met wnth m elderly subjects, is not 
rare and there may be hideous recurring contortions of the face and trunk and mo« 
grotesque marmensms of gait and speech . 

Diagnosis — A diagnosis of Ictlurgic cncephahus is not infrequently made, ha* 
must be received with the very greatest reserve at the present time Under this ctle 
most neurologists have encountered a great variety of nervous disease, mduding 
cranial tumour, cerebral abscess, subdural haematoma, tuberculous meningitis and 
the like In typical cases the dugnosis presents no difficulty, the reusable Tethwgy» 
incontinence, ophthalmoplegia and negabve, Ivmphocytic or blood containing cerebro- 
spinal fluid being so characteristic as to preclude possibility of error The less usual 
forms of the malady, and especially those with very gradual onset and slight sjmpto^ 
often present great difficulty and require much care and full knowledge of the possible 
symptomatology of the disease for their recognition There is no specific labor^oi? 
test for the mdady, and the diagnosis must be based upon r-lmtral grounds ^Vherc 
meningeal symptoms axe promment, distinction has to be made from other forms oi 
cienmgilis and from poliomjclius Here, the cerebrospinal fluid is of the 
importance, as polymorphonuclear leucocytes occur very rarely m lethargic encephal- 
itis In cases commencing with penpheral pains exatement, maniacal symptoms or 
convulsions, careful lookout should be kept for the advent of ptosis, ophthalmoplegia 
or lethargy, the appearance of which, following such syroptoms%hould at once suggest 
the diagnosis It must be borne in mind that the dinical picture of the disease m^y 
be dominated by a hemiplegic condmoo, and tlut an apopl^ may occur dunng the 
acute stage of the disease Slight cases of the disease are frequently unrecozmse^ 
or arc indeed unrecognisable m tlic early stages, but here the diagnosis can ofieo be 
made with certainty from the end resulu, the peculiar ophthalmoplegia, the spoo 
tancous involunUry movements and the paralysis agitans-hke syndrome being almos* 
pathognomonic of the malady 

Course —The course of the disease is extremely variable. It may be a slight 
transient illness lasung but a few days, and leaving no sequel® after a few weeks, 
or a most malignant disease, faul m a few days In others symptoms indicauvc ol 
fresh lesions may occur repeatedly weeks and even months after the onset. . . 

Prognosis,— A raoid onset and quidt development of severe symptoms, marked 
pyrexia, dcUnum and manucal exatement arc bad prognosuc sig^ and indicate a 
rapidly faul issue. After the third week of tlic disease, the probabihucs arc all i® 
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favour of survival. The prognosis, hovpcver, as to how much permanent damage to 
the nervous system will eventually remain is hardly possible, since slow improvement 
may go on for months and even years. Of tlie acute cases occurring at the height of 
an epidemic, 40 per cent, are quickly fatal, 30 per cent, are reduced to chronic invalid- 
ism and 30 per cent, appear to recover completely (Economo). In most of th^e 
latter the syndrome of Parkinsonism subsequently appears^ after an interval which 
may be a few months or many years, and the weakness, rigidity and tremors, which 
form this paralysis agitans-like picture persist indefinitely. 

Treatment. — ^Nothing bang known of the Infectivity and mode of spread of the 
disease, isolation and disinfection are not usually employed. Each case must in 
England be immediately notified to the public h^th authorities. No treatment is 
known which has any specific influence upon the disease. Intravenous injection of 
coUosol iodine solution (150 ml. for a dose), repeated on the second and fourth 
days, has been advocated, and is certainly without harmful effects, but there is little 
evidence that it is of value. There has as yet been little opportunity to investigate 
the effects of antibiotics. It remains therefore to use those measures which will help 
to keep the patient alive and those which relieve symptoms. Nasal feeding may be 
necessary. Relief of the constipation is most important and is often followed by 
striking improvement in the symptoms. After the acute stage, treatment is concerned 
with combating the physical and mental Ustlessness and depression which so often 
persist and with the restoration of normal mobility and function to the limb. In 
these, phj’sical and occupational therapy can play a useful part. 


HERPES ZOSTER 

Synonym. — Zoster ; Shingles. 

Definittoa. — An acute infection of the posterior root ganglion by a neurotropic 
virus, leading to severe pain in the distribution of the corresponding posterior root, 
and to the appearance of a crop of vesicles in the cutaneous distribution of the root. 

Etiology. — ^The virus of zoster stands in some as yet undetermined relation to 
that of chicken-pos, and tlie appearance of the latter malady in a susceptible subject 
some 14 days after contact with a case of zoster has been too frequently recorded to 
be of the nature of coincidence. 

The disease is seen at all ages, but according to Head is perhaps most common 
in adolescents. In elderly patients it is frequently a more serious as well as a more 
painful affection than in young persons. It may arise without discoverable cause 
and witli a febrile reaction and considerable malaise. It may also occur apparently 
“ symptomatically " during tlie course of arsenical medication, or during such ill- 
nesses as pneumonia, tabes dorsalis and tuberculosis. 

Pathology. — ^The essential lesion is an acute inflammation of the dorsal root 
ganglion of the same histological character as the lesion of acute anterior poliomyeUtis, 
There are degenerative nerve ceil changes, with accompanying microglial reaction 
and perivascular infiltration with round cells. Later, degenerative changes occur in 
the fibres of the dorsal roots and of the peripheral sensory nerves. The Gasserian 
ganglion and the thoracic and upper two or three lumbar ganglia arc most often 
affected. There is an increased proton and lymphocj^e count in the cerebrospinal 
fiuid. 

Symptoms. — ^There may be an onset with fever which persists for 2, 3 or even 
4 days. There is from the first pain at the place at which later the herpetic eruption 
is to appear. This occurs on the third or fourth day of tlie illness. At first the rash 
is a patchy erythema, upon which appear small vesicles filled v/ith clear fluid. From 
tile ufth to the tenth day the vesicles dry up and shrink progressively until a scab is 
formed. This finally drops off, sometimes leaving considerable scarring. These 



1420 


DISEASES OF THE NERVOUS SYSTEM 

scars may be anzesthetic to touch, pmpnck and temperature sense The pam before 
and during the evolution of the cutaneous lesion may be intense It is of a burning 
and Itching quality, and in frail and elderly persons it may persist as a most ictractaWe 
post herpetic neuralgia for months or even years 

Herpes of the ophthalmic division of the fifth nerve is most commonly lound m 
elderly persons Corneal vesicles may form and burst, giving rise to ulcers, nhicn 
may spread and end m residual scarrmg (nebula), which impairs vision 

Herpes of the geniculate ganglion occasionally occurs The vesicles are found 
in the pinna, and there is pain in this region, over the mastoid, and sometimes in the 
fauces (sec pp 1248, 1346) 

Localised paralysis may accompany herpes Thus, m ophthalmic herpes there 
13 occasionally third nerve palsy, with ptosis and squint In geniculate herpes facial 
palsy with loss of taste over the anterior two thirds of the tongue is the rule m 
herpes of the lower thoracic ganglia there may be paralysis of the oblique abdomm^ 
muscles on the affected side The marked local bulging of the abdominal wall which 
ensu^ resembles at first sight the presence of an abdommal tumour These paral>8c3 
do not invariably clear up, though the facial palsy of geniculate herpes docs so more 
frctmcntly than the paralysis of the abdominiu muscles 

Treatment. — ^The course of the cutaneous lesions is not influenced by treatment 
which 13 directed to keeping the vesicles dry and free from mfection For this purpose 
a dustmg powder of surch or zinc oxide, or a collodion dressing may be used 
During the acute stage, pain may be relieved by aspmn or phenacctin 
post herpetic neuralgia so often met with m elderly patients may prove intractable, 
and so severe as to render life scarcely tolerable It consists of a persistent, burning 
soreness often associated with numbness and dysssthesia over the area previouslV 
effected by the eruption 

This pain is aggravated by fatigue worry and physical debility and often indu^ 
a neurotic reaction on the part of me patient or a slate of depression in which suicide 
may be contemplated 

Both analgesics and hypnotics are commonly needed over a period of many 
months The former may profitably take the form of some such mixture as the 
following imct gelseim mm 10 phenazone gr 10 phenobarb sod gr i 
chlorof ad fl oz 1 t d s For the latter one of the short acting barbiturates is to be 
preferred A word of caution should be given against the dangers of excessive sedation 
in elderly subjects, especially with btoimdes, as a toxic confusional state is easily 
produced 

A great variety of loc^ applications have been used without avail Surgical 
measures such as division of penpheral nerves posterior spinal roots or the spmo 
thalamic tract m the cord arc equally ineffective a last resort in the elderly 
depressed subject frontal Icucotomy may be justified and while it does not remove 
the unpleasant sensation it allays tension and depression and frees the patient s mmd 
from perpetual preoccupation with the pam which is one of the most noticeable 
features of this distressing malady 


RABIES 

Synonyms — Hydrophobia , Lyssa. 

Dcfimtion —This is an infccUve disease due to a filtrablc virus which is located 
m the salivary glands and central nervous system It is transmitted to man and most 
warm blooded animals through infccUve saliva of canines or blood lapping bats. 
There is a long and variable incubauon period and a short pyrexial illness of sudden 
onset cliaractcfjscd by fever, nenoua exaltation and violent muscular spasms miolvmg 
the ttsophagus and respiratory system Once symptoms have supervened, the pawn* 
m>anably succumbs ^ 
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Etiology. — ^The disease is generally transmitted either by the licking of a freshly 
abraded surface of skin or tlie bite of an infected dog. In Eastern Eurojje and the 
Orient, wolves not uncommonly transmit the disease and, owing to extensive lacera- 
tion of tlie tissues, a greater proportion of people bitten by thern develop the disease 
than with either dogs or jackals. It has been estimated that wolf bites entail a mortality 
of 80 per cent. In Trinidad, in 1925 an epidemic of paralytic rabies in man was 
attributed to the bites of vampire bats, cattle being the original source of infection. 

The virus of rabies . — ^This belongs to the class of neurotropic viruses that have a 
special affinity for attacking the grey matter of the nervous system. 

Pasteur, in 1881, discovered that rabies could be transferred in series from animal 
to animal by subdural inoculation of emulsions of central nervous tissue derived 
from an infected dog. In rabbits, after some twenty passages, the virus became modi- 
fied ; firstly, the incubation period of ordinary street virus which varied from 8 to 
60 days was reduced to 7 days ; and, secondly, it lost its capacity to reproduce the 
disease on subcutaneous inoculation. Such a virus is known as fixed virus or virus 
fixe. Street virus, on the other hand, is transmitted from the local wound via the 
peripheral nerves to the central nervous system, and if the sciatic neiv'e be inoculated 
the lumbar cord becomes infectious sever^ da^ before the virus can be demonstrated 
in the brain (di Vestea and Zagari). This accounts for the fact that cases bitten about 
the face, head and neck have such a short incubation period. The virus is destroyed 
at 50® C. and is attenuated by drying — fact made use of in the preparation of antirablc 
vaccine by the Pasteur method. 

Pathology.-»Excess of cerebrospinal fluid, petechial hemorrhages of the pia- 
arachnoid and Injection of its vessels may be found at autopsy. Histological examina- 
tion reveals cellular infiltration of the perivascular lymph spaces as well as Negri 
bodies within the cytoplasm of tlie nerve cells and their processes. These bodies 
were described by Negri in 1903. They are globular or ovoid structures, of variable 
diameter (0-5 to 25*0 microns), and are especially common in the Purkinje cells of 
the cerebellum and the hippocampus. These inclusion bodies are present in the 
btmn of 97 per cent, of dogs infected with street virus. 

Symptoms. — The period intervening between the bite and tl. ; clinical mani- 
festations \'aries from 1 to 2 months, as a rule, the limits being 11 days to over a 
year. Face, head and neck bites have a shorter incubation period than those on the 
upper extremity, and arm bites a shorter incubation than those implicating the leg. 
The onset is generally sudden, but prodromal symptoms are sometimes noted for a 
day or two before a hydrophobic syndrome appears. For convenience, three stages 
are described. 

1. The invasion stage . — ^This includes prodromal features sucli as pain in the scar, 
fever, headache, rapid pulse, anxiety, restlessness, insomnia, irregular and sighing 
respirations and phases of rushed spes^ng. 

2. The stage of excitation . — ^This supervenes in 24 to 48 hours. There is intense 
restlessness, mental excitement, hypencsthesia and hydrophobia which consists of a 
sudden spasmodic spasm of the muscles of the mouth, pharynx and larynx and, to a 
greater or lesser degree, the whole respiratory musculature. A typical attack may 
be induced by offering the patient water. As the glass approaches the mouth, the 
head retracts in a series of spasmodic jerks associated with gasping respirations, while 
any water readiing tlie mouth is immediately ejected. The shoulders are elevated, 
the chest expanded, and the stemo-mastoid and platj-sma muscles contracted. Later, 
the synaptic resistance in the reflex arcs become so lowered that a variety of sensory 
stimuli such as a sudden sound, cold air, strong light, a strange smell and even the 
suggestion of water may suffice to induce the attack. The voire is altered. Frothy 
saliva collects in the throat and mouth and is flung off the lips during the attacks 
which may be characterised by intense fury or the most profound terror. Lastly, 
opisthotonus and general respiratory spasm arc superadded. In the interval the mind 
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IS clear, the patient remaining quietly at test m bed Examnation of the 
nenous system reveals, as a rule, nothing mote than increased deep reitexes 
sutu IS not uncommon and vomiung, exhausUon and emaciation charaMnse 
final stage of the illness Death during the paroxysm may occur from miatauon 
the nght heart, though sometimes near the end the spasms ameliorate or 

3 Stage of paralysu — If the patient survives long enough, 
types, including ascending spinal paralysis, paraplegia and hemiplegia, may s p 
vene The paUent hes helpless and exhausted, and generally dies in coma- m 
this stage is rarely seen m canme transmitted rabies, but paralytic rabies is commo j 
encountered m the bat transmitted vanety in Tnmdad , - , 

In the Tnmdad outbreak all the cases were of this vanety, and all proved la 
The onset is acute, with fever and headache Numbness and burmng - 

one or both legs, paresis of the legs and retention of unne follow After 2 or i > 
the paraplegia becQpies more complete, and the plantar and tendon reflexes disapp 
One limb is commonly affected before the other In a few days the paralysis 
to ascend, mvolvmg the muscles of respiration, articulation and deglutitiom t 
is dyspnoea and restlessness The sufferer remains conscious, but may be delmo 
Sensory changes are of vanable mtensity A flnal bnef coma precedes the fatal i^u 
During this time the temperature swings round 103® F , and there is profuse 
Hydrophobic symptoms are excepuonal, and when present sbght The 
spinal fluid yields an mereased gtobubn content, but is otherwise normal 
duration of the illness is from 4 to 8 days . ^ 

Rabt^s in the dog — ^These animals never show the hydrophobic syndrome obsen 
m man The earhest manifestation appears to be a change m temperament, fouO”^ 
by irritation and exacerbations of viaous fury in which me animal runs amok, 

Wildly anything m its path Later, swallowing becomes difficult, the bark is alt^ • 
the jaw drops and general paralysis ensues Death mvanably follows some * to 
days after the first symptoms appear In dumb rabies the stage of cxntation is 
Diagnosis —-As a rule, httle difficulty is expenenced m cmgnosis, but 
tetanus the cerebral type of typhus fever, bulbar paralysis from any cause, and datura 
and other poisomngs encountered m Oneotal countries may need differcntiaboi^ 
Lyssophobia or bysteroid counterfeiUng of the disease generally manif ests itself wtbio 
the first 10 days, and is unaccompamed by fever or other serious features 

Prognosis — By no means ail patients bitten by rabid ammala die, but once 
clinical manifestations appear the disease invariably ends fatally Estimates vaiyms 
from 5 to 33 per cent- have been made of the death rate m untreated patients but o 
those receiving early anti rabic inoculations m Pasteur institutes, not more than I 
cent- die The mortality vanes with the site of the bite, the interposition of 
the number of tooth marks, the extent of tissue laceration and the rapidity with 
efficient local treatment has been instituted. Head, f ace and neck bites are particularly 
dangerous, as well as bites from wolves and jackab 

Treatment.— This is enurely prevenuve, and m England the muzzlmg 
and the stnet quarantme of all imported dogs has led to the eradication of rabic*- 
In endemic areas camne bites should be promptly treated, and the suspected dog 
chamed up, muzzled and kept under observauon. Should the ammal be 
the end of 10 days it is proof that the bitten person has not been infected- 
rule universally followed m Pasteur insututes is based (1) on the knowledge tWj 
the infeaed dog never survives longer than 6 days from ffic onset of its illness, anu 
(2) that the saliva of a rabid dog is never infective for more than 4 days before tfie 
onset of symptoms. In suspiaous cases, especially the head, face and neck bites* 
treatment should be commenced without delay and discontinued if the dog survnv^ 
The virus of rabies differs from that of yellow fever m not passmg though tn^ 
intact skin, and where there is a history of bemg by an animal suspected 0‘ 
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rabies prophylactic inoculation need not be advised unless fresh skin abrasions were 
present at the time. 

Local treatment . — If seen within 30 nunutes, bleeding should be encouraged by 
the applicadon of a ligature just tight enough to obstruct the venous return and the 
parts bathed with permanganate solution. Subsequently, each tooth-mark should 
be probed separately and cauterised or treated with pure phenol. For 3 daj’s the 
wound should not be sutured ; this particularly applies in the case of face bites. 

Antirabie vaccination . — Owing to the long incubation period, it is feasible to 
attempt immunising the patient either by the inoculation of attenuated, living, fixed 
virus, as in the Pasteur and Hogyes methods, or by the injection of carbolised or 
etherised vaccines in which the feed virus has been killed. The Pasteur treatment 
consists of a series of 18 injections of emulsions made from the spinal cord of rabbits 
wluch had been dried for periods of from 14 to 3 days. Semple introduced carbolised 
vaccine ; the most potent preparation consists of a S per cenL carbolised suspension 
of sheep brain infected wadi Paris virus. In mild cases the course consists of 2 ml. 
injected subcutaneously each day for 7 days ; in average cases of 5 ml. for 14 days ; 
and in severe cases, such as head, neck and face bites, in wolf bites, or in children 
bitten on the bare skin, 10 ml. are injected daily for 14 days. Itchy swellings may 
appear at the site of the inoculations about the eleventh day, but other complications 
following inoculation are fortunately rare. Paralytic accidents, however, have been 
recorded with all methods ; they indude a mild facial neuritis, dorso-lumbar myelitis 
and an ascending paralysis of Landry’s type which is fatal in about 30 per cent of 
cases. 

Treatment of the paroxysm . — ^No spedfic treatment is known. Measures directed 
to alleviate the suffering of the patient should be instituted. These Include chloro- 
form inh^tions and morphine, hyoscine, chloral and atropine in large doses. Curare 
has been employed for the relief of spasms. 


ACU TE ANTER IOR POLIOMYELITIS 

Synonyms. — Infantile Paral}’sis ; Heinc-Medin Disease. 

Defioitioa. — ^ acute infectious disease characterised, in its fully developed 
form, by locator wid«prcad muscular paralysis consequent upon the destruction, 
by the action of a spcdfic neurotropic vrirus, of anterior hom cells in the spinal cord 
or corresponding cells in the medulla. 

Etiology.— The disease occurs in both sporadic and epidemic manner and has 
its greatest inddcnce in countries in the temperate zones. The most severe epidemics 
have occurred in the countries of northern Europe and North America, but in the 
last 25 years it has appeared witli increasing frequency in Australia, New Zealand 
and South Africa, and such island communities as hlalta and hlauritius have not 
been spared. During the War of 1939-1945 a particularly ■siiulent form was pre\’alent 
in North Africa and the whole Mediterranean littoral. 

It shows a marked seasonal variation, being commonest in the hotter months of 
the yew. In northern Europe the inddence usually begins to increase towards 
epidemic proportions in July and slackens off in October or November. Sporadic 
cases , however, occur throughout the year. 

A conspicuous feature of the disease is its preference for the young, although no 
age is mununc. In the early years of this century its maxim nl inddcnce among infants 
led to its being nanicd “ infantile paralysb ” and at that time greatest number of 
cases occurred in the second and third years of life. Before the age of I year the 
infant appears to be immune. 

Over a period of 50 years there has been a steady tendency for the disease to 
attack older age groups, and at present the maTimal mddcnce is between the ages 
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of 5 and 10 This cunous changa in age distnbution, taken with 
fact that the incidence of paralyuc polioinyelitis seems to ,u^ 

decrease with the improved standards of hygmne in f contact 

suggests that whereas in primitive communiues children come j com- 

With the virus in early life and so acquire immunity, those /^ore j-nt 

munities escape this early inoculation, some of them only to fall victims 
attack in later childhood , ■, ^nJctemef 

The successful transmission of the disease from man to j others 

and Popper in 1909 and the subsequent irsearches of Ptoer and Lewis a d ^ 
as to the nature of the infecting agent proved to be landmarlm “ ' ,cn, m 

of our knowledge of virus diseases m general and of those of the nervou y 

^ It 13 now known that the causative agent of the disease i» a virus, which 
the smallest so far identified It u distributed widely in the hurnan race 
monly a harmless inhabitant of the naso-pharynx and intestinal canal ny i 
methods it can be recovered from the naso pharyngeal washings and tne ^ 
both clinical cases and many contacts, as well as from flies and rommunai sei & 
affected areas It is now recognised that only a minority of the individuals naiu 
the virus develop even mild symptoms of disease and that of these not 
a fifth develop paralysis There is thus a large pool of unaffected “ earners 
community t^t is affected and these probably play a major rflle m 
the disease This is in accordance with the known fact that 50 to 80 per cent 


countries much affected by the disease have protective antibodies ^ 
■ rvK 'Tkr<ii» rfiiitinrt tvne<» nf the vinia have nOW been JOeni 


incidence ot paralysis, type ii wnicn can oe aoapicu u/ ww r--- 

to rodents, and Type III (Leon) All three types have been responsible for para 

attacks in the human They arc serologically distinct, but it is at present 
means dear to what extent infection with one type confers protection ^ 

natural disease caused by the other types The rare occurrence of second at 
of the disease strongly confirms that cross immunity is incomplete . ^ 

A clinically recognisable attack of poliomyelitis, whether paralytic or not, 
to the development of specific antibodies in the blood which, with the rare 
mentioned above, confer lifelong immunity from a further attack Such antio 
arc not present in the sera of individuals from isolated and unaffected commuw • 
or in those of suscepuble individuals m affected communities On the other W » 
the high incidence of natural immunity among adults, especially the town dwel » 
m affected populations confirms the belief that one or more subclinical attacks oc^ 
during many such persons' lifetimes Fhc immune body is earned by the 
globulin fraction of the plasma and is at present the subject of intensive rcsearcn 
the hope of finding a satisfactory method of immunisation against the disease 
The method of spread of the infection has been a matter of controversy for ^ 
>ears It has been generally accepted that unaffected earners play a larger q 
the process than do recognisable cases of the disease Although the participau ^ 
of flics in the spread of the disease cannot be excluded, it is clear that the 
agency concerned is human contact. The mam matter of dispute has been wheni 
the mfccuon is earned by droplet spread from the naso-pharynx and upper respirat^ 
tract, or by the vanoua methods of fxcal contamination from Uie gastro i^*®*^*^ 
canal The evidence for droplet spread is strong and epidemiological studies W 
shown a close association between cases of llic disease and human movement 
circumstances m which spread by the excreta was unlikely The undoubted 
non between tonsillectomy and the development of bulbar poliomyclius also 
the naso pliarvnx as a potentul source of infection On the o^cr hand, the 
tnadence of the disease m hot weather has alwajs suggested that it was spread J 
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fecal contamination, and there is now convincing evidence that the g^tro-intestinal 
tract acts as a portal of entry for the virus and that in most epidemics it is the principal 
one. The virus can be recovered from the stools of patients for several weeks after 
an attack, as well as from those of intimate contacts and from communal sewage. 
The method of transmission is largely by human contact operating through such 
agencies as contaminated food, eating utensils and latrines. It is possible that milk 
and water may also play a part. AlSiough the virus can be recovered from flies in 
infected areas, the part they play as vectors has not yet been determined. It used to 
be said that case-to-case infection did not occur, but this statement will no longer 
bear critical examination. However, such occurrences are extremely rare in institu- 
tions where cases are treated with careful barrier nursing precautions. 

There is still considerable uncertainty as to how the vims, when it reaches a 
susceptible host in adequate dosage, breaches the defences of the body surface and 
reaches the nervous system. There is evidence that in so doing it is aided by a lower- 
ing of the victim’s general resistance, or by local trauma, such as tonsillectomy, or 
by local disturbance such as may cause the diarrhoea which often precedes attacks in 
which a gastro-intestinal origin of the infection is to be suspected. Since the work 
of Hurst and Fairbrother, later confirmed by Howe and Bodian, it is evident that 
the' vims, having penetrated the body’s defences, reaches the nervous system by 
axonal pathways. The original view that the olfactory nerves were the agents of 
transmission has been abandoned, and it is now thought that the nerve fibres of the 
gastro-intestinal canal and of the tonsils are responsible. The vims is capable of 
transmission along axoncs, but can only proliferate in the bodies of nerve cells. 
Examination of the nerv-ous s^stenu of hum^, or of experimental animals dying 
of the disease, shoe's that the virus is \videly distributed in the brain and spinal cord, 
but reaches its highest concentration in the anterior horn cells of the spinal cord, 
especi^ly of the lumbar enlargement, the motor nuclei of the brain-stem and motor 
cells of the cerebral cortex. Another subject of controversy has been whether the 
entire sequence of events observed in acute poliomyelitis can be explained in terms 
of a process confined to the nerve ceils, or whether there is an associated systemic 
infection. The high proportion of cases in which no paralysis occurs, the associated 
blood changes and the widespread occurrence of immune bodies in the blood-stream 
are points suggestive that a systemic invasion does take place, although the vims has 
only rarely been recovered from the blood in human cases and the visible pathological 
changes seen after death are confined to the nervous system. An interesting associa- 
riow has been shown to exist between inUamusculax injections snob as may be given 
for purposes of immunisation and the development of paralysis in neighbouring 
muscles during succeeding weeks. This is now believed to be due to the action of 
poliomyelitis virus detemuned by the specific local trauma of the injection. 

Patholo^. — The vims of poUomyeUtb is an obligatory intracellular parasite, and 
its action tasw place entirely within the nerve cell. The changes seen in the nervous 
system vary with the virulence of the infection. The vims has a special affinity for 
the anterior hom cells of the^splmd cord and in severe infections these cells in portions 
of t he cord undergo acute necrosis. If the experimentally infected animal be destroyed 
at this initial stage no lesions other than these cell changes are found, and the rapidly 
ensuing cellular exudation and meningeal infiltration seen in fatal human cases are 
not present. But tlie necrosis of nerve cells in the surviving patient is naturally soon 
followed by phagocytic processes, and amceboid (microglid) cells and polymorpho- 
nuclear leucocytes rapidly invade the affected areas and clear away the dead nerve 
cells. It is essential to bear in mind, however, tliat these processes are secondary 
and not, as used to be thought, the primary and essential lesion of poliomyelitis. In 
less severe infections, less acute forms of nerve cells changes are seen, and with these 
the cellular exudation is almost wholly of amceboid microglia cells. These phagocyric 
cells fill the perivascular spaces in the affected parts or the cord. Together with 
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leucocytes, these cells finally overflow mto the “''b™sP.na‘ fluid 
appear here even before the development of paralysis, and it was 
of meningeal infiltration that led to the view formerly held that a P^njtter 

the involvement of the nervous system In the affected regions of 
of the ventral horns, some cells always remain unaffected by the virus bom jg 
of encephahus is a constant feature, although it is not usually clinically m ,q,(J 
Lesions in the viscera have been described namely, hyperplasia of ^ P 
tissue and splenic enlargement — but these are not constant, and tneir p 
the final stage of the malady is of uncertain significance , jjj 

Cerebrospinal fluid— Hht fluid la clear, colourless or faintly “ o 

normal or only slightly increased pressure, and the titre of the 

normal The protem content is slightly increased at first and ten^ to nse 
first 3 weeks after the onset of the disease The cell content of ^e fluid is v 
In the maionty of cases there is a pleocytosis of 20 to 100 cells per c 
may be more The count is usually a mixed one, with lymphocytes a 

the polymorphs m a proportion of two or three to one In some cases, ^ ^ 

high proportion of polymorphs may be found at the onset usuallv giving P ^ 
predominantly lymphocyuc increase in subsequent punctures The 
normal in indubitable cases The nature and number of the cells seem not 
any prognostic indications Urtowclear 

Bhod—ln the early stages of the malady, there is usually a P°*y™°^°^-heo 
leucocytosis, which may reach as high as 30,000 This leucocytosis disappears 
the fever abates . . yjjus 

Symptoms —-It is now generally believed that infection with *”<rggted 

is a much commoner event than was formerly supposed and that of those so a ^ ^ 
only a relatively small proporuon develop symptoms of a kind sufficiently 
permit of a clinical diagnosis Of these latter probably not more than a JU ^ 
desuned to develop oaralysia This has led to the recogmtion of three ^ ^ 
poliom>ehus, viz (a) formes frustes ‘abortive” cases or “the minor ®“rr>jii 5 
(6) pre paralytic and non paralytic pohomyehtis, (c) paralytic pohomyehm ^ 
dinical subdivision is jusufiable and useful on practii^ grounds, but it sno ^ 
understood that there is no corresponding pathological subdivision and that tne 
degrees shade off impercepubly mto one another jjji 

(a) ‘ Formes frustes ” or the ‘ minor illness ” — Such cases occur 
are particularly plentiful m umes of epidemics They can rarely be diagnosed 
certainty although their nature may be suspected m the presence of an 
retrospccUicly, when other cases have occurred in the same family or isolated . 
munity The symptoms consist of malaise, headache, mild fever, aching m tne 


and limbs and sometimes a sore throat, or mild gastro-mtestir^ upset and ^ 

of the exanthemata and such ' 


common to influenza, the pre eruptive stages ot the exanthemata anu ^ 

diseases as infective hcpautis, or glandular fever The disturbance subsides m 
43 hours w ithoul residue symptoms and the spmal fluid if pvatnincd, is usually 


(6) Non paralytic and pre paralytic — The symptoms are 

the same as mjhe ” nunor illness,” but rather morejntense and 


onset is often abrupt and focr pracucally mvanable The temperature is 
103® or 104® F and this pyrexia commonly lasts for 2 to 4 days and then 
subsides, sometimes finally and someumes to rise agam a few dajs later and nc 


die paraljsis makes its appearance Pams m the back and limbs are more - 
and flexion of the spine is painful VomiUng and anorexia are common and m 


cases there is slicht ‘diarrhcca. After a day or *80 general headache becomes 


fled and ocapiial in position and is associated with the classical symptoms of . j 

irnuuon, namely imtabiliiy, neck suffness and photophobia. The muscles ot 
back and limbs arc often lender and may show tremor and depression or lo** 
their reflexes. Fhcrc may be retention of unne 
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Such a clinical picture in an adolescent, or young adult, in the summer or early 
autumn is extremely suggestive of poliomyelitis, but to those who^ hav'e had extensive 
experience o£ epidemics the picture seen in young children is highly characteristic 
Draper has given a vivid account of this stage from which the following account is 
taken. The child is commonly flushed and miserable, and may be drowsy, but it 
presents a typlcd appearance of mingled apprehension and restlessness, and may be 
very irritable. In severe infections the child breathes rapidly, appears preoccupied 
and in a state of tenseness. An ataxic tremor and involuntary muscular jerkings may 
be present. Extreme fearfulness, and confused and alarming dreams are common. 
The child is hypersensitive to even the lightest touch and resents being moved. 
Vomiting, probably of central origin, may 5so be present. Headache, pam in the 
neck and back, stiffness of the spine and pain in the back on active or passive flexion, 
diminution of tendon jerks, and some diffuse weakness all appear in sequence. 

During this stage of the illness it is tmposrible to predict witli certainty whether 
the symptoms will gradually subside, or whether paralysis will suddenly declare itself 
and if the nature of the disease has been recognised an agonising period of waiting is 
inevitable and may be prolonged for 2 or 3 days. 

Generally speaking, severe fever and meningeal signs and depression of tendon 
reflexes are of grave significance, but mild premonitory signs may be followed by 
severe local or general muscular paralysis. It should be remembered that probably 
not more than one-fifth of the cases diagnosed, and in many cases, confirmed by 
C.S.F. changes subsequently develop paralysis. 

(e) Paralytic poliomyelitis . — In these cases usually at the height of the constitu* 
tiooM and meningeal disturbance muscular paralysis declares itself. It may be con- 
fined to the musdes innervated by the spind cord — the spinal form—or affect those 
iimervated by the bulbar nuclei either exclusively or in addition to spinal paralysis — 
the so-called “ bulbar poliomyelitis or polio-encephalitis. 

1. Spinal Form. — ^The onset of paralysis occurs usually between the second and 
the ^th days of the constitutional disturbance, but may be delayed as long as the 
tenth day it the fever ^persists. From the moment of its first appearance it usually 
reaches its height withm 24 hours, but in rare cases it may continue to become more 
severe for several days, or recrudesce after becoming stationary. 

In distribution and severity the paralysis varies over the widest possible extent. 
At one end of the scale are those cases in which, irithin a few hours, all four limbs 
are completely paralysed and the patient is engaged in a Ufe-and-death struggle wth 
respiratory faUure. At the other, are cases so that the paralysis is not recognised 
till the patient starts to get up. Generally speaking the legs and lower trunk muscles 
suffer, more frequently and severely than the upper parts of the body, especially when 
diarrhcca has been a feature of the invasive period. 

^Vherever it occurs, the paralysis is of the flaccid, lower motor neurone type wth 
loss of muscle tone, loss of voluntary power varying from weakness to complete 
paralysis and diminution or loss of the corresponding tendon reflexes. This is rapidly 
followed by wasting, which in severe cases is rapid and intense in degree. Until it 
has been seen, the rate at which the muscles dissolve under one’s eyes hardly 
be believed. Such muscles are frequently tender and sometimes show spasm, so 
that the development of contractures occurs both easily and rapidly. The paralysis 
is generally much more widespread and severe at its commencement than it is destined 
to be permanently. At first ^ four limbs may be completely helpless and later there 
may be complete recovery in all but one limb. The widely spread temporary paralysis 
is due to a recoverable affection of nerve cells, whereas the permanent paralysis is the 
result of actual destruction of nerve cells by the necrotic lesion. Usually the muscles 
first affected arc the ones that show the greatest permanent damage. 

In the rare “ ascending ” type the paralysis may gradually ascend from the legs 
and lower trunk to the upper limbs, and progressive deterioration of the respiratory 
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muscles during the first day or ttvo after the oi^et of paralws « 
and 13 probably due to progressive exhausuon of the nerve alls of me upper 
Zi cervical region, the'ms&ves a little damaged by the f “ tS 

muscles to carry their share of the respiratory burden. In ”“5° “g the 
cord 13 involved respiratory embarrassment makes its “'^me mthia a 

absence of artifiaal respiration in some form it may lead to a fatal out 
few hours of the onset of paralysis. to show 

In cases which survive, the narrowing down of the mitial paral>sis b g 
Itself after the end of the first week, and any muscle wdiich will 
will have done so before the end of the third month. The paralysed ^ 
atrophy, which is more rapid and complete in those cases in flaccid froo 

subsequent recovery ; they give the rcacuon of degeneration 1 hey ar 
the first, and m the course of time tend to develop a variable . y muscle 

and yet it is cammon to see a limb which remains permanently tlail-liiie. / 
which shows a response to faradism 3 weeks after the onset wiU us ^ g of 
completely. When a limb is paralysed, there is usually a considcram 
vasomotor paraljsis, and there may be subsequent retardation of growtn. -pofi, 

able deformities of the body and limbs may arise as the result of the loss n ^ 

which results from the paralysis, from the action of unopposed muscles the 

contractures Such deformity may involve actual dislocation of joints, 
shoulder joint, when the deltoid is paralysed and the pectorals escape. matter, 

The local lesion of the spinal cord is by no means confined to the g‘®y ^ 
and may occasionally mt-oUe the conuguous white matter of the lateral coi 
ciently to give nse to signs of lesion of the pyramidal tract, and in rare cases ^ ^ 

of other neighbouring tracts, such as the spmO'thalamic tract, with a ^ pf 

Brown-Siquard's syndrome of pyramidal deficiency upon the same 
pain and temperature sense on the opposite side below the lesion This is _ Jie 
“ mjeltuc” torm. Paraljsis of the ccmcal sympatheuc is occasionally \ 
lower part of the ccmcal enlargement is involvca, with the usual signs of a snw F 
and low-ljing lid on the alTcacd side It is, however, generally a transient c 
Disturbances of sensibility of an objective kind arc rare, and arc 
transient, and amount to blunting of pam and tcropcraiurc sensibility, ftn^ biecu'e 
ment of the spino-thalamic tracts which are conUguous to the ventral horns, fiu y ^ j 
disturbances arc common, and consist of severe local pains in the limbs, M 
nc^. Tenderness of the muscles, and pam on moving the joints are 

E romincnt, and may persist for many weeks The dominance of the /"-jg cf 

y persistent pains in the penphery constitutes the 6o>called *' ncunuc 
pohomjclitis 
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heralded by mental confusion and drowsmess, acceleration and irregularity of the 
pulse, irregularity of the respiratory effort and flushing and congestion of the skin 
and conjunctive. These symptoms may be confused with those of anoxia. Excessive 
bronchial secretion occurs and adds to the danger of this grave complication. Paralysis 
of the pharynx may be unilateral or bilateral, and leads to dj^phagia and to the accumu- 
lation of secretions in the pharyngeal recesses. Laryngeal paralysis may be partial 
or complete and may lead to dangerous adductor spasm. Paralysis of the tongue 
may occur. The p^ate is commonly involved, giving rise to a nasal speech and 
regurgitation of fluids down the nose. Unilateral or bilateral facial palsy is common, 
but similar paralysis of the muscles of masdcadon is much more rare, but occasionally 
the patient may be unable to keep the jaw shut. Ocular paralyses are very rare and 
patients showing them are usually moribund. Occasion^ly, however, spontaneous 
nystagmus occurring in short bursts and at a rapid rhythm may be seen and is not of 
particularly sinister significance. 

The occurrence of bulbar symptoms b always an event of grave prognostic signifi- 
cance, but if the patient survi%'es the cranial nerve paralyses make a remarkably 
complete recovery. 

Diagnosis. — When once paralysis is present the diagnosis of poliomyelitis seldom 
presents much difficulty. In children a localised paralysis has to be distinguished 
from such causes of “ pseudo-paralysis *' as acute rheumatism, osteomyelitis, syphilitic 
epiphysitis and scurvy with subperiosteal hxmorrhage. In all these there may be 
associated fever and general disturbance with pain and reluctance to move the limb. 

In cases of generalised paralysis the group of diseases most likely to be confused 
mth poliomyelitis are the peripheral neuritides, particularly acute infective poly- 
neuritis and acute porphyria. In both of these the paralysis is symmetrical and at 
first peripheral in distribution and, although slight, some sensory disturbances are 
usually present. The finding of a C.S.F. with a nigh protein content, but no excess 
of cells, is a point in favour of polyneuritis. Cases of poliomyelitis affecting both 
legs and the lower part of the trunk may easily be confused %vith acute compression 
of the spinal cord in the dorsal region with a flaccid paraplegia, espedally when this 
is caused by an infective lesion of the spine such as osteomyelitis. Careful attention 
to the history and the finding of sensory loss \vith a clear upper level will usually 
suffice to avoid this mistake. 

Isolated bulbar poliomyelitis may be confiised with focal lesions of the medulla 
such as syringobulbia, or vascular lesions and a very s imil ar picture may be seen in 
botulism. 

It is particularly in abortive cases and in the pre-paralytic stage that difficulty 
in diagnosis arises. Indeed it is often impossible to diagnose poliomyelitis with 
certainty, though it may be suspected in the presence of an epidemic or on acojunt 
of the time of year. 

In cases showing merely fever, malaise and some generalised muscular pains the 
diffcrentiai diagnosis is from influenza, tonsillitis and the exonthems. These are rare 
in summer and early autumn. More difficult to distinguish are the premonitory 
phases of certain other vims diseases, namely infective hepatitis, glandular fever and 
virus pneumonia. 

When signs of meningeal irritation are prominent the diagnosis is from the various 
forms of meningitis, though it should be ^me in mind that all the conditions men- 
tioned above may be associated with ** meningism ”. 

The pyogenic meningiudes usually present a picture so definite that serious diffi- 
culty docs not arise, but meningococcal meningitis may start insidiously and tuber- 
culous meningitis relatively acutely. The distinction from these conditions can usually 
be made wth certainty on the cerebrospinal fluid, but this may take a day or two. 

Greater difficulty occurs with benign lymphocytic meningitis and w itli the meningo- 
cnccphahtis of mumps which may precede the parotitis as in both cases a pleocystosis 
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sinular to that of pohomyehtis 


occurs vrith no 


fall m glucose, or chlondes and Iitile 


acuied 


which represent the vast majority of total, recovery is ^ecb 

will often notice cencral lassitude and even a marked loss of weight 1 
or months after the illness recovers with » 

Purely local paralysis presents no threat to life and the pa cnmoletc pa« 
varying degree oflocal disability. It is not uncommon to see 
lysis of aU muscles below one knee or of one shoulder girdle ^nd spi^ 
may later develop from mvolvement of portions of the spinal mus iikelibood 

Cases of gcncrahsed paralysis are always m grave ^ger pnoap^l 

of mvolvement of the respiratory musculature and this complicauon is V 
cause of death However, if the emergency is surmounted, r«narlcaDie 
respiratory function occurs In part this is due to the developme ^{^3 but 
effiaency m the remaining respiratory muscles, including the u often 

partly to the fact that the initial loss of power m diaphragm ^d mtercos 
due to exhausuon rather than to irreparable anterior horn cell damage 

In cases surviving the first impact of the disease improvement 10 ““7' tbc 
ness begins after a week or so and recovery of function of muscle begiM , 
same ume It usually begins first in the muscles last affected, and m ca^ 
to inakc a good recoveiy it continues at a rapid rate for 2 to 3 months 
tendon reflexes or the faradic response often precede the return of volun^^^^ 
Muscles which show no sign of recovery and have the reacUons of ^ monil* 
the end of this time are unlikely to make any useful recovery ^ jbj 

recovery conuaucs at a gradually slower rate for another 6 months, but mo» 
improvement dunng this period results from the development and aoap „ 
funcuon in already active muscles rather than from further recovery of nerv 
In all but veiy mild generalised cases some degree of permanent was 
weakness of muscles will remain which may necessitate the use of various app 
to improve function and mobibty and vanous orthopxdic procedurts to 
end In severe cases the pauent ma> be left permanently confined to a sp^ ^ 
or wholly dependant for life upon some form of respirator and he is faceo v 
the problems of p»)choloRical readjustment that this implies 

In >oune children and, to a less extent in adolescents, the loss of mu^c nwj 
to senous defects of growth in the limbs and to deformities both of the Um 
ihc trunk. riy'DO^ 

The occurrence of bulbar symptoms increases greatly the gravity of the 
but if the pauent survives the cranial nerve palsies usually undergo complete ^ 
Second attacks of pohomjclius occur, but arc exceedingly rare 
result from a susceptible individual encountering at different times strains of tn 
which Jo not confer cross immunity of 

Treatment. — The first problem that faces a phjsiaan called to sec 
pohonijclms u disposal Should the paUent be left at home or moved ^ 
and, if die latter, to wlut hospital ? In abortive and pre paraljtic cases 
IS a difficult one. If, on balance, the diagnosis seems likely to 
parucularly if the existing sj-roploms are severe, the dccuion should be for i> 

transfer, as a respiratory emergency may ame suddenly at any time If ?^je. 

mild, or the fev cr already subsiding, it may be justifiable to Icav c the pauent at 
In dial case absolute bed rest sh^d be enjoined for there is saUsfaCtory 
Out die taking of vigorous phjsical cxcrase in the prc-paraljuc sugc may 



ACUTE ANTERIOR POLIOMYELITIS 


1431' 


greatly increase the likelihood of paralysis occurring but may also determine its 
distribution. The child should remain in bed for 2 weeks after all fever and symptoms • 
have subsided, and get about gradually during the third week. Contact with other 
children should be avoided for 3 weeks after the temperature becomes normal, and 
for the same time the excreta should be immersed in lysol for 12 hours before disposal. 
No restrictions need be placed on diet, though at first the appetite is usually poof. 

If it is judged that the diagnosis is probable or beyond doubt — and this will 
include ail paralytic cases in the acute stage — the case should be transferred to hospital 
and is notmable. The choice of hospitals may, in this country at least, present a 
difficult problem. From the public health point of view admission to a fever hospital 
where facilities exist for complete isolation is the disposal of choice and is the accepted 
policy of the Public Health authorities. From the patient’s point of view, this may 
also be satisfactory in large cities where sufficient cases occur to make it a practical 
proposition to assemble together the trained nursing staff, the experienced medical 
officers and- consultants and the wide range ’of instrumental equipment needed to 
deal with the many emergencies that may arise during the course of a case of polio- 
myelitis. But in smaller centres and in the country fever hospitals are not so pro- 
vided and are often unsulted to cope Avith acute cases of this disease. The alternative 
to a fever hospital is a well-equipped general hospital. Here cases can be nursed 
either in isolation cubicles or with barrier precautions, the standard of nursing is 
usually high and the full range of consultant and specialist assistance, both for the 
acute and convalescent stages, is available. Under su(ffi circumstances transmission 
of the disease to nurses, medical officers or other patients is exccedmgly rare and, 
in the view of most of those in a position to judge, a general hospital is to be preferred 
to all but the best fever hospitals for such cases. 

The ideal solution of the problem is the setting up of regional poliomyelitis centres 
where a specially trained staff both medical and nursing is immediately available 
and all instruments and equipment are kept permanently ready for use. 

Whatever the hospital in which the case of poliomyelitis is treated it constitutes 
a potential emergency of the most dramatic Idnd. Treatment falls into three natural 
phases : 

(al The acute illness lasting from the onset for 2 or at most 3 weeks. ’ 

ifii The stage of neuronic recovery lasting for 6 months or so from the onset. 

(c) The stage of adaptation and rehabilitation lasting up to 3 years from the 
time of the acute illness. 

(a) The acute illness . — Here the primary object of treatment is to ensure the 
patient’s survival. He should be nursed on a wft mattress or air bed upon a stiff 
wire bed or fracture boards. All excreta, linen and feeding utensils should be sterilised 
and kept separate from those of the other patients and all attendants should wear 
masks and gowms. The diet should be light but as nutritious as the patient will 
tolerate. 

• All muscles showing weakness or paralysis should be put as far as possible in the 
position of physiologic^ rest. The feet and toes should be supported at right angles 
to die legs by pillows and a vertical board. The knees should be maintained at 10® 
flexion by a slender bolster underneath them. If the deltoids are affected the shoulders 
should be kept abducted by pillows to as near as the patient will tolerate to 90®. 
The hand should be dorsiflexed ?t the wrist to 30* witJi the fingers and tliumbs 
gently flexed round a small woollen cushion. Pain and spasm in muscles may be 
relieved by hot packs and tlie discomfort may necessitate the use of aspirin or other 
analgesic and even of morphine, provided that this is not contraindicated on otlier 
grounds. From the beginning all joints should be put through their full range of 
passive movement twice a day and the complete immobility formerly insisted upon 
IS now regarded as harmful and responsible for much of tlic painful limitation of 
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movemenu at joints and 

of the convalescent phase Retention ot unne is nest ir j cvstiUS develops it 

''“K'.iimpUcations of poliomyditB tvhich threaten life are respiratory failure and 

2 or 3 days of paralysis it does not do so without the intercostal 

examination of the chest iriay reveal the progressive ^ * ^nt to 

muscles on one or both sides and may be ?all to 20 before 

aloud without drawing breath. An imtial count j ° ™J)iould be taien at 

the patient is conscious of dyspnoea at rest. Spirometer reading measure- 

regular mtervals and starting at 3000 to 4000 rnl. may fall o . ^ expen- 

ments to 1200 ml or so before cyanosis is visible or subjective d 

'"It ‘is often the involvement of the diaphragm 

and necessitates the use of some sort of aruficial respirator. If the emerg „ 

Sddenly. as it often does within 12 hours of the onset of P?';"‘)'*'=’ eVal dajs 
use the respirator presents no difficulty. If it develops gradudly ov 
from progressive exhaustion of the remammg respiratory "^jKtnfjUiS 

has to be made There is a natural reluctance to submit a smk P®°" “ ^bered that 
expcnence of dependence for life upon a TOchine, but it should be remetn 
this expcnence is much less of an ordcid if it occurs before it is obligamnr. ^ , 

more, Uiroughout the period of gradual respiratory failure the lungs are u s j 
a process oflobular collapse and if atelectasis occurs it^es mme dajs to . 
the collapsed areas c\ctx with a<lc<quate respiration Generally spcaJung. 

It 13 prctcrablc to resort to a respirator too early rather than too late ano ^ ^ 
falling respiratory exchange as indicated by a vital capacity of less man 
m an adult la an indicauon for the use of a respirator accumuls' 

Ihc effects of respiratory embarrassment are often aggravated by inc •* n 
uon of bronchial secretions, frequently excessive in amount, which ,, ® ^ tjjidreo. 
unable to cough up. 1 lus compheauon can often be forestalled, especially m 
by postural drainage The patient is laid face downwards on a thoracic ^ary 
hwd and cnest sloping downwards at 30'* to 45®. In other cases it may be 
inmally to suck out Uie sccrcuons through a bronchoscope. 

A number of artificial respirators arc asailablc for choice. That of 
application is the Drinker respirator and its tanous modifications m which ^ 
patient except for his head u enclosed in an airtight tank. The air in this is r 
ally sucked out by bellows operated by an electro- motor m such a way that the 
pressure so created draws air into the patient’s thorax A sorbo rubber 
an airtight fit round the neck and pormolcs arc provided for nursing and 
'Ihe wlioic floor of tlic tank carrying the patient can be drawn out for more pro 
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pressure. Various cuirass respirators which may be useful for transport act by suction, 
but enclose the thorax only. The Bragg-Paul respirator consists of a distensible 
jacket which encloses the chest and rhythmically expresses the air from the chest, 
relying, as does manual artificial respiration, upon the elasticity of the chest w’all to 
re-expand the lungs. 

Recently positive pressure macliines operating with a face mask such as is used 
in closed-circuit anassthesia have been introduced and are jiarticularly useful in com- 
bination with tire Drinker respirator for enabling the patient to remain out of the 
tank long enough for nursing care and physiotherapy. Whatever type of respirator 
is used ^e personalities and training of the attendants are of paramount importance 
and every effort should be made to avoid frequent changes in personnel. 

Bulbar poliomyelitis . — ^When this occurs in tlie absence of respiratory involvement 
or of widespread mesencephalitis it is a relatively benign condition. Dysphagia may 
necessitate feeding by nasal catheter and the accumulation of secretions in the naso- 
pharynx and upper respiratory passages may necessitate postural drainage or repeated 
suction. The occurrence of adductor spasm of the vocal cords may require tracheo- 
tomy. Recovery is the rule. Bulbar poliomyelitis with mesencephalitis and signs of 
more generalised polioencephalitis is usumly a terminal event in a monbimd 
patient. 

It is when it occurs — as it usually does — as a complication on the second or third 
day of a case of spinal poliomyelitis of the cervical and thoracic cord with respiratory 
involvement that bulbar poliomyelitis presents a therapeutic problem of the greatest 
difficulty. It is assoclatea with excessive bronchial secretion and often with laryngeal 
obstruction which with a patient already in a respirator has usually led to rapid death. 
In a recent epidemic in Denmark where such cases were common, the mortality tos 
nearly 90 per cent, until the drastic measure of immediate tracheotomy and positive 
insumatiou followed by regular suction adopted. This procedure reduced the 
mortality to approximately 25 per cent, but the method makes the greatest possible 
demands upon medical and nursing attendance and is clearly only possible in specially 
developed centres. With tlie modem methods outlined above it is not uncommon 
for a patient to survive the immediate emergency only to become permanently de- 
pendant Upon artificial respiration — a dilemma of a most poignant kind for all con- 
cerned. 

{b) The stage of neuronic recovery . — During this period, which lasts for 3 to 6 
months in severe cases, the objects of treatment are to promote the maximal recovery 
of nerve cells, and therefore of muscles, to restore function and to prevent contractures 
and deformities. The patient is best treated in a specialised convalescent unit such 
as is often associated with orthopedic centres. Massage and passive movement of 
limbs should gradually give way to active movements carried out at first with slings 
or in warm baths and later against progressively increasing resistance. Weight bearing 
should be assisted by such devices as bannbters, crutches and calipers. Such devices 
as stationary bicycles and boats and the intelligent use of ball games play an important 
part and progress is more rapid in chee^l and well-run units where group 
methods arc possible and the elements of competition and emulation can be made 
use of. 

Care must be taken to prevent the development of deformities and where the trunk 
muscles are involved the patient should spend several hours a day lying prone on a 
flat bed to correct the tendency to develop a lower thoracic and lumbar kj^bosis. 
Breathing cxcrdscs should be given. 

After 6 months it is unlikely that more neurones will recover their function and 
improvement becomes much slower. It continues, however, for many months or 
even years by virtue of the increased adaptation of the patient to Iiis disability and 
by the hypertrophy and taking over of new function by existing muscles. 

(c) I'he stage o f adaptation and relutbilitation.—'Tlua is really a continuation of the 
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Id It function gradually -"Ptova and PaU^ 


the Dauent has to be trained for a new occupatuin dapenamg upw. u 


2yi 
imp 

Specie Tre^ent.— The virus of poliomyelitis is ^edto^ 

the ^sung antibiotics or other ^own drugs As human serum, 

mise the extent or seventy of the paralysis by injecting conv attempt ^ 

tat w^Lufaucoiss Inipite of claims to the m. 

affect the acute illness by annsera have proved j ,t has been shoiro 

what occurs m other vims diseases “f*' “'^““’XSvehaomenrof the disease 
that in experimental pohomyehtis in order *“ P'X .Smimrsemm must be mject'd 
after the injection of vims into the nervous system the immune semm m 
within 12 hours of the injection of the virus „u„„,,,on that tonsillcctopy 

PEOPHYUOtls-In view of the generally accepted obsemaDon » 
may precipiute bulbar poliomyelitis this operation should not be mm , 

epidemcs of the disease Similarly injections of immune X ,n mSn?Via “ 
ifiphthcna should be avoided Much progr^ has been made in recmi 
field of immunisation against pohomyehtis Passive nrScntion of the 

or gamma globulm can play at bMt, only a limited P"'' >" offelF b=f ' 

disease Artivc immunisation with killed vims on the other Mnd i 
hopes of protection and has been used extensively in the United Sura j 
coSntnes The Salk tonkin maimvated Mtnh"*^ 

back m 1955 when over 200 cases of pohomyehtis m the United States wer 
to Its use but stneter safety standards for its manufacture and ^tmg nave ^ 

imposed and millions of children have been inoculaud without ^ 

immunisation has also been achieved by giving suspension of live auenu 
by mouth to human volunteers Virulent strains can be 
frequent passage through mice or cotton rat brain while retaining tneir 
quality The results however, although encouragmg are still fw*;a««^« glitis 

Precautions in Sctiools — A common problem arises when a case ot y jjjonties 
occurs m a boarding school and medical advice is sought by the school 
or the children s parents It should be borne m mmd that at present me i ^ 
ledge IS insufficient to give an entirely satisfactory ruling m the nutter ' 
know exactly how long an mdividual continues to pass vims m his excreta 
lets nor do we know fully how the infection u spread or how the virulen ^ 
virus and the susceptibility of mdividuals may be measured Furthermor 
the fear of the disease in the public mind that parents cannot be expected 
entirely rationally with regard to it. chool a* * 

If more than one case occurs m a school the best course is to put the 

whole in isolation All intercourse with other schools should be canceUw ^gjided 
should be confined within bounds vigorous games andswimrmng should bes 

and any child developing mild symptoms should at once be confined 
sanatorium Ideally the school should not be dispcrcd as it u likely 
of the pupils have lircady come m contact with the source of infection and 
selves be a source of danger to others The arbitrary period of 3 weeks ^ _ fc* 
accepted for isolation. Unfortunately, the majority of parents will uuist ,P^ to 
mov mg their children and this cannot be prevented Parents should be -jiould 
notify their own practitioner immediately on the child s return home and — njs, 

be kept away from other children and from such places as swimimng p<wls 

etc. mr 3 weeks Again strict bed rest should be enforced if any mild fcbnlc 

ance should show itself 
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VASCULAR DISORDERS OF THE NERVOUS 
SYSTEM 

ARTERIAL THROMBOSIS AND HSIMORRHAGE 

Cerebral thrombosis and cerebral hemorrhage seem hitherto to have been de- 
scribed in textbooks of medicine as quite separate conditions, almost antagonistic 
and mutually incompatible, between which it was possible and even higUy essential 
to make a differential diagnosis for the pur^se of applying very dissimilar lines of 
treatment in the respective conditions, each line of treatment being the worst possible 
for the other condition. It cannot, however, be too forcibly pointed out tliat primary 
arterial thrombosis and primary arterial hiemorrhage depend in every case upon 
degeneration of the arterial wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or haemorrhage indifferently. It is a usual 
experience to find in patients who have had several strokes that thrombosis was the 
cause of the earlier, and hzemorrhage of the final apoplexy. Even in that condition, 
which has always been held to be the most important antecedent of cerebral hiemor- 
rhage — renal disease wth high arterial tension — thrombosis and not hscmorrhage is 
the cause of apople^ in many cases. On account, therefore, of the identity of the 
underlying pathological condition in every case, and the clinical association of tlirom- 
bosis and hamorrhage of the cerebral arteries, and the diffictilty of distinguishing 
them clinically, ^e two conditions are here described together. 

Etiology and Pathology. — ^The arterial degeneration which may result in cere- 
bral thrombosis and htemorrhage b due to the follo%ving causes : (1) Arteriosclerosis, 
which is the common cause both of thrombosis and of hsmorrhage in the second 
half of adult life, and which is by far the most frequent cause of haunoirhage. It 
must be especially borne m mind that cerebral atheroma may be local in the cerebral 
vessels, and unassociated with general atheroma of the systemic vessels. (2) Syphilis, 
whicli was formerly the commonest cause of thrombosis in the first half of adult 
life, and which is less frequently the cause of hemorrhage. It may affect both the 
large and tlie small arteries, even to the smallest. All the coats of the artery arc 
affected, and in the finest vessels there is conspicuous lymphocyte accumulation or 
“ cuffing ” round the vessel. (3) Periarteritis nodosa, Buerger’s disease and otlier 
Jess mmronn yarictics cS artejiaJ disease. (4) AhnnrojaJ ecujdiJjnns of thff b}i>!>d 
especially when associated wth heart failure, as in septicaemic conditions. Hemor- 
rhage into die brain may also complicate polycythemia and acute leukemia. (5) In 
associadon with new-groivths of the brain, both thrombosis and hemorrhage are 
common events, especially when die neoplasm is soft and rapidly growing. The 
vascular lesion may occur quite early in the course of the new-growth, and apoplexy 
may be the first sign of its presence. (6) Inflammato^ conditions of any nature may 
cause thrombosis and hemorrhage. The vascular lesions are usually small, but they 
may be extensive, and may cause death. (7) Traumatic lesions, such as the passage 
of .T bullet tiirough the brain, or a blow upon the head, or concussion from high ex- 
plosives, may cause extensive tiirombosis or hemorrhage. (8) Cerebral hemorrhage 
results often enough from the direct rupture of a true aneuiysm or angioma, or of 
one of those irregular local tliinnings of the vessel wall which is called a “ false 
aneurysm ”, and may take place from an artery the wall of which is softened by 
disease, though there be neither thinning nor bulging of the vessel wall. 

Syphilitic cerebral thrombosis is not usually a pure pathological process, for the 
\'ascular disease is often accompanied by acute syphilitic encephalitis, with much 
lymphocyte extravasation in the weintty of the diseased vessels, and acute local cedema, 
\\hich increase the ischamiia an hen thrombosis occurs. The symptoms of loss of 
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«rebral funcuon .re not all due to *= ^ fypMtUc'awS 

able acute inflammatory condition, and it is for this reason tna yp 
often shoivs much more rccotery than do o*er van^ies. . we, but it n 

Thrombosis is a more common raose of apoplexy Jf from a 

much more frequcnUy sumved, while h^orrhage ^’necropsy room 

1 a few days of its onset. It foUows, therefore, that in the hot P J 


few hours to a 


of a generaTho^ltanlmmorrhage IS seen much more often ’almost 

in infirmaries, where the survived cases of apoplexy collect, thrombosis is 


invariably the’lesion found to be responsible for the “Pop'®? 


Thrombosis tends to occur whe/an habituaUy high tlood 
lowered and the circulation less active, and is 

occurs dunng sleep and conditions of quiet, and after “haustion exposum 
severe puigaUon and in debihuted sutes generally. It is P'^^i" h .^ptoins 
the circilauon in the area affected, and this may be productive <=/ SSpvmg 

Or there may be slight local thromboses precedmg the mam onset, 

nse to prodromal symptoms Thrombosis may thus have an ‘” 5 ^ . towards 

especially when clotting occurs m disul branches of an artery and «te 
the mam vessel; but, on the other hand, it may have an absolutely su 
when the clolung occurs primarily in a large artery The immediate yjQQit), 

thrombosis is a condition of infarction with oedema, extending widely m v ^ 
and It IS this adema which causes the loss of consciousness so comnrniuy . ^ 
hours after the apoplexy has occurred The cedema tends to p^9 * ^cd by 

and the area bereft of circulation by the thrombosis tends to become xw* 
collateral circulaUon from surrounding regions, and any recovery of iuow 
the affected region must be by collateral arculaUon from elsewhere, in w 
ho\s ever— perhaps the maionty of those which are chmcally asenbed to 
thrombosis— actual thrombosis docs not occur, but cerebral tissue to _ 

circulation has been inadequate for a long time eventually undergoes sott^mb j ,{ 
abruptly There is little essential difference between the two grouM ot ^ 

IS customary to apply the term cerebral thrombosis to all The ^ftcning) 

early stage is bright red m colour, and soon becomes soft and shrunken -jjtly 

Later, the blood pigments degenerate with the production of bilirubin and of 

absorbed, produang a jcllow-colourcd lesion (jcUow softening) o'sOC 

tlic softened tissue becomes necrotic and is absorbed, leaving one or 
cavities These cavities arc never so sharply defined as those resulting severe 

because of the more complete necrosis occurring with the later lesion StiU, -,^^55 
arterial thrombosis occurnne at an early age may result in a porencephaly j^jor- 
found m cases of apoplexy after years have ebpsed, arc too often attributed to ^ 
rhage , in reality they arc nearly all due to thrombosis The ccrebrospi^ noolcjy 
thrombosis is never /ound to contain blood, but some little time after me 
It 1$ often coloured yellow or ycllowish^brown from escape of changed 
meats, when the lesion has reached the surface of the convexity or the surface 
vcntnclc, and pleocytosis may be found after a recent softemng be 

Ilamiorrhage, which is usually desenbed as an apoplexy ot sudden onset, ^ 
so when the escape is from a large vesseL When the bleeding commcnc^ 
smaller vessel, the symptoms axe not sudden in their onset, but gather 
a Ivxmorrlugc is much like an av alanche Commencing from a small vessel the 
rhage tears a small cavity, and m so doing opens up fresh bleeding points, 
increasing dcslruclton more and more blc^mg occurs from every piece of torn 
until the harmorrliaj^c reaches sucli a size as to burst, commonly into the j 

and much more rarely on to the surface Indeed, it is difficult to conceive ^ 
lixmofrlugc into sucli a soft and v*ascular tissue as is the brain should 
As a nuucf of fact, it rarely docs so, but causes death in the first attack of hxmo*’ 
apoplexy, willun from a few hours to a few days after the onset, from widesp 
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tearing up of the nerv’ous tissue and bursting into the ventricle. One of the most 
important clinical distinctions bet^veen apople^ due to thrombosis and ’ apoplexy 
due to hcemorrhage is that the former is often survived, and that the latter is almost 
invariably fatal within a short time of the onset. 

Hemorrhage may occur anywhere within the nervous system, but its common 
seat of commencement is in the centrum semiovale, and the vessel which bursts is 
one of the perforating arteries, of which the lenticulo-striate which carries the name 
of the “ artery of hjeraorrhage is the most common. Sucli bleedings are often 
called “ capsular haemorrhages It must be pointed out that this term capsular 
refers to the region outside the corpus striatum or external capsule,’ and not to the 
compact internal capsule as it converges to the crus cerebri. The cerebrospinal 
fluid in cases of hajmorrhage contains blood within a very short time of the onset. 

While both thrombosis and hamorrhage may occur in any part of the brain, the 
semi-oval centre, the calcarine region and the pons are the common sites of botli of 
them in that order of frequency. Hcemorrhage is rare except in these regions, while 
thrombosis is not uncommonly met with elsewhere. 

Symptoms. — ^The nature of the symptoms in apoplexy will depend upon the 
site of the vascular lesion ; and as the semi-oval centre is the commonest site, and as 
many arteries supply the fibres of the pyramidal tract in different parts of its course, 
hemiplegia is tlie common result : if the lesion is in the left hemisphere some degree 
of aphasia is commonly associated with the hemiplegia. 

Thrombosis of the anterior cerebral artery in its distal portion causes paralysis 
and postural sensory loss in the contralaterm leg, but if the vessel is thrombosed 

f iroximal to the origin of the artery of Heubner — which supplies part of the anterior 
imb of the internal capsule — the contralateral arm and face are also affected, so 
that hemiplegia results. The middle cerebral artery is rarely thrombosed as a whole 
except in syphilitic cases, which are now uncommon : thrombosis of the whole of 
this artery causes such extensive destruction in the corresponding cerebral hemisphere 
that the most severe hemiplegia, with postural loss and hemianopia results, accom- 
panied by severe aphasia if the lesion is on the left side. Both of these arteries may 
be involved when thrombosis occurs in the internal or common carotid artery. The 
frequency of this condition has been disclosed by arteriography. In such a large 
artery the clot is at first mural and portions of it may break off and cause emboli m 
branches of the derived arteries. When the lumen of the internal carotid artery 
becomes completely obstructed the anterior and middle cerebral arteries continue to 
recewe blood by way of the cIscIb of Willis, and even ihe ophthaliinc atlery, wlncb 
takes origin just before the bifurcation usudly receives a blood supply sufficient to 
prevent the occurrence of blindness in the corresponding eye. While the middle 
and anterior cerebral arteries may remain patent the blood supply to them through 
the circle of Willis may be inadequate and, especially in elderly subjects, successive 
softenings of greater or less degree may therefore occur in the hemisphere of the 
affected side. It is consequently not uncommon for two or more incidents of partial 
hemiplegia to occur with intervals of days or weeks, or even months between them. 
The severity of the clinical pictures that may result from carotid thrombosis is con- 
sequently subject to very great variation, but in quite a number of cases the paralysis 
is surprisingly slight, and it is only by arteriography that tlie condition can be con- 
fidenuy diagnosed. In the worst cases, however, all the arteries derived from the 
internal carotid may be thrombosed and the condition may be fatal in tlic acute stage. 
In some instances both internal carotid arteries have been found to be occluded, and 
these^ have usually been cases of dementia. There is evidence that the thrombosed 
carotid artery may become rccanaliscd. A considerable number of the patients who 
suffer from wrotid thrombosis arc men in the first half of life and trauma to the neck 
may be an important letiological factor; in older patients the condition is usually 
associated with atheroma. 
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Whea the poilerior cerelral arttry is thrombosed the outstsnding sign is contra 
lateral hemianopia with sparing of the fiianon pomt EmnoleEia— fo* 

Tonir^o|/« 5 . mvofves the appearance f ■S.StTcnnnI 

on one side and then on the other with the onset of coma, invohemen^ 
nerve nuclei, e g with loss of laterai movements of Sia} 

Cerebellar apoplciies and thrombosis of the poslmor ' 

produce acute ataxia with forced movements and vomiMg 1 W) ^ 

The onset m haimorrhage is almost alwa>s rapid ^d may mstantaneoin- 

bosis it may be sudden or mgrai^cent, with ,“^T?2o^and the site 

Consciousness is lost or not, accordmg to the seventy of the Icion, 

It occupies, and to the magnitude of the processes wfach follow ^ 
namely, the oedema of embolism and thrombosis and teanng ol j^velopmeat 

hamiorrhage In haimorrhage, consaousness is lost mdionoa 

of set ere symptoms which progressively deepen, is = J s,Tnptonn 

that this 13 the nature of the lesion. In calcanne thrombosis W 

may be so slight as to pass uoooticcd by the patient, whose maio 
may be, that he runs mto objects on his blind side Convulsion ^ jjgTCf 

at the onset, and this nearly alwajs mdicates thrombosis, rarely emboli^ 
haemorrhage There may be some local spasm m the region of the cranwi 
in pontme haemorrhage, but this is not convulsion. ttc 

Conjugate deviatton 0 / the eyet is a common feature of all rnavulsioa 

lesion a irntati>e at its onset, and not too dcstiucuve, and always jynjsd 

occurs at the onset, there may be active conjugate deviauon, the m 

away from the side of the lesion and towards the paralysed or conviusw 
hemiplegic cases, or the blmd side when hemianopia is present, hw 
conjugate deviauon lasts but a short while and is followed by a paralyse 
devuuon in the opposite direcuon, both eyes being directed away P . maf 

side and towards the side of the lesion. This vanety of 
Iwt for a considerable time, but usually disappears with the onset of dwp co 
The pupils arc often unequal , they may be contracted, or dilated 
may be msensiu>e to light. In severe apoplexy, -wbea as the result of the 
shock or when hannorThage or cedema has so raised the pressure as gratiy w 
the phj'Siological activity of all the intracranial elements with the production 
coma, the pupils are widely dilated and insensitive In pontme lesions, tnep^^ 
are often contracted to pm pomt size, and this condition is of important locai^*^ 
significance. mraua^ 

In proportion to the seventy of the general rntracranial disturbance, 
tends to be burned, noisy and stertorous, and with mcreasmg pressure to ^ 
irregular, grouped or of the Chejme-Stokes type. The blood pressure ^*^000(1 
raised and the pulse full m all conditions of apoplexy, provided the heart ^ ^ 
to the requirement of an increased blood pressure m the face of an mcrei^o . 
cramal pressure. Swallowing is often impossible, and the spbmeters may be r 
or retenuon may occur 

In the usual >ancty of apoplexy where the lesion is m the area of the ^jjca 

bral artery and the lo^ sign of the lesion is hemiplegia, it will be obvious 
the general rntracranial pressure becomes seiere and the coma becomes dec^ 
hemiplegia becomes less apparent, or maslted by the umversal condition of 
consequent upon the general rntracranial condition. The phj'Siaan often 
patient for the first lime when there is considerable coma, and he must 
upon which side the lesion u situated, and endeavour to have some perspec^' 
to prognosa by dclernunmg the seventy of the lesion. 

The following points will serve to determme the side of the lesion when m ^ 
signs arc present . (1) The paraljtic conjugate deviation u towards the side 0 ^ 
lesion. (2) ’fhe conual rciicx, when any u present, is diminished or lost on 
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hemiplegic side. (3) Painful stimulation will elicit less response or no response upon 
the henuplegic side (hemianaisthesia). (4) The patient may respond by blinking to a 
feint made with the observer’s hands towards the patient’s eyes upon the sound side, 
and not on the hemiplegic side (hemianopia). (5^ The limbs on the^ hemiplegic side 
when raised and allowed to fall passively, do so m a more lifeless, inert and flaccid 
fashion than upon tlie sound side, (6) And when there is any difference between 
the knee-jerks, abdominal reflexes and plantar reflexes, the former tend to be dimin- 
ished and lost on the hemiplegic side while the plantar reflex will be of the extensor 
type on the hemiplegic side. It must be remembered in this connection, that a severe 
lesion of one cerebral hemisphere abrogates for a time at least most of the functions 
of die whole hemisphere, and that the hemianxsthesia and hemianopia, here referred 
to, do not necessarily indicate that the destructive lesion involves the visual and sensory 
paths. And further, that the condition of coma due to increased intracranial pressure 
of itself causes such signs as bilateral loss of abdominal reflexes and knee-jerks, and 
bilateral extensor responses in the plantar reflex. 

The severity of the lesion may be judged — (1) From the depth of the coma ; (2) 
from tlie degree to which the patient responds to any form of stimulation and from 
the general signs of nervous depression present — for example, a condition of Complete 
bilateral flaccidity with complete loss of all reflex action and of all response to stimula- 
tion indicates a most severe lesion and (3) from signs of failure of respiration os shown 
by irregular, grouped or Cheync-Stokes breathing. It is further important to arrive 
at a determination if possible as to whether the condition present is stationary, deepen- 
ing or showing signs of amelioration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy and 
before coma becomes deep. Hyperpyrexia is often seen in fatal cases before the end. 
It is especially common and may reach a high degree In pontine apoplexy. It may be 
preceded by initial depression of temperature. It is of fatal prognostic import. 

Hemiplegia is the commonest sequel of vascular lesions of the brain. The signs 
wliich serve to indicate its presence in the comatose subject have already been enumer- 
ated. After cerebral thrombosis it may happen tliat the initial hemiplegia is com- 
pletely recovered from, but unless this recovery begins early and progresses rapidly 
It is not likely to be complete.^ The essential feature of hemiplegia is the loss of 
voluntary movements on one side of tlic body, but as this loss begins to pass off, 
certain new features make their appearance. These are muscular hypertonus, increased 
tendon jerks and associated movements. 

The restoration of movements follows a wrtain order. Deviation of the tongue 
and facial asymmetry clear up early ; next, the leg begins to recover ; and finally— 
and often very incompletely — the arm. The return of movements in the limbs is 
selective. In both upper and lower limbs, movement at the proximal joints recovers 
first and most completely. In the leg, extension and plantar flexion recover more 
completely tlian flexion and dorsiflexion. As a result, the patient can often stand 
when he cannot lift the foot and leg to step properly, and has instead to drcumduct 
the limb when walking. In the arm, flexion movements recover first and best, while 
the fine skilled movements of the hand and fingers arc frequently lost for ever. 

The development of hypertonus, or spasticity is as selective as tlie return of 
movements. In the leg, tlie extensor group of muscles becomes spastic ; in Uic arm, 
the fiexor group. Thus, tlie arm tends to take up a position of adduction, with 
flexion at elbow, unrist and digits. The leg is always spastic in extension, and docs 
not go into flexion contracture, as may happen in spastic paraplegia from spinal cord 
lesions. The degree of hypertonus varies, and is greatest when the loss of movement 
is greatest. 

The tendon jerks arc exaggerated, and there is clonus (knee and ankle) In the 
ailcctcd limbsL The Babinski plantar response persists, but the abdominal reflexes, 
whicli arc initially lost on the alTccicd side, sometimes return after a period of months. 
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The forced immobility of shoulder and distal joints m the atm may lead to 
formauo^o^dh j movements arc involuntary 

pa Jjsed uSs Which accompany forceful voluntary movements, or such mvolunurj 

““’'SS.KF"Ltv-This IS usually the “f thmmbosM 

inferior cerebellar artere, which is a branchof ^^S’ed with a sudden 

picture IS V ery unlike Uiat of Ktebral apoplexy The Incesainl 

munse vertigo which throws him to the ground, as in „tmg the paUenE 

vomiting and forced mo>ements follow, the forced mo%emcnts , ^ ^ side 

L diat he comes to rest prone, with that side o tlie Wuallj, 

of the cerebellar lesion in contact with *e pillow There “ side of 

bdatetal at first, and later beroming confined to the „r standing 

the lesion The patient is unable tolift his had, or to n^ntam the sit 8 ^ 

position When placed in such a position he posmvely diva aod a 

released NvsUgmus with the long slow movement to the side oi me 
short fast movement in the opposite direction is conspiwous and tnc ^ 
of the eves is sometimes seen There is much general h>-^toM of limD 
which soon bcoimes hmitcd to the side of the lesion Head ’ ^nioon 

stiffness of the neck and opisthotonos may occur When the , ^,ebcllar 

recovers suffiaently to allow of exammauon, all the sigiu ® inferior 

lesion will be found Consoousness is not often lost- Since the of 

cerebellar artery also suppbes the lateral region of the mcduUi^ sigu» rlyucal 
disturbance of this region are usually present, and these may domiMW m . 
picture rather than the cerebellar signs Chief amongst them are anaJges -jjyjto- 
mansBSthesia of the face and head, due to unpheauon of the as 
thalamic path, and of the limbs and body upon the opposite side, due to m> « 
of that part of the spmothalamic tract which has crossed below this . gpjxe 

these two areas of sensory loss there is often a gap where sensibility Jus 

spon^g with that part of the spinothalamic uact which is crossmg motor 

level, and therefore is too near the middle line to be affected Paralj'sis ox 
vagus IS often found from mvolvement of the nucleus ambiguus, and, ime, i* 

Sion of the lesion or of consecutive (zdema towards and across the nudme 
sometimes causes severe dysphagia and dysaithna, and one of the ji^^bich 

tV)ig form of apoplexy is extension of the thrombosis to that part of the 
contains the respiratory and other vital centres When, however, such e^ 
does not take place, and if the destruction of the lateral lobe is not too exte 
the most remarkable recovery may take place j 

Diagnosis — The nature of the leston — ^Thrombosis should be of 

withstandmg the presence of high arterial tension or renal disease, m all 
apoplexy without organic cardiac valvular disease, when the onset occurs 
sleep or under circumstances of quiet, depletion or exhaustion, and m all 
prodromal symptoms are marked, or where the onset of the apoplexy is 8*®“'^^^^!- 
in apoplexies occurring in advanced age for then hemorrhage is almost 
All slight apoplexies and nearly all those that survive the first 10 days after toe 
are due to thrombosis Thrombosis should be diagnosed m all primary 
m young syphilitic subjects, and m this connection the serum reaction and the eyw 
and reacUOQS of the cerebrospinal fluid are all important m the diagnosis iAg2) 
Puerperal apoplexy is mostly due to thrombosis of cerebral veins (see P * 

The cerebrospinal fluid affords important mdications, smee haemorrhage ^ 
the bram m most of the cases soon leaks on to the surface or into the 
blood IS absent from this fluid a few hours after the ictus, thrombosis or em^ 

IS highly probable and haemorrhage is very unlikely Any infarction coming 
surface may m the course of time cause the fluid to be blood tinged or yellow 
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important to bear in mind that the infarct conditions of embolism and tlirombosis 
are followed by packing of the infarcted region with polymorphs, and that th^e may 
escape from the surface in such numbers as to load the cerebrospinal fluid witli 
such a high polymorph pleocytosis as to suggest the presence of suppurative 
meningitis. 

Haemorrhage is a likely cause of apoplexy occurring during exertion, especially 
if it occurs at a moment of severe physical strain, or at the height of passion. It is 
always a probable lesion in cases where a previous thrombotic apoplexy has occurred^ 
the final event, where multiple strokes nave succeeded one another, being almost 
invariably hamorrhage. An apoplexy with rapid onset and with symptoms rapidly 
deepening, with a quick oi^et of deep coma, and the development of pyrexia and 
signs of respiratory failure, is usually due to haemorrhage. The certain test that an 
apoplexy is due to hajraorrhage is the presence of blood in quantity in the cerebro- 
spinal space as proved by lumbar puncture. In cases of chronic nephritis and malig- 
nant hypertension, where the blood tension is very high, and where there is severe 
retinitis, hemorrhage is the most likely cause of stroke< 

Embolism should be diagnosed in all cases in which there is an obvious cardiac 
valvular lesion, particularly mitral stenosis, septic endocarditis, aortic disease or 
aneurysm. It is true that syphilitic cerebral thrombosis may occur with syphilitic 
aortitis, but the combination is rare, for syphilitic aortitis usually occurs at a much 
later age than does syphilitic cerebral thrombosis. 

The position and eximt of the fenoB.— The position of the lesion may be judged 
by the nature of the initial signs, whether visual, sensory, motor or aphasic, cerebellar 
or pontine, and later by the permanent symptoms resulting from the lesion. It must 
be carefully borne in mind in this connection, that a severe lesion of a cerebral hemi- 
sphere may entirely abrogate the functions of that hemisphere during the acute sta^e, 
initijdly by a process of shock and afterwards by the occurrence of adema in the vicinity 
of the lesion, which may spread widely. The extent of the lesion may be gathered 
by the severity or otherwise of the early symptoms and their rate of increase^ and by 
early or immediate loss of consciousness, and by tlie completeness of the paralysis 
resulting. The more severe the extent of the lesion the sooner do grave signs of 
general cerebral failure appear. 

Differential D^gnosis. — ^The diagnosis of coma due to a cerebral vascular lesion 
is usually made without difficulty from the history, and from the presence of un- 
equivocal signd of local lesion of the brain. In a patient without history,' and when 
the coma haS become so deep as to remove the unilaterality of physic^ signs, the 
diagnosis may be difficult from other causes of coma such as urxmia and diabetes, 
poisoning by opium, alcdhol and its derivatives and coal gas, and in cases of difficulty 
search is to be made for the usually obvious signs of these conditions. Uriemia may 
present especial d^culties, for it is often associated with cerebral vascular lesion, 
and transient hemiplegic attacks may occur in this condition. This is true also of 
the crises of essential hypertension, which are described in more detail On p< 1444^ 
Absolutely sudden deam which is so often recorded in death certificates as due to 
apoplexy, is usually associated wtli cardiac infarction. Apoplexy never causes sudden 
death.^ Thcrd is' one recorded case* of death from cerebral hasmorrhage in 5 minutes, 
but it is rate in any a^joplexy for death to occur in less than 2 hours. Other conditions 
causing hemiplegia wiffi coma must be taken into consideration. Epilepsy, especially 
when ffie convxdsion is' unilateral, may be followed by marked unilateral pardysis 
(Todd’s paralysis), which may last for a considerable time. Here the history of 
recurring attacks and the complete recovery will easily prevent confusion. 

Cerebral malaria and heat-stroke may closely resemble apoplexy, and should 
always come to mind when rapid coma follows the development of cerebral symptoms 
in circumstance where these causes are likely. The congestive attacks of general 
paralysis of the insane are peculiarly difficult to diagnose from apoplexy, and especially 
4O 
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so when occurnng ns the mitul hemsnanthesn 

form of rapidly SSallv ^ 

or of some combmauon of these condit . . thrombosis is made with rca» 

andfoUowedbycoma The diagnosis of a sypMi cin^ examinauon. U 

Si?StHp;“en^^^ 

the poLbdity of the strobe being a congcsmcatock in gen r^p ) 

fn all caSes of coma withont ''“‘“X haad shouldTe made for traces of 

cerebral mvolv cment. a careful eaaimnauon of the head snoui 

'"^Prognosis —In tlirombosis due to atheroma 2Ss*whuS sum'C. 

from citension of the thrombosis and ^“"‘‘fXhaSit of th?lKion. butiolhw 
considerable recovery may occur m proportion “ underlying path^ 

subjects an apoplexy is usually the ^ginning “t ^ „ j,st and are not amenih 

logical causes, artenal disease and failing cardiac cases of apopl»J 

to any radical treatment. It is astomshing. howover. hoty many ot tn ^ 

due ti atheromatous thrombosis survive for years tt ithout any ''“tra syphiUnc 
iosis or occurrence of luemerrhage. A majority of the “f, pcJSuiicat 

thrombosis make a fair recovery, which “hviouslv depends upon how m 
thrombosis occurs m the lesion of acute syphiliuc 
for this condition, and upon the early appbcauon of appropnatc treatm 
In some of these cases even, no recovery occurs possible, the 

In cases of haimorrhage, the immediate prognosis is the gra>«i pw 

great majonty of the cases surviving but a few houre the only 

Treatment— ^Vhcn arterial disease is known to be moderation 

which can m any way tend to safeguard the pauent from apopie^ moderaooa 
in all things m diet alcohol, menul and physical excrases, wd ^ove aU m ^ 
m all measures tending to cause marked vanauon m blood due to 

probable that no ueatraent influences the course and fatal issue ot apop ^ 
harmorrhage Thrombosis and embolism, however, dlow some ^P® ;° ^ ^ cases 

which should be the same m the two condiuons , and as medicil U^tm 
of hicmorrhagc is useless and cannot avert the fatal result one une oi uca 
be recommended m all cases of apoplexy ^ryfnms apP®^. 

Absolute rest is, in the first plix, essential when prodromal sympw 
Restlessness may be combaud with bromides If the pauent is j spec^^ 

TTinVft as little effort as possible His head and shoulders should be tb* 

care bemg taken that the neck is not bent and that nothmg shall mtertere 
return of blood from the head If there is unconsciousness with stertor, 
and shoulders should be turned upon one side, so that the tonme ^es at 

and impede respiraUon Purgauon should be avoided, and the re^nilat 

mtervals by enemata Food in a liquid form should be administered 
intervals , and if there is any difficulty in swallowing, the food shoidd be adni^^ 
with the nasal tube. The bladder ^ould be car^Uy watched from me ^jure 
r..tenUon should occur, and the catheter passed when necessary lumbar P^^ptly 
should, when necessary, be performed for diagnosuc purposes, t', " ^ ajjd 

gi\es relief from symptoms due to the high mtracranial pressure 0 ^ 
hypostaUc bronchitis must be avoided by the usual measures In the 
survive the first few days, passive movements should be used daily to an ^ 
of the affected side m hemiplegic cases, for this wdl obviate the P^“,l tlie 
adhesions which form in the jomts of the paraljsed limbs, and 
shoulder joint, and subsequently cause so much pam and misery to F 
With the return of the power of voluntary movement, acuve exercises take 
important place m treatment. The final sUge of hand and finger movements a 
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not alone on the severity of the damage done to the brain, but in part upon tlie thought 
given to devising active exercises for it and the a^iduity witii which the patient can 
be persuaded to employ them. To' avoid fadgue it is best to ordain a given ddly 
period of some minutes for sj^tematic exercise. A rubber sponge of appropriate 
size, fixed in the palm by a strip of webbing passing round the hand, tvill limit the 
passive flexion of the ^gers, and tvill provide a resilient resistance against whic^ the 
patient may move his paretic digits, hlassagc is an adjuvant, but never a substitute, 
for active exerdses in the patient who can undertake them. Electrical stimulation 
of the musdes is absolutely contraindicated. It has no other effect than to aggravate 
the spastidty that is so serious a hindrance to free movement. A hemiplegic patient 
after apoplexy, should be got upon his legs and encouraged to make attempts to walk 
as early as ever the returning power allows any possibility of the attempt. 


GENERALISED CEREBRAL ATHEROMA 

Etiology and Pathology. — For the rctiology and pathology of atheroma the 
artides on pp. 835, 919 should be consulted. In many subjects the cerebral arteries 
are affected at an earlier age and more severely than any oiers in the body. Males 
are the victims of generalised cerebral atheroma more often than females, and the 
symptoms, though most common in the sixties and later, are recognisable in the 
more severe cases soon after the age of SO. The brain is the seat of innumerable 
nunute vascular lesions. There are numerous small softenings on its surface, and 
the cerebral cortex becomes thinned in consequence of degenerative changes. In the 
central parts of the brain, espedally in the basal ganglia, small cysts develop from 
the softenings and eventually a mesh-like condition — status lacunatus — ^may 
result. 

Symptoms. — ^The onset of this condition is insidious and its course steadily 
progressive. Mental or physical changes may predominate and both are liable 
to abrupt exacerbations which are to be attributed to small cerebral vascular 
lesions. The mental symptoms are often noticeable first. The patient’s range of 
interests becomes reduced and intellectual activities of all kinds are gradually dis- 
carded. hlemo^ for recent events becomes faidty, while that for events long past 
remains unimpaired. Conflision is liable to occur and the patients become unable 
to adapt themselves to new circumstances and are obstinately conservative. Emotional 
control becomes impaired, and affective response may be inadequate. Previously 
existing tendencies to anxiety, or depresrion or paranoid traits may become exagger- 
ated. Confusion and lack of attention may lead to incontinence and disorders of 
dress. Dysphasia is common and apraxia may also occur. 

The physical symptoms take the form of a slowly developing muscular rigidity 
which has been called “ pseudo-Fatkinsonism The facies becomes “ set ”, move- 
ments become less free and in walking the step becomes gradually shortened until 
it may be only a few inches ; this marcite d petit pas b very characteristic. The 
patient becomes unable to relax hb musdes and if as he lies in bed passive move- 
ments of the limbs are attempted by the examiner, great resbtance is encoimtered. 
The grasp reflex may be dbcovered in one or both hands. The tendon jerks arc 
exaggerated and the plantar reflexes indefinite or weakly extensor. 

In some instances the most pronounced physical feature b a spastic paralysis of 
tlic muscles innervated from the pons and medulla and hence called ” pseudo bulbar- 
pabv ”. The phj’sical basis of this syndrome b uncertain; the Icswns concerned 
arc bilateral and may be situated in the anterior parts of the internal capsules or 
possibly in the brain-stem itself. The facies becomes set, voluntary movements of 
the lips are restricted, the tongue b spasdc and looks and cannot be protruded 
bc^’ond the teeth, and movements of the palate, pharynx and TOcal cords are all 
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Similarly limited The result is dysarthm of a degree which may 
s^ech^unmteUigiblc. together with difficulty in m^UcaUon a^^^^ 
fdvsphagia) There is no muscular wasung The jaw jerk is ^ 10 V^ 

hpl may be held apart and the saliva tn<JIw from consequence 

ment temporarily inhibits the ngidity of the facies and is cxagg j ^ pyramidal 
S the py^amidJ impairment. Moreover, m 

disturb^ce uncontrolled laughter or crying "" uncon^ 

towards one or the other so that the s^ers from uncontrolled 

may laugh even on hearing bad news, and the patient who sutte 
crying may weep when he is amused ‘Je pf the reUnal artenesn 

artenal hypertension may or may not be present. The state oi me 
not a reliable guide to that of the cerebral arteries. ^ agnosia 

Diagnosis -If mental symptoms predominate in the earlj stages ^^6 
will hafe to be made from general paralpis of the insane and th 
actensuc signs of nervous syphilis, together wi^ negative "Uding ^ dementia, 
cerebrospmal fluid, will exclude the latter Other forms of p ^^^500 

such as Alzheimer’s disease (see p 1630) and Pick s disease (p puc dementii- 

ated with the same degree of motor disturbance as is usual in athcroscie 
When physical symptoms predominate, the presence of atheroma an & ^falysis 
dementia, and usually the absence of tremor, differentiate the ..priicuiofl® 

agitans When pseudo bulbar-palsy is prwent, the diagnosis “om ^j^ggncco* 
disease (amyotrophic lateral sclerosis) may be difficult, but the conm -gjgciatioo 
wasting, the presence of ngidity m the faaes and upper limbs ana ^pfjsioni* 

of a^eroma are usually sufficient to make the distinction When art j^bieone 

high and changes in the optic fundi are present the picture may closeiy 
of cerebral tumour, and the diffcrentiauon depends largely on the prese fguiutu 
hypertension and the extensive retinal lesions, which ” .«! nrcssui** 

(hypertensive neuro retinopathy) from the papillccdema of raised intracran r g^y 
Prognosis.— The course of the disease is gradually downward ana foe 


or, when he has reached a debilitated state, from a terminal cerebral thr 

Treatment. — ^This can only be symptomatic, and the patient shorn jestrit 
and about as long as possible It is unfair and unwise to put too much aie 
tion on him, and if he is a small or moderate cater no further limitation is 4 
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In a preceding paragraph on the differential diagnosis of 
mention was made of the sudden and transient cerebral symptoms jj 
essential hypertension, and some further reference to them is necessary i 
that the subjects of this variety of hypertension may ultimately tii“® ^ 


haanorrhage, but it should also be borne in mmd that they are subject fro 
umc to what are known as “ hypertensive cases ” Similar attacks attack ^ 
nephntis and eclampsia The patient has a high blood pressure ^ be gj^es* 
preapitated by a further nsc m this, and develops with intense headache, gjficf 


preupiuiicu uj 4 luiuiui iuc m uiu>, aiiu ueveiops wiui imeiisu 7 i,e nres* , 
and sometimes drowsiness or even semi-coma Examination will reveal th F papjU' 
of hypcrtcnsrtc rctmitis m most cases, but m a proportion there is a ,omsw^{ 
cedema with reunal hxmorrhages and exudate. Accompanying these yons 

may be hcmiparcsis, hcrmanopia, focal or generalised fits, or other “t 
a local cerebral lesion. The costs is brief, lasUng from a few hours to 
usually ends m rccoicry, but recurrence is likely, and finally many subjects 
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cerebral atheroma and succumb to cerebral haemorrhage. Intervals of several months 
may intervene between succeeding crises. 

The presence of papillcedema is taken to indicate that cerebral ccdema is complicat- 
ing the situation. The transient nature of the crisis, and particularly the rapid 
appearance and disappeamzice ol such symptoms as hemjparesis, exclude the possi- 
bihty of arterial thrombosis or other material lesion of the kind, and spasm of the 
arteries has been invoked to account for the symptoms. There is no conclusive evid- 
ence that this occurs. Yet while the cerebral arteries are not under the same measure 
of vasomotor control as arteries elsewhere in the body, it is known that some such 
control exists, and it may be that in arterial hypertension more intense spasm is 
possible than in healthy arteries. At least, it may be said tliat no hypothesis better 
founded or more in harmony \vith the facts of clinical observation has been formulated, 

DiSerential Diagnosis. — As has been indicated, the transitory character of the 
symptoms excludes gross vascular lesions such as thrombosis, and the same may be 
said of intracranial tumour and lead encephalopathy. Yet it may be admitted that 
while it is present the hypertensive crisis shows many points of resemblance to the 
last two named conditions, especially when papillccdema is found. Plumbism in 
children and young persons not uncommonly develops with headache, vomiting, 
convulsions and focal signs, and the development of an intense papilloedema, some- 
times also wth high blood pressure and albuminuria, and search for other indications 
of lead poisoning and careful history-taking are necessary to exclude this condition. 
In intracranial tumour, the systolic blood pressure is rarely above normal limits, tlie 
lustory is long« and the condition progressive. Ur»mia can usually be excluded, 
since in essential hypertension the blood urea is within normal limits, and the only 
abnormality in the urine may be a trace of albumin. 

Treatmerjt.— Venesection is indicated as the first step, and when there is papill- 
cedema or other signs of cerebral cederoa (convulsions, high cerebro-spinaf fluid 
pressure) lumbar puncture and the wlthdratral of cerebrospinal fluid, and also the 
intravenous or intramuscular administration of hypertonic solutions are necessary. 
As a measure of urgency^ from 50 to 70 ml. of a 50 per cent, solution of dextrose 
or sucrose may be given intravenously. For Jess urgent cases and as a measure that 
can be repeated for the relief of headache, 6 oz. of a 20 per cent, solution of magnesium 
sulphate may be given per rectum at 6-hourly or less frequent intervals. The con- 
vulsions may be treated by rectal administration of paraldehyde (240 to 360 minims 
in ^vate^), or by the hypodermic injection of gr. 3 of soluble phenobarbitone in 
solution. 

The subsequent management of the case is that of the underlying essential hyper- 
tension : it should be borne in mind that the use of potent detensive drugs in patients 
with diseased cerebral vessels is accompanied by a great risk of thrombosis.. 


CEREBRAL EMBOLISM 
Cerebral embolism is infinitely less common tlian thrombosis. 
jEtiofogy. — The embolus may be : (I) a fragment of blood clot, (2) a vegetation 
or detached portion of one of the cardiac valves or in rare instances an atheromatous 
plaque, (3) air bubbles or (4) globules of fat. 

(1) The conmonest cerebri embolus is a detached fragment from a clot wliich 
lias formed in the left auricle in a case of auricular fibrillation. Less frequently it 
comes from a dot in the dilated auricular appendage in a case of mitral stenosis 
Without fibnllatmn, or from one on the inner surface of the infarcted ventricular wall 
after coronary thrombosis. Otlier sources of dot emboli are aneurysms of tlie large 
vessels between tlie heart and tlic brain, a dot covering an atheromatous ulcer in the 
first part of the aorta, and dots which may form in the pulmonary veins and even in 
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diseases op the nervous SVSTEJl 
the left heart m suppuiRtive from SJSm 

KirwStT4‘“6'« 

,e,SttL\^«SrTarK 

Ser instances larger emboli are formed by vegetations from acute 

"^"{'^^Air cmboh are usually multiple They inay ‘"^^^“““hich a vrai of 
uom on the lungs and m the couKe of “"S' °P“u?Xracter will »»' P®” 

medium or large size is opened While of more solid t 

through the pulmonary capillaries it is probable air cerebrum The 

quently air emboli from almost any part of the body “V '.“‘J “ to the su*« 
commonest single cause of air embolism to iky is probab y ^^aal P"S“®° 
of the lung by the needle in the course of producing or ^follow insoSb 

thorax and it occurs also durmg major operauons on the lung 4 , ijcjnta, ia“ 

uon of air into the vagina, or it may occur m association into retail p 
even as a result of division of veins during the operation of ^itoarean a 

(41 Fat emboh are a cause of cerebral complication “‘“1 ‘racturc ^ tht 

long bones, and may cause death Like air emboh, fat globules pass tor 6 

pulmonary filter . Kmnehes hca.'^. 

Emboli usually pass mto the middle cerebral arteries mtero^ 

these arc the direct conunuation of the carotid artenes very »r y 
caroud is obstructed but if it is the arculauon in its branches w tb«> 

by the circle of Willis Next m frequency is the posterior cerebral 
the vertebral Because of the mode of ongm of the left carotid ... bactcosl 

the left half of the bram more frequently than the nght In a ^e of caus« 

endocarditis the cumulative effect of innumerable minute mfected emoo 
extensive softeiung in the left hemisphere at a time when the nght neio»i' 
little affected v i is the nio*^ 

Symptoms — ^The onset is immediate A stroke due to ernbousm 
suddenly occurring of all the apoplexies and there are no prodromal ousoess 

Unless a large vessel, such as the middle cerebral artery, be occluded cons ^ 

usually not lost but a stuporosc state may occur either with the onset or , g ajjd 

hours and may last sever^ days Hcnuplcgia is the common physical syD° ^ybeo 
It may be of all degrees of sevens according to the size of the cerebral Icsio 
emboh are numerous and of small size and particularly when they ar® be 
as in subacute bactenal endocarditis the development of henuplcg^ 
gradual videoce 

Diagnosis — Embolism should never be diagnosed unless there is e ^ 
cardiac disease aneurysm or some other recognised source of ernboh, of 

presence of such disease espcaally of auncular fibnllaUon, it is tlie becaas* 

any stroke which may occur The diagnosis should not be rejected simpij 
the manifestaUoDS of apoplexy are slight ^ casCS 

Prognosis — In cases of auncular fibnliation the hemiplegia is m tb® 

not severe and good recovery is frequent, but when a large vessel is occl t^bsia 
hemiplegia is usually very severe and complete and it remains so Further e 
is hkely to occur eventually In other cases the prognosis depends 
course of the causal condition which is responsible and whether the emboh cjicralf/ 
or not. In cases of bronduectasis, for example the emboh being mfeettd 8 
give nsc to multiple cerebral abscesses Puerperal cases of cerebral embohs»* 
absence of cardiac and other disc,nse usually do well . _ sad® 

Treatment — As far as the cerebral lesion is concerned treatment is ^ 
as for thrombosis In most cases the condition responsible for the ^est f^^ 

mure urgently for treatment and m cases of auricular fibrillation comp*®^® 
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several weeks and appropriate treatment of the cardiac disorder is essential, in order 
to diminish the risk of further emboli occurring. 


INTRACRANIAL ANEURYSM 

Aneur^’sms within the cranium arc common and may conveniently be considered 
in four groups. 

(1) Minute atheromatous aneurj’sras of the arteries at the base of the brain are 
frequent and may be numerous in elderly subjects, but only in rare instances do they 
cause symptoms. The clinical disturbances to which they occasionally give rise result 
either from bleeding, or from their pressure on, and even adhesion to, the adjacent 
ocular nerves, and are thus similar to those of the more important group which 
follows. 

(2) Of the remtunder, the great majority aK “ berry ” aneurysms situated on or 
near the drcle of Willis. An aneurysm of this kind develops at a bifurcation of an 
artery in consequence of a congenital defect in certain individuals of the elastic lamina 
at this point. It is thus not congenital, but develops at tlie site of a congenital weak- 
ness. The importance of “ berry ’* aneurysms is that they may, and frequently do, 
rupture, causing subarachnoid t^morrhage. Otherwise only a small proportion of 
them give any evidena: of their presence. Aneurysms situated on the posterior or 
lateral portions of the circle may mterfcrc with the third cranial nerve, giving rise to 
paralysis, wluch is, as a rule, partial, and which may be either gradual or sudden 
m its onset. Less commonly aneurysms situated laterally on the circle compress 
the optic tract just behind the chiasma, and so produce homonymous defects in the 
visual fields, and in rare instances aneurysms on the anterior communicating artery 
cause pressure on the optic chiasma mth consequent disturbance, possibly of variable 
intensity, in the central or temporal parts of the visual fields. 

(3) Aneurysms of the internal carotid artery are usually situated within the caver- 
»us sinus. Such an aneurysm may develop gradually, or, more commonly, after 
I initial period of slow development, it may dilate rapidly or even suddenly, until 
comes into contact with the wall of the sinus ; or, again, it may rupture into the 
nus, becoming an arterio-venous aneurysm (see also p. 929). ^Vhether the develop- 
ent of the aneurysm'bc slow or rapid, the various oculo-motor nerves and the 
ranches of the. trigeminal nerve situated in the wall of the sinus become affected, 
he patient experiences severe pain in one side of the forehead, or in the forehead 
id cheek, and if the onset is sudden, he may vomit. Double vision comes on rapidly 
id may proceed to ojmplete paralysis of the third, fourth and sixth cranial nerves, 
lit the paralysis is more often partial. Ptosis is always a feature. The affected eye 
lay become proptosed. ^Vhen the lid is raised the patient may find that vision in 
le affected eye is unprired, but in some cases within a few days the rision improves 
ready and the pain passes off, some ocular paralysis and proptosis usually remaining, 
i die aneurysm is situated above the cavernous sinus (supra-clinoid carodd aneurysm), 
le opdc nerve may be affected by direct pressure and progressive visual impairment 
lay be the first symptom. By suitable radiographic techmque erosion of the great 
/ing of the sphenoid, or of some part of the sella turcica may be demonstrated, or 
omc degree of caldfication may be seen in the wall of the aneurysm. Aneurysms 
f thc^ internal carodd artery may be demonstrated also by arteriography. In cases > 
n which there is an arterio-venous communicadon a bruit may be audible with the 
tcdioscope, either over the affected eye, or over the carodd artery in the neck. Such 
ases^ are frequendy treated by ligation of the common carotid or of the internal 
arotid arte^', after a trial period of compression. 

(4) Angiomatous Malfonnaiions . — ^Thc frequency of angiomas of the racemose or 
rirsoid type has been revealed by arteriography. They occur most often in 
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the terntory of the middle cerebrel srteiy mgle™f 

snt V dtS 

the melformaoon hypertrophied and ilat^, and theje tb= 

SfehmfSspTercs toiTthe surface ‘h‘“ 

of the mass, and cerchral tracts cvidcnUy pass through it wimout ucms 
temorriiag; or thromhosis occum Ihere is some „^‘Sy 

madually Inlarge The vessels composing the “"ejo™ “= atrSie. fe 

Irtenes hut are vascular channels of ^ duelly of 

the most part they have very thin walls of ‘"'Solao uscular coat and 
fibrous u£ue with some fragmentary irregularly distnbuteU mus 

even wisDS of elasuc tissue m thcir walls « -o/l the 

These angiomas threaten the lives of their hosts or both 

rhage may be either mtra cerebral or extra cerebral (subaracMolO)^ 

It Ly occur at any age from childhood onwards, many case 

patient to reach middle age without having suffered a haimonh^e ^ 

fits of some kmd, local or general, precede signs of temorrhage and »m 
sional fits occur over many years A sympmm which u typii^. out J 
constant, is a systolic bruit, it may be beard with the stethoscope 
or only over the caroud artenes, and m most cases it is at times audible to y 
M-adachea are common and occasionally are of a typically migrainow jr , 


jrmling, m otner cases uiey arc assuwaLcu » na^w»— -»• 

mthe ne^ and are suggestive of slight leakage from the aneurysm oa 

or thrombosis occurs there are usually no abnormal physical signs w -jjpby 
chmeal examination When the combmauon of symptoms is suggestive arw » 

18 called for and the diagnosis is dependent on this procedure. , 

In a special group of cases there is an external as well as an 
the external manifestation being usually situated m the territory of tne b 
nerve (Sturges Weber syndrom^ ct,,rtres-^Yeb^f 

A considerable proportion of these inalfonnations (other than the ouirg 
group) are amenabfc to surgical removal or palliative hgation of vessels fgaso® 

In rare instances similar malformations occur in the bram stem, anti y 
of the aggravations which result from small baemonhages, and the conseque ^ 
sions, the clmioil course of the patients illness may be very similar to tna 
seminatcd sclerosis 


SUBARACHNOID ll,^MORItUAGE 


Synonyms — Spontaneous Subarachnoid Hemorrhage , Meningeal H*m iniuo^ 
Bleeding into the subarachnoid space may be an accompaniment of beau J^jjj 
and It may also follow intraventricular hemorrhage, but the usual cause oI jj^ge, 
pheated, or, as it is sometimes called, * spontaneous ” subarachnoid biem got 
IS rupture of a cerebral aneurysm on the arcle of Willis or on one of its 
artenes What has been called here the * berry " aneurysm may rupture s .^^^2 
and freely, with the production of fatal apoplexy, or there may be recurren 
of blood m small amounts from such an aneurysm, leading to a syndrome of m 
imtation. Whereas with cerebral hxmorrhage the bleeding occurs into cbnoi^ 
of the bram, and the latter is severely and irrevocably d^iaged, with {jjaiOi 

hemorrhage the blood is elfused chiefly outside and over the surface of pjexy 

and although there is still a nsk that ^e immediate consequences of the ^g 
may be equally disastrous, if the event is survived the chances of full recov / 
mfinitcly greater 
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(1) The apoplectic syndrome ,— patient may have been subject to frequent 
headaches, or the episode may be quite unheralded until a sudden intense headache, 
rapidly followed by sudden lapse into unconsciousness, signals the free rupture of 
the aneurysm. It may be bought that an ordinary cerebral hemorrhage has occurred 
when the comatose patient is first seen, but in uncomplicated subarachnoid hemor- 
rhage examination reveals no evidence of hemiplegia. On the other hand, a bilateral 
Babinski plantar response will be obtained and there will be marked neck rigidity. 
At first both pupils may be small and sluggish, but in fatal cases the pupils ultimately 
dilate. Examination of the optic fundi may reveal sub-hyaloid hremorrhage or 
papiUffidema. Lumbar puncture produces a fluid that resembles pure blood. 

Recovery from hxmorrhage of this severity is by no means imcommon. In fatal 
cases death commorily ensues \vithin 24 to 36 hours or at some time during the first 
fortnight from fresh bleeding. If this period be safely passed the prognosis as to 
recovery becomes good. The course of the illness may, however, be prolonged. 
The patient gradually recovers from coma, taking possibly many days to regain full 
and continuous consciousness. The temperature rises after 24 hours and remains at 
99-5 or 100* F. for about a week, and the urine may contain abundant albumin and 
some sugar — either of which may lead to an erroneous diagnosis if the possibility of 
its occurrence be not known. 

Headache is intense and may last for 2 or 3 weeks, with irritability and some 
stiffness of the neck. The knee-jerks or ankle-jerks, or both, are commonly abolished 
a few days after the onset, but tliey return after a further week or two and in slighter 
cases sooner. The patient who has recovered from his coma shows at first little 
intellectual activity, but answers rationally and briefly when questioned. A few 
weeks bter, however, he is liable to manifest psychotic disturbances of the Korsakoff 
type, having no recollection of his visitors when they come again and giving them 
confabulatory accounts of his imaginary doings, which show tlut he is cOsorientated 
in place and time. This disturbance soon passes off completely and in some 
cases is almost ephemeral, and the patient eventually regains his full intellectual 
powers. 

From such a severe illness not every patient rises unscathed. Focal damage may 
be caused, either by the hemorrhage or by subsequent clotting. If the aneurysm 
lies close to, or partly embedded in, the brain, its rupture may cause considerable 
cerebral laceration, which if not fatal may leave partial hemiplegic weakness. If the 
aneurysm be at the bifurcation of the basilar artery, clotting in or around it may give 
rise to thromboris in one of the branches enteruig the brain-stem, with resultant 
motor or sensory hemiplegia of the opposite side of the body, associated, possibly, 
with oculo-motor paralysis on the side of the new lesion. Oculo-motor palsies also 
arise from involvement of the nerves in clot, and strabismus is perhaps the commonest 
residual defect. 

(2) The meningitic syndrome . — In tliis case, the luemorrhage is less abundant and 
therefore consciousness may not be lost. There is violent headache, restlessness, 
delirium, rigidity of neck and spine, Kemig’s sign, bilateral extensor plantar re- 
sponses, and sometimes diplopia and squint. Within a few hours, or somewhat later, 
ophthalmoscopic exa mi nation may rev^ the presence of flame-shaped haemorrhages 
in the ner\'e fibre layer of the retina, or massive haemorrhage in the sub-hyaloid space. 
The last-named is characteristic of subarachnoid luemorrhage. A low-grade papUI- 
cederaa is occasionally also obser\'ed. 

In small lea king haimorrhages the cerebrospinal fluid is more or less heavily 
bloods^ned, and may for 2 or more weeks be discoloured, yellow or brownish 
according to the amount of blood originally present. 

(3) The lumbago-sciaiica ^ndrome. — Tl^ uncommon condition, first described by 
Halt, commences with pain and stiffness in the lumbar region, followed by pains in 
the legs, and sometimes the leg-jerks arc absent. Pyrexia is the rule. The diagnosis 
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depends upon the charactensuc cerebrospinal fluid of Jf^me S 

The explanaUon of this syndrome is not clear and it is probable that 
at least the source of the hxmorrhage is in the spinal ranal is an 

Differential Diagnosis —The recognition of subarachnoid 
easy matter m those cases in which the wain of symptoms J p° tanto 

tion of the cerebrospinal fluid and blood is found in the be 

puncture the distinction from other vatieWcs of cerebral ^"lorrhag 
made (1) by the age of the patient, practieally all haiinorrhagic orecedinl 

halt of life being the result of ruptured aneurysm , and (2) by the histoiy “ P' ^ 
symptoms, sueh as headaehe, diplopia ophthalmoplegia and iwigwtttiov p 
Arteriography performed as soon as the patient is veil enough may 

^gnosis —When the ancurjsm ruptures frankly and widely and 
can be free, the outlook la hopeless, and death occurs in from a few mmu ^ 
hours , nor does drainage avert the consequences of so large an nerhaP* 

artensi trunk If, as so commonly happens there is a slower leakage wni 
IS intermittent, the outlook will depend (1) upon the cessation of 
the healmg of the leak by clotung and (2) upon the possibility of the . 
of the effused blood into the subarachnoid space In many of the cases of suD 
hasmorrhage the bleeding ceases and healmg of the aneurysm by clotting an 
tion occurs with complete recovery In other cases there may be repeate 
of leaking at intervals of weeks, months or even years and again, many of such p 
make good recover m the end u. j*pt 

Treatment— In the case of subarachnoid hsemorrbagc the patient y 

absolutely at rest with the administration of sedatives An immediate 
morphine is indicated when the patient is not comatose and has the of 

heaoache It may be necessary also on the recovery of consaousness j,i, a 
headache and restlessness In general, repeated lumbar puncture is inadvisa 
It may lead to recurrence of hemorrhage but if there be signs of raised Jjjj 
intracramal tension {and progressive slowing of the pulse is generally a reliable 
tion of this) then lumbar puncture may be expedient When recovery ^ts 
patient should still be kept m bed for at least 4 and possibly 6 weeks the 

first fortnight recurrent hzemorrhage is more likely to occur than later of 

course of convalescence When the aneurysm is appropriately situated Ugau ^ 
the common carotid artery of the same side is sometimes performed and m 
instances the neck of the ancury-sm itself has been ligated or chpped 


CHRONIC SUBDURAL HEMATOMA 

Synonym — Pachymeningitis Hiemorrhagica /rije 

Etiology —This condition is a consequence of haimorrhage from veins ^ 
latter name now superseded expressed the ^Uef that it was inflammatory, 5® j 
was supposed that it was more or less confined to chrome alcoholic subjects 
sufferers from general paralysis of the insane . .pyj 

It 13 now known that the lesion is traumatic m ongm and is the result 
hjcmorrhage Falls especially those on the forehead or ocaput not at ^ 
apparently producUve of senous injury may yet cause tearing of the ,'-r a 

as they pass from the surface of the brain to enter the dural sinuses 'The 
commonly m the subdural space on one or both sides of the vertex, 
blood leaks from time to ume from the tom veins and collects on one or boin s 
of the \crtcx external to the arachnoid membrane Though by no meaii* of 
in young subjects, this type of Jcsioo is mudi commoner m patients over 50 
age 
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Pathology. — The periphery of the clot formed tends to organise so that a fine 
capsule is built up round the hrematoma. The latter remains liquid in its centre, 
and such hematomas may reac^ a large size. The underlying cerebral hemisphere 
collapses in a peculiar w’ay downwards and medially, and me brain-stem is thereby 
pushed over to the other side, so that the margin of the crus, which contains the 
pyramidal tract, may be indented by the free edge of the tentorium against which it 
IS pressed. As a result of this interference with the pyramidal tract of the opposite 
side, a hemiparesis may be caused on the side of the hasmatoma. 

Symptoms and Diagnosis. — The difficulty which still frequently surrounds 
the diagnosis of subdural haematoma depends in large measure upon a general unaware- 
ness that it is a not uncommon lesion, and from a survival of the old and now obsolete 
notion that its occurrence is largely confined to suiTcrers from the t^vo affections 
named above. It must be emphasised again, therefore, that subdural ha:matoma 
may follow an apparently trivial head injury in persons at all age periods ; that essen- 
tially its symptomatology is that of a space-occupying lesion, with a feature character- 
istic of hxmatoma : namely, a remarkable fluctuation in tlic course and severity of 
the symptoms ; that owing to tlie frequendy bilateral nature of the lesion the signs 
are apt to be difficult of localising interpretation ; and finally that in the presence of 
such a blurred picture a history of head injury some daj3, weeks or even months 
before the onset of symptoms should always give rise to tlie suspicion that a ha:matoma, 
and not a new growth, may be present. 

There is almost invariably a latent period in the development of a subdural hama- 
toma. This may \’ary from a matter of days to one of weeks or months. On the 
whole, it may be said that in young persons ffie latent period is apt to be shorter and 
the symptoms more severe and of more rapid evolution than is commonly the case 
in elderly subjects. In young subjects, too, there is usually no difficulty in obtaining 
a histoty of head injury, either a fall upon the head or a blow sustained at sport or 
in some other ^vay, The initial symptom is usually headache, fluctuating in intensity, 
apt to be most severe on an'a^g in the morning or on physical exertion. With the 
passage of days or weeks this becomes more severe and soon other symptoms are 
added to it. The patient has daj-s on which he is drowsy. He may pass rapidly 
into stupor or even coma, emerging again to become almost normal. Transient 
accesses of diplopia with squint may be noted. Examination during a period of 
Tnaximal symptoms may reveal a papillmdeina, sometimes severe in rapidly developing 
ases. The plantar responses may, on one or both sides, be of the extensor type. 

may be m vweqjmlty of tendon i,erks on the two sides, the abdaminal tefLexes 
may be diminished on one or both sides. They may even be absent. Periods of 
mental confusion may also occur. In most instances there is no trace of blood in the 
cerebrospinal fluid. 

The fluctuation in the severity of the symptoms, tixe fugitive character of the 
physical signs and the generally downhill tendency of the illness, despite the fluctua- 
tions, are amongst the features which arc characteristic of subdural hxraatoma and 
help to differentiate it from that of intracranial new growth. \Vhen the syndrome 
develops rapidly, it is more common to meet a marked slowing of the pulse than in 
new growth. 

■ Srniple radiographic examination of the skull usually shows nothing more than 
marked displacement of the pineal shadow to one side or laterally and downwards, 
but if tlie patient’s condition be not so critical as to forbid it, examination after injec- 
tion of air into the tlieca (by the lumbar or cisternal route) reveals the outline of the 
hxmatoma and of the deformed cerebral hemisphere, while cerebral arteriography 
gives a striking and characteristic picture that is diagnostic. 

In all cases Uiere is a great liability to a rapid development of coma with a fatal 
issue. Yet, the occasional finding at necropsy of what is clearly a subdural hxmatoma 
of very long standing, unsuspected during life, shows that from time to time the 
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sequence of events bnefly reviewed above ^''^jeful 

sbr.=,r;.sr^7f£— 

been described, but in the absence of artenogr^hy j^oleg and tappuig 

bvii exploratory operaUon This consists in bilateral tyP^°‘^^asUcW 
ol the subdural space, and if "e^ssary m the treatment is essentially 

and the evacuaUon of the cyst when found. It is clear tnat ir 

surgical 


THROMBOSIS OF CEREBRAL SINUSES AND 

Thrombosis of the cerebral sinuses or veins iMy ““JJf “ contigoo“S 

or It may be secondary to mfcctive processes spreadmg to the smuses 

infected regions j . It ,s said to [ 

etiology —Primary thrombosis is a rare condiuon it w tear ol 

superior longitudinal sinus most commonly It is mote immmon condiUoM 

life than at any other period, w hen it may follow disrrhma, ? j,, and « i«f 

of eidiaustion met with in tuberculous disease and m , j at any 

follow acute diseases, such as measles, diphthcna, etc It may ° tuberculcE’ 
up to advanced old age, iti the terminal stages of cancer, puImonaU jaantlH 
and other chronic diseases It occurs m the puerpenum, the anteceoeni 
usually having been quite normal, and sunilarly it may occur alter ao organis®* 
The esscnual cause of secondary thrombosis is the advent ot mi nzcitx\ 
to the sinuses The infection is often a mixed one, but the common o^^ mfeciw 
are streptococcus, pneumococcus and Baallut colt The smus rwy ccco 
as a part of a general pyxmia, or infecuon may spread direcdy : .-r disc*** 

a focus of locsJ disease most commonly from an extradural abscess fjoio • 

or frontal sinusitis In most cases, however, the smus becomes ^ 


local soreadine septic thrombosis of the veins which open mto the 5 *^ 08 , ^ 

._f.— h ....VO ^ Thr/TYTTirce.* rtf TTinv occur from 


infected spot at a distance Thrombosis of sinuses may also occur iiui** 

■ ■ • ■ “ - " lU. and may also result from surgica* r 


> sunk ““^,5 


by bullet wounds and fractures of the skull, 
cedures in the region of the sinuses 

In the condition known as olilic hydrocephalus (sec p 1404), ® ^ 
or deposit of hbnn beginning in the lateral smus above an mfccted middle 
mto the superior longitudinal sinus or spreading stcnle clot may Aujcl gi'® 

sinuses and consequent interference with the absorption of cerebrospinal n 
nsctoh)drocephalu 8 . u..i,nn 2 H 

Pathology, — ^The affected sinus, if 6 Ucd with clot is distended and 
feels to the touch as if it were injected with a sohd mass In many of the jg the 
cases, lw>wc%er, the clot does not fill the smus This apphes , qUoO 

superior longitudinal smus, where there may be extensive mural clot with re , ^ycted 
a blo^ channel One or sc>cral veins draining into the sinus may become o 
ami thrombosed, and m cases m which the smus is filled with clot, all the coO 

It may suffer blockage and tlirombosis. Thrombosis of a vein causes 
cesuon of the convoluUons wluch it drains and a moderate degree of 
^morrliagc due to rupture of the small mbutazy v ems. The un dcrI)^^g bram 
on Its surface and, later, a saucer shaped depression is left at the site. 1 be w ^ 
and lateral sinuses do not dram the brain directly, and blocking of one of 
not cause so much cerebral disturbance as obstruction of the supenof 
smus. Ihrorabosu of the cavernous suuu may, however, extend to the opb 
veins and cause blmdncas, and at the same time the nerves which he m ‘ 
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wall — the third, the fourth, the ophthalmic division of the fifth and the sixth nerves — 
may be paralysed. 

In the infective forms, the clot very quickly breaks down into pus, and general 
pyiemia results, or the spread of infection along a tributary vein may give rise to a 
cerebral abscess. 

Symptoms. — Many cases are infective and the clinical picture is greatly compli- 
cated by (1) the presence of infective disease in relation to the cranium, e.g. in the ear ; 
and especially by (2) the onset of pyajmia. The symptoms due to thrombosis of 
individual sinuses or of cerebral veins are more easily recognised in the non-infective 
or primary cases. 

Superior longitudinal sinus. — ^This sinus has two functions : (1) it is a channel 
into which drain the veins from the upper and medial surfaces of the cerebral hemi- 
spheres; and (2) by the Pacchionian tidies associated with it, it forms part of the 
mechanism by which the cerebrospinal fluid is absorbed into the blood-stream. 
Complete obstruction of the sinus by a clot gives rise to (u) extensive bilateral venous 
thrombosis on the surface of the brain, with resulting spastic paralysis of the legs 
and upper arms, the hands and face t^ing spared ; and (6) increased intracranial 
pressure, and in most cases some degree of papiilcedema. In many cases, however, 
the clot does not obstruct the sinus. Mural clot may obstruct one or more of the 
entering veins and thus give rise to hemipl^a, which may or may not be ushered in 
^ convulsions ; or agam, bilateral paralytic phenomena of any degree may occur. 
There may be associated drowsiness or coma. On the other hand, the veins may not 
be obstructed and the clot may be so situated as to interfere with the absorption of 
cerebrospinal fluid through tlie PaccfoloBJan bodies; paralytic phenomena are then 
absent, and the disturbance is limited to the manifestations of raised intracranial 
pressure — headaciies, papiilcedema and, in some cases, vomiting. In otitic hydro- 
cephalus the symptoms of this group alone are present. 

Lateral sinus. — It Is doubtful whether aseptic thrombosis of one lateral sinus gives 
rise to any symptoms, provided the other one is of normal size and communication 
at the torcular is free. Since the superior longitudinal sinus usually turns into the 
right trans\erse sinus, obstruction of the right lateral sinus may produce a moderate 
degree of hydrocephalus with headaches and papilloBdema. In most cases of lateral 
sinus thrombosis, however, the clot is infected and manifestations of pytemia rapidly 
ensue, Meanwlule the clot may extend into the jugular vein, and cause pain and 
stiffness in the side of the neck, and occasionally tlie thrombosed jugular vein may be 
felt beneath the anterior border of the stemo-mastoid as a tender solid cord. There 
may be tenderness and swelling over the region of the mastoid emissary vein, and the 
cervical lymph glands may be enlarged. If wlien Queckenstedt’s test is performed 
the jugular veins arc compressed separately, compression of the vein on the side of 
the obstructed sinus causes little or no rise in the manometer, whereas compression 
of tlie other gives a normal result. 

Cavernous sinus. — ^Thrombosis of this sinus is usually consequent upon septic 
spots Or injuries on the face, sepsis in the frontal sinus or orbital cellulitis. Ordinarily 
tlie thrombus is infected. There is oedema of the orbit, with proptosis and oedema 
of the conjunctiva, forehead and face. Amblyopia, or blindness, is the rule, but the 
appearjmee of the fundus of tlie eye usually remains normal until the late stages. 
Paralysis of tlie ocular muscles and amesthesia of tlic eye may also occur. The condi- 
tion usually becomes bilateral within a day or two. 

. DiJtgnosis. — ^This usually depends on the presence of some of the conditions 
with wfuch sinus or venous thrombosis is known to be associated. The possibility 
of clot in the superior longitudinal sinus and related veins should always be con- 
sidered : (1) when any con\*uUive or paralytic phenomena comes on within a month 
of diildbiith or abortion ; (2) when in an elderly or debilitated patient manifestations, 
which may include alexia and visual disorientation, suggesting vascular lesions on 
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the two sides of the brain occur wtbui a fov days of each other, (3) 
hydrocephalus appear m association with or soon after an attack of ouus media, an 
there are no other indications of cerebral abscess and (4) when paralyUc or con^-ulsn 
phenomena occur soon after an injury near the vertex of the skull , 

Lateral sinus thrombosis is almost exclusively associated with car disease, a 
Its presence can usually be confirmed by Queckenstedt’s test. Thrombosis ot ^ 
cavernous sinus presents such a charactenstic picture that if an exatmg cause 
present the diagnosis is seldom m doubt. .i 

Prognosis — In the non infective cases the prognosis as regards life is usiw^ 
good The paralytic phenomena generally make great and often complete 
within a few wee^, but in the severe cases spasticity m the legs and upper arms nwy 
be left. Bhndness or impairment of vision may follow cavernous sinus thrombosi 
As to the infected cases the prognosis, formerly ommous, has been CTcatly 
by the introduction of the sulphonaimde drugs and pcninllm With lateral sin 
thrombosis, recovery usually follows prompt operation . 

Treatment. — In the non mfecuve cases the first indication is to allay 
if present, and doses of soluble phenobatbitonc up to gr 3 at a time may be admins 
tered by intramuscular injection, or by mouth if that is possible AnticoaMUii 
may be emplojed to prevent the spread of thrombosis, but tJiey should be used u* 
full knowledge of the risk of toxic effects (see p 847) For the paralytic phenotneM, 
the treatment is identical with that of cases of cerebral arterial thrombosis , 

The infective cases should be treated immediately as cases of septicicima, 
the local exQting conditions are likely to mvolve any coUecuon of pus, such as 
epidural abscess, appropriate prompt surgicid measures should be taken 


SYPHILIS OF THE CENTRAL NERVOUS 
SYSTEM 

Before the War of 1914-1918 syphilis was responsible for far more cases of 
nervous disease than any other smgle factor, but during the last 40 years the incideo 
of neurosyphilis m the United Kingdom has shown a steady decline until it is oo 

less than a tenth of what It formerly was . .* 

It IS known that in many cases of syphilis the menmges become infected with m 
syphihtic organism early m the secondary stage, but m most cases, especially « 
quately treated, this mfection dies out within a year or two In a number of i 
however, it persists and may become very resistant to treatment. After an 
which IS seldom less than 2 years, syphihtic disease of the meninges and of the dIi>o 
vessels of the central nervous system, may give rise to symptoms, and in 
stances, after an interval varying between 5 and 30 years, disease of the cerebi" 
parenchyma may become manifest as general paralysis of the msane, or degecew*’® 
of fibres in the postenor nerve roots and spinal cord may give nse to tabes dorsalis 
In menmged and vascular syphilis the lesions are composed of nuhaiy 
They commence with the collection of spirocfastes m the spaces surrounding ^ 
small artenes, and this is followed by an inflanamatoty reaction with cedema ^ 
exudation of many lymphocytes and plasma cells around the ftmall vessels 'Vhes^ 
cells may wander freely mto the nervous tissues away from the vessels and may fono 
clumps often containing giant cells, and these too are miUary gummata. The , 
penartenolar inflammation u followed m many instances by invasion of the whole 
vessel wall (panarteritis) and often the most conspicuous feature m such panarteritis 
IS a proliferative endartentis which may give nse to thrombosis 

iTie sequence of events m the primary d^cneraUve processes m parenchymal^* 
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syphilis is less well known and tlicse processes are as yet unexplained. In only one 
fonn of nervous sypliilis, namely, general paral^is of the insane, is Treponema 
pallidum found in tlie parenchymatous elements of the central nervous system. ^ 

In cases of ncurosyphilis the Wassermarm reaction is usually positive in the 
blood. The most frequent exceptions to this arc in cases of tabes dorsalis, in which 
disease the blood Wassermann reaction is native in about 30 per cent, of cases. 

The cerebrospinal fluid in neurosyphilis shows typically a group of changes, 
comprising lymphocytosis, excess of albumin, and a positive Wassermann reacuon. 
The Wassermann reaction may, however, be negative in the fluid when it is strongly 
positive in the blood and this combination is commonly met with in cerebral meningo- 
vascular sj^ihilis. It is thus essential in all cases in which syphilis is a possible cause 
of central nervous symptoms to examine tlie Wassermann reaction both in the cerebro- 
spind fluid and in the blood, since cither may give a positive result when the other is 
negative. In some cases of neurosyphilis, particularly tabes, the cerebrospinal fluid 
is normal in every way. 


GENERAL PARALYSIS OF THE INSANE 
Synonym. — Dementia Paralytica; General Paresis. 

Definition. — ^This is a progressive disease of the brain due to syphilis, causing 
mental and physical deterioration and finally dementia and paralysis. 

iEtiology. — Infection with Treponema pallidum [Spirochata pallida) b the essen- 
tial cause, and the disease usually begins between S and 20 years after infection. 
The incidence is much greater among males than among females, and the onset of 
the disease occurs most often between the ages of 30 and 50. It may appear in 
adolescence as the result of congenital infection. The incidence among syphilitics 
in general has been estimated as high as 5 per cent., but among those who liave been 
weU treated in the early stages the inddence b probably less than 1 per cent. It 
formerly represented about 10 per cent, of all cases of neurosyphilb and nearly a 
quarter of those treated as hospital in-patients. 

Pathology. — At necropsy the brain appears atrophic, the suld bdng widened 
and the convolutions reduced in size. These changes are most pronounced over the 
interior and middle portions of the hembpberes, but in some cases only the ocdpital 
poles escape. The meninges often show considerable thickening and opadty, and 
the pia adheres firmly to the cortex. On section the cortex b found to be reduced in 
thid^ess. The ventrides are enlarged as a result of the atrophy of the brain substance, 
and their ependymal lining appears granular or “ frosted 

The essential changes are in the ganglion cells of the cerebral cortex. Micro- 
scopical examination under the low power shows that many of these celb have db- 
appeared and that those remaining are arranged irregularly. The celb are often 
shrunken, and their nudei stain deeply. In association with the neuronic damage 
there is a marked reaction of the glid ceUs and histiocytes (rod cells). The subpial 
lamina of glial tissue is increased. The histiocytes proliferate and hypertrophy and, 
when, stained with Prussian blue, arc found to contain iron in their cytoplasm — a 
pathognomonic finding. Many of the cortical blood vesseb are surrounded by a peri- 
vascular ** cuff ” of lymphocytes and plasma cdls, and the vesseb often show prolifera- 
tive changes in their endothelium. 

Treponema pallidum can be demonstrated in the nervous tissue. 

Symptoms. — For months before intellectual defect becomes apparent the patient 
has usudly shown some defect of emotional control. He has become exdtable, 
moody, liable to outbursts of temper and easily moved to tears by music or the cinema. 
Thereafter he b^ms to show a lack of concentration and persbtence ; he ceases to 
pursue hb old interests and adopts new ones in rather rapid succession. At this 
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Stage he is “ full of ideas ", but soon begins to show dcfiacncy of judgment m apply- 
ing them, seemg only the great advantages of his schemes 
hmitauons He assumes his ability to attain every wuh, and this rnay lead w out 
bursts of wild extravagance By this Umc he has become forgetful, inattenuve w 
business and careless Within a short time he has actual delusions concerning 
own capacity, and he may boast of his physical power, wealth or sonal posiuo , 
but the classical delusions of grandeur arc now a ranty , 

In many other cases the symptoms arc merely those of simple dementia 
gradual reduction of interests and of mental and physical activity The pau 
ability to perform his usual work is gradually unpaired, especially if it is of a 
character, and when calculation is involved his mistakes become frequent. In a 
number of such cases the patiertts are depressed ifl the early stages, and the 
quent delusions may be melancholic or hypochondriacal As the disease progr ' 
memory becomes more and more defective, excitability and activity give way 
apathy and lethargy, and delusions die out. The patient lies in his bed showing n 
sign of mental activity, indifferent to his surroundings, incontinent and more or 
paralysed . 

The first of the physical changes accompanying the mental deterioration is aim ^ 
always tremor Usually, if not ^ways, it begins by affecting the voice, giving i 
vibrant emotional quality, hut this change usually escapes notice When, bowei 
the tongue, hps and cheeks become tremulous, the irregulanty of » 

pronounced The typical tongue tremoi* is a backward and forward 
movement of the organ when the attempt is made to protrude it Speech is 

affected early At first it is merely hesitant, later it becomes indistinct and irf^» 

syllables are omitted, mterpolated or slurred, and the voice becomes feeble ana u 
intonation Utterance then becomes jerky, and consonants are slurred CWflg^ 
at a higher physiological level m speecn system also occur and cause elision 
syllables or of words, and attach of aphasia are not uncommon As the 
fails confusion arises in the construction of long sentences, proper nam^ *^Vthe 
gotten, the choice of adjectives and verbs becomes more and more limited, 
vocabulary diminishes until only intetjections afe left Written language sutler 
the same way, and may show defects of execution and of ideation before spoken ^ 

IS noticeably altered Tremor becomes marked in the hands and other parts ^ 

body and, because of the unsteadiness of the hand the writing deteriorates, and » 
the intellectual deterioration words are often misspelt 

Apart from tremor there are no physical signs that Can be counted upon ^ ^ 
early stages tupiUary abnormaliues are very common, but they simply mm 
central nervous syphilis and have probably been present for some lime 
onset of general paralysis The complete Argyll Robertson phenomenon is not J 
common but incomplete forms of if and inequality and irregularity of the i^P 
are usual Signs of disturbance of the pyramidal System — extensor plantar 
and exaggeration of the tendon jerks — usually occur before long If any 
tendon jerks are absent, as is not uncommon it h because of the presence of an 
of tabes dorsahs Incontinence of urine often occurs early, but it iS more often 
to lack of aitenuon than to any failure of the Sphincter reflexes At a later sm 
control of both bladder and rectum is always lost. Sexual impotence iS 
most cases for several years before mental symptoms appear, but irt a feW of the in 
acute cases the onset is accompanied or preceded by a phase of seXUai exatemeot 

As the disease advances, the paralytic features become more pronounced- 
the so called ' congestive aiucks hemiplegia or monoplegia appears, . 

Without an mitial Jacksonian fit Ibscovery OccUrs m the course of a iev/ days 
weeks, but the limbs gradually become weak. 

Gencrahsed epilepufortd seizures ate common arid often aggravate tbe P ^ 
existing symptoms, and m a large proportion of cases death eventually occurs 
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coma following a fit In some cases convulsions are the first manifestation to attract 
attention. When the patient is examined, however, it is usually found that he is 
already tremulous. Such cases are among Ac most favourable for treatment, because 
Ae disease may be arrested before mental deterioration has become apparent. In- 
somnia is frequent in Ae prodromal period, but in Ac early stages sleep is often ex- 
cessive. Later, sleeplessness and motor resdessness are often troublesome symptoms. 

Tabo-paresis. — ^The condition kno%vn as tabo-paresis consists of a combination 
of certain features of general paralysis wiA certain features of tabes. The mental 
symptoms are, as a rule, relatively mild, tremor and Ae speech disturbances- are 
moderate, Ae knee-jerks and ankle-jerks are absent, and Acre is usually some sensory 
impairment of tabetic type and distribution ; Ae pupil reactions are likely to be of 
Ae Argyll Robertson type, and optic atrophy may be present. A considerable number 
of cases of nervous syphilis in which optic atrophy is Ae first recognised feature 
develop as cases of tabo-paresis. 

Serological Reactions. — Provided Ae patient has not recently received anti- 
syphilitic treatment, his blood will almost certainly give a positive Wassermann 
reaction. A negative result, however, should not be accepted as conclusive evidence 
against Ae presence of general paralysis of Ae insane. The cerebrospinal fluid in 
an untreated case usually shows an increase in Ac number of white cells and in the 
protein content, wiA excess of globulin; Ae Wassermann, reaction is invariably 
strongly positive, and Lange’s colloidal gold test almost always shows maxim^ 
changes in the firet four or five tubes (paretic type of curve). 

l^agnosis. — ^The diagnosis depends on Ae combination of mental changes wiA 
typical changes in Ae cerebrospinal fluid. Tremor is almost invariably present, 
at any rate m Ae voice, la Ae complete absence of tremor, even when the fluid 
changes are typical, it may be doubted wheAer Ae condition present is general 
paralysis of Ae insane and not one of Ae oAer forms of cerebral syphilitic disease. 
Cerebral meningo-vascular syphilis may cause mental deterioration and paralysb, 
but tremor is seldom prominent, and Ae changes in Ae cerebrospinal fluid, especially 
Ae colloidal gold reacdon, are likely to be somewhat less intense. 

In Ae absence of reliable examination of Ae cerebrospinal fluid or blood, Ae 
histo^ of change in Ae patient’s character, combined \viA intellectual deterioration, 
impaired emodonal control and tremor, is almost sufficient for Ae diagnosis. Com- 
monly Ae patient himself has little or no insight into his altered state, and may 
express his subjective sense of well-being and oi intellectual acuity in glowing terms 
that arouse a suspicion of Ae true state of affairs in the trained observer. The non- 
syplulitic conditions wluch cause a similar gradual change are rare wiA Ae exception 
of arteriosclerotic dementia. The latter usually occurs at a later age Aan general 
paralysis and is associated wiA less tremor. In general par^ysis pupillary abnormali- 
ties are a^ost constant and slurring articulation soon becomes added to Ae tremor 
of Ae voice. 

In rare cases chronic alcoholism gives rise to an “ expansive *’ mental state and 
tremulousness, which cannot wiA confidence be distinguished from general paralysis 
wiAout examination of Ae cerebrospinal fluid. WiA delirium tremens visual 
hallucinations are a prominent symptom. Alaheimer’s disease is a rare form of 
degeneration of Ae frontal lobes, which comes on in middle age and causes gradual 
mental deterioration associated wiA tremor. ■ Pupillary abnormalities are absent (see 
p. 1630).^ In the absence of pupillary or oAcr clinical signs of nervous syphilis it 
may be impossible to distinguish the depressed form of general paralj-sis of the 
insane from oAer s^tes of depression. In many cases Ae tremulousness may suggest 
Ac correct diagnosis, but some tremor may also be seen in cases of depression wiA 
agitation due to oAcr psychoses. When a history cannot be obtained and Ae patient 
is in a maniacal or a hypomanic state, Ae differentiation from oAer forms of mania 
may for a time be impossible. 
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Course and Prognosis -The cnsct^^^y The 

?'TeX'nce='o£°Xc»eS^^ 

C„rn^°'iriy *:c“n" run .heir course m a 

L ueeks Usually the *='“0 ” o^S'd^longerAan that of general 

The duration of tabo paresis is 8“ course S often prolonged 

^m^ho^UrmthfcSebrLrn^^^^ 

rienl PrevenUve ueatmcnt then co^uB ” “ Je of .nfecoon 

sr=^ryrand°'rc^Ko'a^^^ 

““Srt-i^^X'oSntVat .he physrcran m cWge °f oC of 

parSysu should have cLrly m --“9^ '»* T^mlr” 

treatment. Cure consists of two disunct parts— the eradiMUoa Tbe®eao5 

Infection from the brain, and the restoration “^^"fomerand do not ai® 

of treatment at our present disposal may a^mplish J^c fomcr 

h»•^ond that. The subsequent rcstorauon of cerebral funcuon depen 

cotcry of such cerebral tissue as is ’rnpable of ““very, and we toe^^yet^^ ^ 

of influencing the natural course of this process This ainow*'* 

nenod of about 2 years and attains very different degrees according to .nJteness 

of lUmawe already suffered by the bram before the disease was arrested th _.fjyl 

Xt.a^LX'cte'rt^enf^ceJjp^ 

The pemalbn treatment consists of the administration of a jg noW 

Oxford units intramuscularly over a period of approximately 10 days , ^ 
usual to cnc about 10 million umts, in a single course, or m two cour^ 
begun with injections of 15.000 umts or so ^rcc umw m the course of ^ntd 3 
It IS usual to proceed with doses of the order of 60,000 units every 3 “OUJ 
total of 5 or 6 million umts has been altamcd. re 10 or 12 dajs more t mjec 

of maintaining the concentrauon of pemaUin m the blood with less ccept 

uons. e s one ocry 24 hours, arc on trials but none has yet obtained g®”f,^^crapy 
ance No pcnioUin is given intrathccally During the course of 
a mixture contaimng iodide of potassium (gr 20 or gr 30 to the dose) “ mb, 

chloride soluuon (1 m 1000) (J to I drachm m each dose) should be given oy 
with the idea of aiding the absorption of gummatous elements m tne oi 

was discovered m 1917 that general paraljsis could be arrested 
for the next 30 jears benign tertian malaria was used all over the world as a ^ 
peutic measure. The patient was allowed to have from 6 to 12 ngors accor 
lus phjsical suic ami Uien the malana was stopped by qumine or 
ueatmcnt was mostly earned out in spcaal hospitals or clinics, with ®*P*w^jjj the 
nursing staff, and under such conditions the mortality (from the disease and tr 
malaru) dunng Uic sugc of acuve Ueatmcnt was of the order of 10 per cenn, 
under less favourable condiuons it was much higher 

When It was cstabbshed that the pjrcxia was the act ual curauve agent, > 
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more easily controlled methods of produdng it were developed, tlie most successful 
of which was the heating of the body in a suitable cabinet by electrical “ short waves 
After any successful treatment clinical improvement is very gradual. The first 
clinical effects are the reduction of tremor and of excitability, and an improvement in 
the patient’s memory and alertness. During the next few months, improvement in 
favourable cases is pronounced, but 2 years elapse before the full effect is obtained. 
Changes in the cerebrospinal fluid with one important exception, are equally gradual. 
Within a few we^ of the end of successful treatment the number of cells in the 
cerebrospinal fluid falls to near the normal level (3 per c.mm.), indicating tlie cessation 
of active inflammation in the central nervous sjretem, but the other abnormalities in 
the fluid show, for the time being, little change. The Wassermann reaction of the 
fluid usually dies out in the course of a year or so, but the paretic colloidal gold curve 
may persist for several years, and its presence is not to be regarded as a sign of syphilitic 
activity. If treatment has not been successful in eradicating the infection, the first 
sign of relapse is an increase in the number of cells in the cerebrospinal fluid and 
such increase will almost invariably be observable by the end of 6 months; conse- 
quently, if at the end of 6 montlis the cerebrospinal fluid contains more than four 
cells per r. mm. , a further course of treatment should be given. 

The effect of modern therapy is to arrest the active disease, and the clinical results 
depend chiefly on the degree of mental deterioration that had occurred before treat- 
ment was instituted. The most satisfactory cases are those in which convulsions or 
other acute phenomena have brought the patient under care before mental impair- 
ment has become obvious. However, patients with mental symptoms of short dura- 
tion often do well. In cases of slower evolution, Nvith evident mental impairment, 
arrest of the disease may leave tite patient incapable of useful mental work and unfi t 
to hold any position of respoosibili^. 

In occasional cases cerebral degenerative changes of a non-specific character occur 
in later life and give rise to a secondary dementia. 


CEREBRAL SYPHILIS 

Synonym. — Cerebral Meningo-Vascular Syphilis. 

Definition. — In most of the cases to wluch the term " cerebral syphilis ” is 
applied the chief incidence of the syphilitic process is upon the meninges and blood 
vessels, the brain bemg affected in a less degree and by secondary processes. Actual 
syphilis of the brain is uncommon. It occurs, however, in two forms : (1) Gumma 
of the brain, and (2) a diffuse gummatous infiltration throughout the cerebral hemi- 
spheres or even in the cerebellum, the meninges always being involved to some 
extent. 

AStioIogy. — Cerebral syphilis (as distinct from general paralysis of the insane) 
occurs in about 4 per cent, of all persons who a^uire syphilis. The onset of symp- 
toms is commonest from 1 to S years after infection, but it may be as early as 2 or 3 
months or as late as 30 or 40 years. Characteristically, the patients are young men, 
but a “ stroke ” due to syphilitic vascular disease may occur at any age and at any 
interval after infection. 

Pathology. — Both tiie meninges and the cerebral blood vessels are always affected, 
but the degree of involvement of each is subject to great variation. When the disease 
falls cliicfly upon the meninges it most frequently causes a diffuse, subacute or chronic, 
gummatous leptomeningitis at the base of the brain. Less often it affects the cover- 
ings over the convex surface of the bnun, and if so it is usually more intense over the 
frontal and parietal lobes than over the ocdpltal and temporal. In severe cases a 
gelatinous exudate fills the subarachnoid space and extends along the vessels and nerves. 
Later, the newly formed tissue organises and forms sclerosed gummata. Hydrocephalus 
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may result Many symptoms of cerebral syphilis are caused ^ 

result from hydrocephalus or vascular disturbances In rare 
infection gives rise to an acute diffuse mciungitis indistmguishable wino f 
tests from other kinds of acute menmgiUs (see p 1461) 

In cases where the mam incidence falls upon the blood vessels, tne . 

the base of the brain, forming the ardc of Willis or arising from it, . ^^3 
their branches, are most often attacked To the naked eye they show r 

in size, due to thickening of their walls in circumscnbed areas 
intima, together with a round celled infiltration of the outer co^ts en ^ 
obUterans — is the characteristic nucroscopical change In smaller artenes 
the brain or on its surface the same changes occur, and these vessels, as well 
at the base, may be compressed or invaded by disease beginning in the me 
In each case their lumen is narrowed or obliterated, thrombosis occurs rea ^ 
softening results m parts from which the blood supply is cut off Obliterative 
also occur m the veins and perivascular spaces, and lead to further impairm 
the nutntion of the bram j 

Gumma of the brain is rare When present it arises from the of 

be multiple, and the convexity of the hemisphere m the motor region is the 
election A gumma may spread so as to involve the overlying bone , 

Symptoms — ^The symptoms of basal meningitis are partly general P ^ 
local from mvolvement of some of the cranial nerves The general 
headache, lethargy and impairment of intellect and memory The headache . ^ 

seated and severe The lethargy is variable and may pass off for a time or may o ^ 
into stupor Any one or several of the cranial nerves may be paralysed 
symptoms are rarely absent, pupillary changes being the rule and external ^ 
palsies common Mild papillcedema is also common and optic atrophy nia y^ 
m one or both eyes. A symptom presumably due to involvement of the hypothai 
or of the pituitary is obesity Diabetes insipidus sometimes occurs erebral 

When the meningitis is distributed chiefly over the convexity of the ce 
hemispheres there may be long penods of mtcirnittent headache, which is gfc 
usually situated near the vertex of the skull and the skull may be tender ^ 

cases convulsions arc common, they are most frequently generalised 
fits, but Jacksonian attacks are not uncommon and are usual in the more j ^ 
cases Attacks of aphasia may occur In all the more severe cases some men^ i 
pairmcnt is the rule, usually simple dementia, but there may be mild delusions 
emouonal instability is common 

When the blood vessels arc predommantly affected prcmoiutoiy symptoms o ^ 
occur before there is any severe ‘stroke ’ These consul of transitory 
of one arm or other part of the body or of local twitching Headaches are cotnm 
Hemiplegia is the usual syndrome which supervenes, and in some of these 
13 of the most severe type In addition to the paralysu and spasticity there 
sensory loss m the affected limbs and complete or partial hemianopia 
usually accompames tight sided hemiplegia The Wassennann reaction is ; 
strongly positive in the blood rmaflO 

Diagnosis — Thu depends largely on the ducovery of a positive Wasser®^ 
reaction It is usually positive m the blood but m many cases it u negauve m 
cerebrospinal fluid Pupillary abnormahtics may be of great help m 
syphilu as a cause, but the posstbih^ of a tumour in the mid brain must be oo ^ 
m mind The Argyll Robertson pupil in its pure form is not common m c®® 
mcningo-v ascular sy philu ^ 

Jacksonian epilepsy or fits of any land in pauenta — parucularly male gb 
between 24 and 2>~are suggestive of syphihuc meningitis or gumma, even 
these aro not now the commonest cause of sucli symptoms Pliu applies 
if the atucks arc of a peculiar character, such as an attack of aulomatum and a®” 
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Fluctuation in the symptoms is one of the features of tiie disease, and in the 
milder cases the patients may be well for months at a time. 

Prognosis. — With antisyphilitic treatment a large measure of recovery is the rule 
but some mental impairment, headaches and occasional fits are common residual 
phenomena. Signs of hydrocephalus may persist in some degree. Hemiplegia may 
respond to andsyphilitic treatment, but in the majority of cases it is little sdfected. 

Treatment. — Prophylactic. — If syphilis has been contracted, it should be thor- 
oughly treated in its early stages. ^Vhen the Wassermann reaction of the blood has 
been rendered negative, the test should be repeated once a year for the first 5 years 
and then every 2 years. The cerebrospinal fluid should be examined after the blood 
has been rendered negative, but an interval of 2 or 3 months should be allowed 
beUveen the end of a course of treatment and the lumbar puncture. If the cerebro- 
spinal fluid then gives a positive reaction, treatment should be continued and the 
fluid should be examined as before, 3 montl^ after the end of the course of treatment. 

Curative. — As soon as the diagnosis is made, and in very acute cases even before 
it is established, antisyphiUtic treatment should be begtm, with potassium iodide and 
mercury by the mouth, and wdthin a day or two a course of penicillin as described 
for general paralysis of the insane (p. 1458) should be started. The potassium iodide 
and mercury can be combined in the following mixture : potassium iodide, gr. 10 
to 20; solution of mercuric chloride, mins. 30 to 60; arsenical solution, mins. 24; 
chloroform \s-ater, fl, oz, This should be taken with as much water as desired 
three times a day after food, but is not to be taken when the stomach is empty. If 
either dyspepsia or diorrhesa occurs, the mixture should be stopped for a time and 
replaced by one containing bismuth carbonate, gr. 15, instead of the solution of 
mercuric chloride. 


ACUTE SYPHILITIC MENINGITIS 

This is a rare condition, almost confined to young men. It occurs usually within 
a year or two of infection and has even been associated \vith the secondary rash. A 
peculiar feature is that acute sj-philitic meningitis or a condition closely resembling 
It (meningo-reddive aigu) may occur during a course of arsenical injections, and 
there is some reason to believe that in such instances the treatment is a precipitating 
factor. 

Symptoms. — ^The clinical picture is indistinguishable from that of other kinds 
of acute meningids. Headache is intense, the temperature may rise to 102“ or 103“ F., 
the patient is delirious and may have maniacal outbursts, and stiffness of the neck is 
present, but Kemig’s sign is not usually pronotmeed. The optic disks may be blurred 
and slightly swollen. The condition of the pupils is not usually of diagnostic value. 
The tendon and plantar reflexes are variable, as in oilier kinds of acute meningitis. 
The cerebrospinal fluid may contain 1000 or 1500 cells per cubic millimetre, of 
which as many as 30 per cent, or even more may be polymorphonuclear. The Wasser- 
mann reaction is strongly positive both in the cerebrospinal fluid and in the blood. 

Treatment. — With the administration of potassium iodide and mercury by the 
mouth, and the injection of small doses (10,000 to 15,000 units) of penicillin intra- 
muscularly at 6-hourIy intervals, the fever and delirium quickly subside and the 
headache abates. Treatment must tlicn be pursued on the same lines as for other 
forms of mcningo-vascular syphilis. Good recovery is the rule, but some mental 
impairment is often lefu 


TABES DORSALIS 
Synonym. — Locomotor Ataxia. 

Detinition. — This U a disease of typhilitic origin characterised clinically by ataxia 
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person cannot raise it more than 60". and «c^ive range of f 
Fs often a staking sign In extreme cases the legs “n uL and the 

the body can be flexed so that the head touches the bed betucen the knees, 
patient is able to imitate the tacks of the “ doublc-jointed man 

ATAXIA— At a shghtly later stage the coarser fibres in the P“^™5 rfa 

are concerned with sense of posiuon suffer in the same way as me pain ^ 
fibres The patient then becomes unable to appreciate exactly the po 
extremiUes As a rule, the lower limbs are affected first and jn 

becomes unable to direct the movements of his feet exaedy, and ® , become* 

centre of gravity m the nght posiuon relauve to them with the result tn ^ 

unsteady The trouble is first noticed when co-ordinated movemen 
performed without the aid of vision, as when the paUent is washing nm ^ 

mormng This disability is partly overcome for a time by separaung tne 
the patient stands and walks on a wide base, he watches the ground a 
more unsteady with his eyes closed or m the dark When standing ^t-gjigs 
together he is more unsteady with his eyes closed than with his eyes open ^ 
sign) As the loss of sense of position advances and at the same time the 
infiuence of muscle tone is lost, movements of the lower limbs become very 
In waling, the feet are raised too high and arc brought down with irregu 
often too violently, so that the gait becomes stampmg. The steps arc ° 
length The patient staggers from side to side and may fall Ev entually '*"^ypper 
become impossible The same inco ordination of movement occurs m 
limbs but usually m less degree The patient becomes unable to direct 
ment of hu hands and fingers exactly without watching them, later he o 
dumsy, and eventually may hecome unable to feed himself u i w in tb® 

SPHINCTER TROUBLES — ^These are the result of lowering of pam 
bladder which is the afferent element in the reflex of mictuntion ^ tbo 

distension of the bladder becomes essential before the act can be started ^ 
fails before the bladder is completely emptied, and residual urme is present ^ 
increasing quantity Though this causes little or no mconvcmence to the 
first, it often leads to cystitis and renal complications Later, difficulty in * ^ 

micturition and nocturnal incontinence are common Acute retention of 
sometimes the symptom which first bnngs the patient under observation, but rcte 
at any stage of the disease may be attributable to enlargement of the 
removal of the latter may give complete rehef Sexual desire and power are u* 
lost early m the course of die disease hance* 

OCULAR DISTURBANCES — ^\VhiIe manifestaUons referable to spmal-root disturbao ^ 
are developing, certam others anse in the areas supplied by the cranial nerves 
most important are abnormalities in the reactions, size and outline of the P^P^Vjie 
pupillary disturbances of some kmd are often the first signs of the malady 
Argyll Robertson pupil is the most charactenstic abnormality, but it is not 
m Its pure form, namely, a very small pupil, which reacts normally to -cc 

but not at all to light, and docs not dilate fully under the influence of a pf 

(see p 1343, 1466) Absence of the light reacuon m one or both pupils, 
without retenUon of the convergence teacUon, is usual, and atrophic changes lO 
indes are very common ti 

The size of the pupils vanes greatly m different cases Most often they are 
but pupils of moderate size are common, and sometimes they are widely dua ^ 
though this 13 very exceptional and u usually associated with opUc atrophy ^ ^ 
not unusual to see pupds which, when contracted to accommodaUon, are of 

larger than the bead of a pm, but the “ pin-pomt ” pupils are rare h ac* 

the pupils or irregulanty m their outline is present m most cases In old tape« ^ 
whi '* ^ ' ’ 


in whom the disease has been present for very many 
wholly inactive both to light and on convergence 


years the pupils may be i ,. 
Partial bikteral ptosis usuawj 
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comes on at a later stage, and it is compensated for by elevation of the eyebrows. 
In addition there arc a general flabbiness of tlie facial musculature and a greyish pallor 
of the skin. All these features combine to give tlic patient a somewhat distinctive 
fadal appearance — tlie tabetic facies. 

Optic atrophy . — Syphilitic optic atrophy is an important complication and occurs 
with such frequency that it is often called tabetic optic atrophy. It has been estimated 
tliat it is found in about one case in ten. It may be tlie first indication of neuro- 
syphilis. The peripheral portion of the visual field is lost first, and charts of the 
fields at this stage have a most irregular outline. Central \dsion is the last to fail, 
and as long as it persists the impairment of sight may escape notice. The most acute 
cases proceed to complete blin^ess in 2 months, but the slow cases take many years 
or remain unilateral. The atrophy is primary, that is, it is not preceded by papill- 
cedema. The disk becomes white and flat, and is sharply outlined. Cases of tabes 
which begin with optic atrophy do not, as a rule, develop much ataxia, but tliey often 
develop mental disturbances and become cases of tabo-paresis. 

VISCERAL CRISES. — Occasionally attacks of intractable vomiting occur, each lasting 
a few days, and during this time tlie patient “ cannot keep anything down The 
vomiting may be associated with epigastric pain, but more often there is merely 
discomfort. Tabetic pains in tlie back are commonly associated with or precede the 
crisis. When the attack is over, the patient is quickly well again, but such attacks 
continue to occur at intervals of months or weeks. They often take place before other 
symptoms of tabes dorsalis have attracted attention, and the vomiting is not infre- 
quently attributed to intestinal obstruction, or to perforation of the stomach, with 
the result that laparotomy is performed. Rectal crises consist of painful and pro* 
longed tenesmus; vesical crises of severe dysuria and laryngeal crises of prolonged 
spasm of the larynx causing stridor, cough and dyspnoia. 

Trophic changes. — Charcot's disease of Joints . — In some cases, usually those of 
a very chronic type, severe disease leading eventually to articular disorganisation, 
occurs in one or two joints. The first si^ is usually rapid swelline in and around a 
joint, with eflusion and oedema. The effusion, in slight cases, subsides slowly and 
the joint rerovers, but more often the enlargement is followed by destruction of tlie 
cartilages, wasting of the ends of the bones, periarticular new-bone formation and 
destruction of the ligaments. The joint becomes disorganised, the range of move- 
ment is increased and crepitations of startling coarseness are heard and felt when 
the part is handled. The characteristic feature is the complete absence of pain. 
Dislocations occur readily, especially at the hip, and the presence of an arthropathy 
may be first revealed by the occurrence of a pathological fracture of the neck of the 
femur. ^ The diseased joint sometimes becomes infected, most frequently in the foot. 
The joints most often attacked, and in order of frequency are : knee, hip, ankle, 
small joints of the hands and feet, the spine, shoulder and elbow. 

Charcot’s disease of joints is very frequently associated with negative Wassermann 
reactions, both in the blood and the cerebrospinal fluid. In one instance in which 
the blood and cerebrospinal fluid gave negative results, fluid aspirated from the 
affected joint gave a strongly positive reaction. 

In certain tabetic patients changes occur in some of tlic bones, so that they break 
with a small degree of violence. 

Perforating ulcers of the skin . — ^Trophic changes in the skin give rise to chronic 
ulcers, Usually on tlie sole of the foot, which gradually increase in depth until the 
foot may be perforated. These ulcers, like the other trophic disturbances of tabes, 
are usually painless. 

Tabetics tend to get thin, and a slow loss of weight is an early sign. If there is 
any tendency for the weight to increase, a paretic element is almost certainly present. 
Manifestations of syphilis in other organs are rare in the course of the disease, with 
the exception of aortitis, which occasionally occurs. 
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of the lower limbs m walking and by numerous other signs, and pathologically by 
degencrauon of the posterior columns of the spinal cord , 

^^tiology —Syphilis is the essential factor m causation Little is 
contributory factors which determine the occurrence of tabes dorsalis in some p 
with syphilis and not m others Males arc affected a good deal more 
females The onset is usually between the ages of 30 and 45 
between 5 and 15 years after infection It may occur m both husband an 
‘ conmgal tabes It also occurs, not very rarely, as a result of congenital yp 

and then appears m adolescence or early adult life , „y»j)ce 

Tabes dorsalis was once the commonest form of neurosyphilis, but its ir 4 
has shown a marked decline m recent years nstenor 

Pathology — ^Thc most evident morbid change is degeneration m the p 
columns of uie spinal cord It is, however, generally beheved that this is 
but results from disease affecting the fibres of which these columns are 
before they enter the cord These fibres and other fibres of the posterior 
are most probably affected by syphihtic toxins, cither where the nerves pass tnr ? 
the meninges or where the roots enter the spinal cord As a secondary jjjg 

neuroglia around the degenerated fibres increases in amount and density ^ 

characteristic feature m sections of the cord in tabes is shrinkage and sclerosis ° 

posterior columns The sclerosis usually appears earliest m the postero lateral co , 

of the lower lumbar and upper sacral regions but m advanced cases f °(j{j 

and cervical sensory roots are also affected the posterior columns are sclerosed thro g 
out. In advanced cases the endogenous tracts of the postenor columns show 

tion and m some the afferent tracts m the lateral columns are also affected in 

tion there is often a subpial or marginal degeneration practically all round the 
at many levels . i j 

Atrophy of the optic nerves commonly occurs, and seems to be the result 
combined interstitial gummatous mflamroauon and primary degeneration ^ 
nerve fibres The ocular palsies of tabes arc probably mamly due to ^”^^5 
meningitis but there may be a degeneration of the nerve cells in the nucleus ot 
third nerve 

Symptoms — Few diseases cause so many different symptoms The most co 
mon features arc ( 1 ) lightning pains ( 11 ) objecUve disturbances of sensatw 
(ml loss of tendon reflexes , (iv) ataxia (v) disturbance of pupillary reflexes esp» 
lally the Argyll Robertson pupd and (vi) impairment of bladder control Less frequ^ 

are (vii) visceral crises r e acute disturbances of function of ceitam viscc^ 

of which gastric crises are the most common, but rectal, vesical and laryngeal cn^ 
occur (vm) atrophy of the opuc nerves, (ix) trophic changes— (a) 
disease of lomts (6) perforaUng ulcers of the skm and (c) a general trophic enc*. 
which renders the patients thin , 

The usual syndrome is essentially that of degencraUon of the postenor spih^ 
nerve roots or of the corresponding nerve cells in the postenor root gangha ana 
fact of the afferent elements of the nervous system m many parts of the body 
Sensory Disturbances — Subjective — Lightnmg pains are usually the first 
torn— sudden intense subbing pains which seem to shoot into parts of the lo"" 
limbs They occur at irregular mtervals and usually m bouts vary greatly m aevcrii) 
and arc often mistaken for rheumatism or neuritis The«e pams ment m 
dosest attention They arc rarely absent, they often precede other symptoois cy 
5 or 10 or more years and most imporUnt of all they possess peculiar features 
render theni pathognomonic of ubes and aUow the diamosis to be made m a syph‘““^ 
subject on their presence alone. Although they are rarely absent careful interrogation 
may be needed to disclose them To the question ^ Have you any pains ? 
patient may answer No If then he is asked if he has rheumatism he will often 
answer Yes and proceed to give an account of characten..tic Ubetic pa n® ° 
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several years’ duration. In other cases the patient mentions his pains, but their 
significance escapes notice because it is thought that they are too slight to be tabetic 
pains. It must be made clear at once, therefore, that the peculiarity of the pains in 
tabes docs not He in their severity, for Aey vary from a trifling sensation of discomfort 
to almost intolerable agony, but m their distribution, in their direction of propagation, 
and especially in their arrangement in time. 

As a rule they come on in attacks, in which single momentary pains are repeated 
at intervals of a few seconds or minutes for several hours, the whole bout lasting several 
days or weeks. BeUveen tlie attacks there may be long intervals of complete freedom 
from pain. The pains are felt most often in tlic losver limbs, but any part may be 
affected. They may be referred to the skin, to the muscles or to the bones. They 
are very common in the bony prominences around the knee and on the foot. The 
direction of radiation varies. In some the pain seems to shoot up or dorni a limb, 
but in a larger number it seems to strike the limb vertically as if a sharp object were 
pierdng it from without. Some patients experience botli Wnds of pains. The onset 
of each pain Is always sudden. If it is severe the patient may cry out, and if it over- 
takes him whilst walking he is forced to stop. The duration of each pain is usually 
momentary, but sometimes it lasts a second or two and fades away gradually. 

Other pains with characters which are not peculiar to tabes are common. They 
arc described as aching, burning or gnawing pains. Like the lightning pains, they 
alter with changes in the \veather and are usually attributed to rheumatism. Other 
cormnon subjective sensory symptoms are ” pins and needles ” in the extremities, 
a feeline of ts-alking on a soft substance, and of constriction around the trunk or 
limbs. More important tlian these, because it often appears very early, is hyper- 
aesthesia of the trunk, especially in its lower part. Light touches or applications of 
water at certain temperatures are almost unbearable. In cervical tabes sensory disturb- 
ances occur first in, and are more severe in, the aims. 

Objective . — In association with the foregoing subjective disturbances, objective 
impairment of pain appreciation develops. For some unknown reason this impair- 
ment (hypalgesia) has a strongly selective incidence, the areas at first affected being 
as follows : (i) a band across the chest ; (ii) over the lower halves of the shins ; (iii) 
on the nose and (iv) on the ulnar borders of the forearms. As the disease advances, 
the areas thus affected extend, and eventually pain appreciation may be impaired 
over the whole surface of the body. Deep pain appreciation becomes similarly 
affected. 

RE FLEXES . — Simultaneously with the involvement of the pain fibres, or very soon 
afterwards, the fibres which subserve reflex activities are affected, with consequent 
gradual interruption of the reflex arcs. The ankle-jerks and knee-jerks disappear. 
Loss of the ankle-jerks is an early sign in tabes, and often precedes loss of the knee- 
jerks by many years. The tendon reflexes in the upper limbs are lost early in cervical 
tabes, and are frequently absent in cases of the ordinary type. The tnceps jerk is 
usually the first to go. The skin reflexes are often exaggerated to a degree rarely 
met with in other diseases. Tliis is best seen on the abdomen, and is usually associated 
wi^ hyperresthesia to touch and temperature. The plantar reflex Is usually normal. 
It is sometimes absent when sensory loss on the soles is severe, and in cases where 
sclerosis of the pjTamidal tract exists as a complication of tabes the response is 
“extensor”. i 

HYPOTONIA. — Muscle tone, which b a reflex function, gradually becomes affected 
too, and in any established case passive movement of the lower limbs reveals definite 
hypotonia. The decrease in tlie tone of the muscles is often well marked at a time 
when lightning pains are the only symptom of tabes, and loss of skin sensation the 
only other manifWtation. It is shown by flaeddi^ of ^e rausdes, and by an abnormal 
range of active and passive movement of the limbs. The leg can often be raised to 
an angle of 100® from the horizontal, with the knee extended, whereas a normal 
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Diagnosis — ^Tabes dorsalis is diagnosed by its clinical features Examination 
of the blood and cerebrospinal fluid may not provide any evidence of syphilis , the 
Wassermann reaction is negative in one or the other m about 30 per cent of cases 
and oinipJetely negaUve m both in about 15 per cent. The diagnosis rests on 
(i) lightiung pams , (2) charactenstic sensory signs , f3) the Argyll Robertson pupil 
in one or both eyes , (4) absence of one or bo& ankle- or knee jerks, or a detmite 
diminution m one of them and (5) evidence of syphilis n f k 

Patients rarely seek advice until the clinical manifestations are fairly well estan 
lished, unless then: early pams are severe or gastric crises occur Even then it ^ 
nearly always found that the pupils are abnormal, the ankle jerks are absent, ana 
hyp^gesta IS present over some of the characteristic areas The knee ^erks rnav 
be present and even normal, but this should not mterfere with the diagnosis if the 
ankle jerks are absent. 

Disseminated sclerosis often causes ataxia in the gait and may even m rare instances 
cause absence of the ankle jerks, but signs of involvement of die pyranudai tract are 
usually defimte, the light reflex of the pupil is retamed, and superficial senso^ loss, 
if any, has not the distribution and the selective character that are typical of tabes 
dorsalis 

Fncdreich’s ataxia is distinguished from tabes by the presence of pyramidal tra« 
signs, dysarthria, nystagmus, pes cavus and usually some degree of scoliosis Juvenile 
tabes IS the most likely to be mistaken for Friedreich’s disease 

The effects of cerebellar ataxia are usually pronounced in the upper limbs 
the articulation as well as m the gait, the pupils arc not affected, me tendon jerks, 
though possibly dimmuhed, are not absent, and there is no sensory loss, and no 
sphincter disturbance Because of these features the differential diagnosis from tsbe* 
13 usually easy . 

Peripheral neunus causes Joss of tendon jerks and diminished sensation ovet w* 
peripheral parts of the limbs, and frequently causes ataxia, but there is usually also 
a loss of power in the extremities and possibly wasang, there is no sensory low 
the chest and nose, the pupils are not affected, and m many cases the cal\es are t cry 
tender instead of being insensitive to pressure as they are m tabes 

Subacute «)mbined degeneration of the cord associated with permaous anamua 
gives nse to ataxia, and loss of the ankle jerks and knee jerks, but the plantar reflexes 
are extensor, and the blood picture is that of pernicious anamia, although the anieim* 
may not be pronounced 

There arc t>\o groups of cases between which the diagnosis is espcaally difficult, 
and, m an individual case, may be impossible On the one hand, there is a group oi 
cases of mild tabes occumng m adults but due to congemtal mfecuon, m which the 
blood-Wasscrmann reaction is negative and the cerebrospmal fluid is conmletdy 
normal , and on the other, the group of non syphihuc cases described fay Foster 
Moore and by Adic in which the pauents have tonic ” or ‘ pseudo-Argyll Robert 
son ” pupils and absent tendon jerks (sec p 1344) In the former group the typJ^ 
patient IS undersixcd and of poor physique He comes under observauon, as a rule, 
for some sjmptoni which is not tabeuc fits being a frequent presenting feature » 
one or both pupils may be of true Argyll Robertson type and probably irregular m 
outlmc , and lightning pains mild bladder trouble, or some other feature of tabes 
may be present A family history of syphilis may be obtamed The typical pauent 
m the other group u of normal physical development. The pupillary abnonnafaty 
u probably limited to one eye, and the pauent may be able to mvc a history of it» 
onset The indcs look hcalUiy Apart from the abnormal pupil and some absent 
tendon jerks the patient presents none of the multitudinous signs of tabes, and tficf^ 
u DO history of syphilis m the family or in the mdi%idu^ , 

Course and Prognosis —In most instances ubes dorsalis is wcU establi^b®^ 
before some senous symptom brings the patient under observation For this reason 
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it is usually impossible to determine the sequence and duration of the signs that are 
found, but if the onset of lightning pains and of ataxia are taken as landmarks, an 
idea of tlie extreme variability of the course of tabes in diiferent cases will be obtained. 
In many patients the disease remains stationary in an early stage and causes no dis- 
ability. In a larger number, however, inco-ordmation appears after a pre-ataxic stage 
of 10 or 20 years. Some become ataxic within 5 years of the onset of pains, a few 
within a year. Once ataxia appears its rate of increase varies within wide limits. It 
may be so rapid that walking becomes impossible in a few weeks ; it often increases 
very slowly, and only interferes seriously with walking after several years ; while 
in a large number periods of increase alternate with long periods in which the symptom 
is either stationary or undergoes temporary amelioration. 

The course of the other symptoms is equally variable. In general, irritative 
phenomenon — pains and crises — tend to diminish ; while the manifestations of de- 
struction of afferent fibres — diminished sensation, hypotonia, etc. — increase. Ocular 
palsies are frequently of short duration, and bladder and rectal symptoms are often 
temporary. It is impossible to foretell how any given case will progress, but there 
seems to be some connection between the period which has elapsed since syphih? 
was contracted and the rate of evolution of the disease — the longer the former the 
more benign tlie course. If the symptoms have increased slowly in the past, the future 
course is Itiiely to he slow, whereas cases of rapid onset often progress rapidly. When 
optic atrophy occurs, blindness usually results eventually, and a proportion of tliese 
cases develop general paralysis of the insane. 

The prognosis as to life is variable. Most tabetics die of intercurrent malaxes 
or of some cardio-vascular complication. In many cases, as the result of efiicient 
treatment, the malady undergoes arrest, and the patient may never become ataxic 
or grossly disabled. Such arrest may al^ be found in benign cases in persons who 
have at no time had any antisyphiUtic treatment. Conversely, treatment b not 
always successful, and tabetics who have been rigorously treated u^y become pro- 
gressively ^sabled. On the whole, tlie prognosis as to both working capacity and 
ufe b best in those cases in which the bladder can be kept free from infection. 

Treatment. — Prophylactic, — ^This b on exactly the same lines as the preventive 
treatment of neurosyphilis in general. The diminution in the incidence of tabes 
dorsalis suggests that the present methods of treating syphilis in its early stages are 
much more effective in preventing tabes dorsalis than in preventing other forms of 
neurosyphilis. 

SP£CIFJC. — "When, tabes dorsalis is associated mth a positive Wasserztiaaa reaction 
in the blood or in the cerebrospinal fluid, the specific treatment is the same as that 
described for general paralysb. Pyrexial treatment by short-wave therapy ^but not 
by malaria) may occasionally be advbable, either because of persistent severe lightning 
pains or of abnormalities in the cerebrospinal fluid wWch are not abolished by re- 
peated courses of penidllin. 

Wien the Wassermarm reaction b negative in the blood and cerebrospinal fluid, 
it b sometimes difficult to judge how much antisyphilitic treatment should be given, 
and the decision must depend on the clinical indications of activity of the disease. 
Lightning pains show that the dbease is active. Even after all evidence of 

activity has c^ed, it is well to give the patient three or four times a year a month’s 
course of a mixture of potassium iodide and liquor hydrarg. perchlor. 

TREATMENT OF SYTkiPTOMS. — Pains , — These may be relieved with aspirin and other 
analgesic drugs. Morphine should not be employed. A course of antisyphilitic 
treatment usually reduces or stops the pains for a long time. Exposure to cold some- 
times seems to precipitate or aggravate pains and should be avoided, as far as possible. 
In severe and intractable cases the operation of spino-thalamic cordotomy is justified. 

Ataxia. — Thb can be greatly dimimshed m many patients by a course of Frenkel’s 
e.xerdscs. Just as a normal person by practice and effort can learn to perform feats 
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SYPHILITIC AMYOTROPHY 


This closely resembles idiopathic progressive muscular atrophy (see Progressiic 
Muscular Atrophy, p 1554) j 

The spinal cord shows degeneration of the antenor horn cells, most 
in the cervical region, and also some syphilitic changes m the memnges and bio 
vessels. - , ^ 

The pupillary changes suggestive of neurosyphilis are absent in most ot^c 


spastic, or show wasting, or may merely lose their tendon jerks, but in some ca^ 
the w astmg muscles retain their tendon jerks Not mfrequcntly there is some sensory 
loss of the tabetic type, and vesical disturbances arc common « 

The course may be steadily progressive, but m recent cases it is usually 
by antisyphihtic treatmenL In others the condition may remain stationary foe oPg 


pcrioQS . . 

Treatment — For all kinds of spinal syphilis the antisyphihtic treatment , 
same as that described for general paralysis of the insane, and it should be contro 
in the same way by examinauon of the cerebrospinal fluid 


SUBACUTE AND CHRONIC SYPHILITIC MYELITIS 
Synonym. — Subacute and Chronic Spinal Syphilis , i 

Etiology. — ^The less acute forms may appear within Uie same age penoo ^ 
at the same interval after mfcction as the more acute, but on the whole tliey app^ 

Pathology. — The memnges become adherent and considerably thickened. TJ^ 
are infiltrated with small round ceUs, especially round their vessels Similar 
tion 18 found round the vessels in the cord and along the septa Changes in 
nervous elements in the cord are usually limited to degeneration of fibres round to 
periphery . 

Symptoms —After a period of pain m the back, lasung weeks or months, tw 
IS a gradual development of spastic paraplegia. The Utter may at first be van^ * 
In most cases bladder control is impaired, and this may be the first symptom. Tnere 
are usually some objective sensory disturbances in the lower hmbs, but they sr 
generally sUght in comparison with the motor disturbances and may involve only 
certam qualities of sensation, e g appreciation of temperature, or of vibration, o 
sense of position m the toes Evidence of tabes dorsalis ma y be present, m wnJcn 
case the luice jerks and ankle jerks may be absent, and the degree of spastioty i 
Ukely to be slight 

Syphilitic menmgitis may affect the cauda equina In that event it gives rise w 
a flacad weakness of the parts below the knees, and weakness or pardysis of 
vesical and anal sphmeters Some sensory loss may be found over the charactensU 
area on the buttocks, and permeum. 

Diagnosis — In the cases which occur wiUun 5 years or so of mfcction the Wasse^ 
mann rcacUon will almost certainly be positive in the blood or m the cerebrospu*^ 
fluid or m both In those which develop many years after infection the Wassennann 
reactions may be negative FupiUaiy abnormalities suggestive of neurosypfuh^* ^ 
sensory loss of the tabeuc type on the chest, arms and nose are likely to 
present 

Course and Prognosis —The former is very variable Some cases show con- 
siderable remissions and aggravations, others a fairly steady detcnoration The rat 
of increase of paralysis may be very slow, or may lead to complete mcapaaty ^ * 
few weeks or months Eventually unnaxy infection and bed sores may dcvel^P 
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OTHER FORMS OF SPINAL SYPHILIS 

Antisyphilitic measures arrest the disease, and usually bring about a fair degree of 
recovery. 

Treatment. — ^This is the same as for other forms of spinal syphilis, together 
with special precautions for the bladder weakness (see under Tabes) and symptomatic 
treatment of the paraplegia. 

SPINAL VASCULAR SYPHILIS 

In rare cases the symptoms indicate that the chief incidence of. the syphilitic 
disease is on tlie blood vessels of the spinal cord (see also Acute Syphilitic Transverse 
Myelitis on p. 1469), 

Thrombosis of a segmental branch of the anterior spinal artery gives rise to 
sudden paralysis of the muscles of one side deriving tlreir nerve supply from the same 
segment of the cord, e.g. paralysis of the deltoid and scapular musdes, and w-cakness 
of the triceps brachii musde when the fifth cervical segment is aifected. Similar 
paralysis in the opposite corresponding limb may occur within a few days. If the 
mnin anterior spind artery becomes thrombosed in the cervical region, there is com- 
plete paralysis of both upper limbs with the exception of the hands. Either at once 
or widiin a few days sensory loss to pain and temperamre appears in the arms. The 
muscles waste, and tlie clinical picture resembles that of syringomyelia. The tracts 
of the cord are little affected, and abnormal signs in the lower limbs are absent or 
slight. The Wasserraann reaction is likely to be strongly positive in the blood, but 
may be negative in tlie cerebrospinal fiuid. 

At necropsy softening or cavitation within the cervical enlargement is found. 

The treatment is tlie same as that of other forms of mcnlngo-vascular syphilis. 

CONGENITAL SYPHILIS OF THE NERVOUS SYSTEM 
Affections of the nervous system are much less frequent in congenital syphilis 
than in the acquired disease. Viewed broadly, the pathological changes ana the 
clinical manifestations are the same in both. Regarding the first, meningitis, end- 
arteritis and gummata are common to both forms ; but while softening from arterial 
disease is diaracteristlc of acquired syphilis, cortical cell atrophy and subsequent sclerosis 
are prominent features in congenitd cases. As for the symptoms, mental defects, 
with convulsions and spastic weakness of the Umbs, are typiou of congenital syphilis 
in. cftninsL tn the. he.nnyie'swa. and mnnnpVeg.Us, ssitiv nv Nsitivant. ennv^inns, NNhieVw 
occur in the acquired form. It is noteworthy that the combination of obvious visceral 
and integumental lesions, witli parenchymatous degeneration of the nervous tissue, 
is very common in the congenitd, but not in the acquired disease. 

Symptoms. — hlany syphilitic infants suffer from convulsions during tlie first 2 
years of life and in many cases these are given as the cause of death. In those who 
survive, fits may continue or they may begin again towards the end of childhood, 
the latter being more common. The fits in some cases have all the aspects of idio- 
pathic epilepsy, and may continue throughout life without the addition of any symp- 
toms suggestive of local brain disease. In another group, convulsions are followed 
by symptoms of hemiplegia or of spastic diple^a. The same defects may appear 
apart from convulsions. Hydrocephalus develops in some cases. 

Oriental impairment is one of the common features of the disease. Idiocy is rare, 
hlore often tlie defect is first noticed between the ages of 5 and 15 years. The child 
may merely cease to learn, and retain any acquirements he possesses, or he may lose 
liis memory and become slowly dementem 

Vision IS pften defective as a sequel of atrophy of the optic nerve or of choroido- 
retinitis or simply of Interstitial keratitis, and bilateral deafness is not uncommon. 
Affections of the remaining cranial nerves are rare. 
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Juvenile general paralyse appeara I” 

vears It has been seen as early as the eighth, and as late as tne acauired m 
Lme cases it results from congenital syphilis, in others foJjn The 

Xe^^r m cMdhood p.= plryarcal «gns arc < « same ^ m jJaU 
mental symptoms, as might be expected, differ from those m adults, 
decay SCB fn before the appc^ance of the ■"atincts and J Itoly 

content of the delusions in older paucn« A sexual poneB 

to have delusions regarding his ueaJtli or his intellectual “Pac ^ strength ^ OpM 
although he may uell have grandiose ideas concerning his P^^l preseat 

atrophy is very common m juvenile cases, and as m adults, signs of tab V 

in many cases . j i. t* .a ixnvr«‘ver very ud 

Juvenile tabes presents tlie same features m in adults It is, Mwevc , ^ 

common in its pure form because most cases begin with opuc “““Pj'y ^ adult 

taboparesis It is important to remember that m rare instances, mb gach 

owes its ongm to congenital syphilis or to syphilis acquired m mtancy 

the blood and cerebrospinal fluid arc usually normal rauscs any 

The diagnosis of congenital syphilis of the nervous system f ^heif 

difficulty, as the pauents almost mvanably present some of the sugma 

Om or more courses of peniciltm should be given until the cell “"Lv^Mercury 
ccrebrospmal fluid becomes and remains normal and thereafter treatment y 
should be earned on, but the results are often disappomtmg 


THE DEMYELINATING DISEASES 

DISSEMINATED SCLEROSIS 

Synonyms -—Multiple Sclerosis , Insular Sclerosis ^ jts 

/Etiology — After intracranial new growths and cerebral vascular ne'rvo^ 
seminated sclerosis is probably the commonest incapacitating disease of the 
system having displaced, in this oiuntry at least, syphilis of the nenou 
It has Its highest inadence in northern Europe is less common m North 
and relatively rare among the white population of the Southern hcmisp^re 
Cases have been recorded m which the disease was first noticed after a 
nesses, such as scarlet fever, influenza and rheumatism , but it is probable g^e 
simply made more prominent a condition already present Febnle j 
usually followed by increase m the symptoms and many patients with 
sclerosis relate that they became much worse after an attack of influenza In ^ P ^1^5 
majonty of the cases ^ere is nothing m the family or personal history 
disease can be attributed In one instance, confirmed by examination ^te _ 

It attacked a mother and her child, and a few similar cases, as well as the an 
of several members of a family or of a household have been recorded ffected 

The onset is most frequent between the ages of 16 and 30 the sexes being ^ 
equally It is rare for the disease to begin after the age of 55 the 

The cause is still wholly unknown There is no sure evidence that 
demyelmatmg diseases of the nervous system are directly due to the action of a ^ 
vims The signs of inflammatory reacuoa in this disease are compauble 
view that It 13 mfecuve m ongm, but it may be added that it behaves like nO 
infecuve disease as ‘ W 

Pathology — ^The disease has been desenbed by Nageotte and Ricne a 
affection constituted by multiple inflammatory foci, varying greatly w 
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number, disseminated irregularly throughout the length of the cerebrospinal axis. 
The chief features of these foci are (i) their sharp outline, (ii) Uieir irregular tmd 
capricious shape, (iii) the fact that they do not interrupt the axis cylinders, which 
are only demyelinated and deformed as they traverse the focus. Hence the absence 
of WaUerian degeneration. The abundance of neuroglia in the fod justifies the 
name sderosis which has been given to the process. 

These foci are visible on naked-eye examination, the fresh ones as greyish trans- 
lucent patches, the older ones as greyish or pinkish shrunken areas. Grey and white 
matter are both affected, the fod having some predilecuon for the w’alls of the ventricles. 
The foci bear no necessary relation to blood vessels. 

Under the microscope the older patches are found to contain proliferated neuro- 
glia and nerve fibres which have lost thdr myelin sheaths. The axis cylinders in the 
sclerosed areas escape destruction for a long rime. For this reason secondary degenera- 
tions do not occur in the spinal tracts, and sections of the cord between lesions at 
different levels present normal appearances. Ganglion cells are also spared ; hence 
wasting of the musdes supplied by the affected segments is not a feature of the 
disease. In recent patches, cedema is present, with infiltration by lymphocytes, 
plasma cells and compound granular corpusdes around the blood vessds, espedally 
in the adventitial sheath of the veins. It is higlily probable that these inflammatory 
changes represent the initial lesion, and that the dterations in the nerves and in the 
neuroglia are secondary to them. 

Symptoms. — In the early stages the axis-cylinders in the diseased areas are not 
interrupted completely, but suffer partial and temper^ impairment, which alters 
in intensity with the severity of vascular and other inflammatory changes in the 
tissues around them. Moreover, as the inffammarion subsides in one patch a netv 
one develops and produces a different set of symptoms. Hence it is not surprising 
that earliest symptoms are often sUght and fleeting, or that they may first appear 
now in one part and now in another. In spite of this, however, certain symptoms 
and physical signs appear with remarkable regularity and render disseminated sderosis, 
in the more advanced stages at least, one of the most distinctive and most easily 
recognised diseases of the nervous system. 

It is remarkable that though the demyelmaring lesions, which are often of con- 
siderable size, occur anywhere in the central nervous system and commonly involve 
the_ fillet, the lateral fillet, the spinothalamic paths and the peripheral neurones in 
their intermedullary course and the visual path, yet anything but the most transient 
loss of function seldom occurs in connection wiA these systems. On the other hand, 
•the phylogeneticaliy newer systems — the pyramidal paths and tlie proprioceptive 
system commonly suffer permanent damage. The optic nerve is a common site for 
the development of an area of the disease. This may be situated any\vhere between 
the globe and the optic chiasma and produce the very characteristic picture of acute 
unilateral retrobulbar neuritis. 

Motor Symptoms. — ^Weakness in the lower limbs is the symptom for which 
many patients first seek relief. Beginning wth a feeling of heaviness or stiffness in 
one or both limbs, the weakness, which may be limited at first to one group of musdes, 
increases, in some uniformly, in a large number with remissions or \vi^ periods of 
apparent recovery, until at last, after a rime which varies from a few weeks to many 
years, it ends in severe spastic paraplegia. The ph}'sical signs are those of pyramidal 
lesions in general — increased tone in the musdes and exaggeration of the tendon 
rcilexes, diminution or loss of the abdominal and cremasteric reflexes and Babmski’s 
plantar response. They are of extreme importance, for some or all of tiicm may be 
present when the patient’s complaints arc sUll trivial, and they are found so constantly 
in all stages of the disease that the diagnosis of disseminated sderosis is rarely made 
in their absence. 

The paralysis can often be distinguished from that of other pyramidal affections 
47 
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by the variations in its seventy from tunc to time, and by the ocwrrcncc of 
or of apparent recovery, the improvement sometimes lasUng for \%eek3 or monito, 
and, m rare cases, for many years In most cases, moreover, examination will rev 
some other sign — nystagmus, intention tremor, or pallor of tlie disk wnicn o J 
the cause of die paralysis In one large group of cases, particularly rommon w 
the disease begins after the age of 35, me symptoms arc those of a steadily incr g 
spastic paraplegia without remissions and without any indication, either m me , 
signs or in the history of extra»pyramidal disease The cait may be but slightly 
even when the tendon reflexes are greatly exaggerated and the plantar 
“ extensor ” Later, it becomes spastic or spastic and ataxic Sometimes a y 
makes walking very difficult, when the power in the limbs is only _ 

In the arms there is often loss of power associated with exaggeration of the wn 
reflexes In some cases the arms are affected before the lower limbs, when 
nosis and loss of sense of position from a lesion m the course of the correspon^^ 
posterior column of the cord produce one of the iximmoncst of the early symptoms-' 
the “ useless arm *’ * 

Tremor — ^Thc characteristic tremor in the arms appears on voluntary 
only, and increases in rate and amplitude as the goal is approached For these 
it IS called intention, volitional or termmal tremor It is sought for by 
patient to touch his nose with the tip of one finger In its minimal form the tre 
appears as two or three jerky movements of the finger just as the goal is 
or the finger reaches the nose without any abnormal movement and then I 

so that It slips away from the nose again or depresses it several times before wm ^ 
to rest The tremor may be noticed first in writing or in performing 
movements, such as threading a needle Later, the rate and amplitude of tb® 
ments increase, and the tremor, although still greatest at the end, appears 
5oc« zs a vciiimzry bcgiRs J.v ^\snced css& tt prevesAs all 

movements, and the patient is unable to do anytffing for himself The arms 
affected earliest and most often, but nodding of the head is commm, and Wi P 
of the body may be affected Beside mtenuon tremor, other types of inco 
of the limbs are occasionally seen, such as those charactenstic of lesions of the opo'' 
thalamus or of the mid bram or of the cerebellum -j 

Sensory Symptoms — Subjective — Numbness and tingling in the extremities 
alterations in the sensation of various parts are common complaints They 
transient and may be the only symptoms dunng the premomtory period Seve 
pains arc rare, but many patients complain of stiffness or of aching tn the limbs an^ 
m the back Occasionally intense neuralgic pain of tngeminal nerve distribution 

Objective — Severe cutaneous sensory loss is not common, but careful 
will often reveal areas of skin in which sensation is impaired Occasionally the i 
IS severe, and may show so sharp an upper level as to suggest the presence of a ^ 
tumour In many cases the sense of position and passive movements in the bmo , 
seriously affected, m others loss of vibration sense is the only sensory sign An 
loss of the last named, in the legs, is a phenomenon of diagnostic importance tj' 
the other signs, the sensory disturbances often show considerable vanations m e*t 
and degree at different examinations 

Ocular Symptoms — Attacks of double vmon are frequent, and highly chara^^.^ 
istic of the disease Close interrogation, avoiding the leading questwn if P 
will often elicit an account of these attacks when the patient not mentioned tn 
at first, cither because he has forgotten them, or because it does not occur to n 
that a symptom so remote or so transient can have any bearing on his present j 
This diplopia is of the highest importance, because it is often the sole 
when the patient seeks advice for the first tunc, and because its presence, or a 
thereof, is often the decidmg factor m the diagnosis of early cases with spin^ sympm®* 
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Double vision in a young person should always arouse the suspicion of disseminated 
sclerosis, and if it is associated with signs of pyramidal tract disease, the combination 
makes the diagnosis almost certain. 

Strabismus is uncommon. Even when the patient is seen whilst complaining of 
double vision it is unusual to detect any limitation in the range of the ocular move- 
ments. Ptosis is rare. 

Nystagmus is present in more than half the cases, but not so frequently as an early 
sign. It is usually fine, rapid and horizontal, appearing only when the eyes are 
directed to the side. In some cases the eyes oscillate constantly whatever their posi- 
tion. Except in rare cases, tliere is no apparent movement of objects, even when the 
oscillations are of wide range. 

Visual failure . — Diminution of visual acuity due to lesions in the optic nerves— 
retrobulbar neuritis — occurs sooner or later in many cases. It may precede all other 
symptoms by a period of several years. As in the case of the other symptoms, it is 
subject to exacerbations and periods of improvement. A young healthy person com- 
plains of rapidly increasing mistiness of vision, usually in one eye, sometimes in both 
or in one after the other, reaching its maximum in a few hours or days ; this is often 
preceded or accompanied by pain about the orbit, which is increased on moving the 
eye. In the common unilatercd case the signs are those of a lesion in one optic nerve ; 
the pupil on the affected side is larger than its fellow ; its direct reaction to light is 
impaired, but it contracts well consensually. Tests with a small object, preferably 
coloured, reveal a central scotoma. At the onset the disk Is usually normal, but in 
a few instances the infl amm ation reaches the nerve head, in which event the disk is 
blurred and swollen. Later the disk may be pale or normal. Rapid improvement of 
vision is the rule. Special tests may reveal a persistent slight loss of visual acuity, 
and a partial central scotoma or, very rarely, a complete cent^ scotoma. Subsequent 
acute attacks are common. In some cases the onset of visual failure is gradual. 
Usually the defect is slight, but it may be serious, although complete blindness never 
occurs. In these cases the disk is pale, especially in its temporal portion, and the 
field shows a central scotoma or narrowing at the periphery. 

Mental Symptoms. — Defective memory and slight impairment of intellectual 
power are common. Some of the patients are morose and subject to fits of depression, 
but the majority are surprisingly cheerful, and do not seem to suffer mentmly even 
when their physical state is most pitiable. This unjustified cheerfulness is called 
“ euphoria ”, In many cases there is considerable loss of emotional control, and 
ready laughter or weeping is fairly common. More often there is merely a tendency 
to laugh at trivial things. 

Sphincter Disturbances. — ^These troubles arise from interference with the long 
paths in the spinal cord by which volitional consent and inhibition are held upon the 
act of micturition. Therefore, lack of control in tire form of hesitancy and precipitancy 

common, and retention may occur. In rare cases, control over the rectal sphincter 
is lost. 

Other Symptoms. — Deafness, giddiness and tinnitus, sometimes with repeated 
vomiting, are common. Epileptiform convulsions are rare. In most instances the 
distribution of the signs will indicate that the lesions are multiple ; but sometimes, 
^though the patches are numerous, tlie signs are those of a single lesion, say of the 
internal capsule, of the mid-brain or of the cerebellum. 

Cerebrospin^ Fluid. — In many cases, even when the disease is in an active 
phase, the fluid is normal. In others there may be a moderate increase in protein, 
not usually more tlian 80 mg. per cent, and a lymphocytic pleocytosis of 10 to 30 
per c.mm. The Lange colloidal gold test is negative in about half tlie cases. In tlie 
otlier half the test is positive and may be of the luetic or paretic type. The latter 
variety may be strongly marked, and when occurring in association with a negative 
Wassermann reaction is very suggestive of disseminated sclerosis. 
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Diagnosis —The combination of spastic weakness of the legs with “ 
triad ” of symptoms— namely, intenuon tremor, nystagmus and swnmng ^pecc i 
winch IS so widely and so erroneously regarded as characteristic of 
as necessary to its recognition, is rarely seen except m the later stages of dissemi 
sclerosis As this malady usually presents itself to us in its initial stages, ^ , 
may and should be diagnosed, it commonly consists in a group of ^gM oi 
ment of the pyramidal tracts namely, increased tendon jerks, Babinsiu p 
responses, absent abdominal reflexes, a little weakness of dorsiflexion of ° . 
feet, possibly also some weakness of flexion of the proximal segments of the 
limbs, and usually a degree of impairment, or loss, of vibration sense over the 
In many cases, this is all we can find, but in an otherwise healthy young aclu , 
a syndrome more likely to be due to disseminated sclerosis than to any other p 

^ Perhaps there may be confirmatory signs, such as a little nystagmus, sljght 
tion tremor or sensory ataxy of an arm , it may be pallor of the temporal ^t ° . 

or of both disks — a pathognomonic sign If some or all of these signs have, 
were, been amved at after such a fluctuating course as we have seen to be so yP 
of most cases of disseminated sclerosis, then diagnosis can be no longer m 
and it is comparatively seldom that pathological examinations of blood or cere 
spinal fluid are really necessary for this end , jjj 

When, after some years, the disease is fully developed it still retains itt a 
ality The patient is commonly euphoric, there is frequently tremor of me » 
and sometimes of the whole body, when the patient tries to stand or walk r he a 
are unsteady, the legs spastic and weak — sometimes showing a tendency “ cyl 
the condition of “ paraplegia in flexion ” There is little sphincter control leii. 
cutaneous sensibih^ is commonly almost or quite intact. 

At whatcNcr stage disseminated sclerosis <x>mes under observation, a 
enquiry into the history of the illness is important, and to elicit this requires a xn 
Icdw of the natural history of this disease as it has been outlined here t, h we 
Disseminated sclerosis has to be diagnosed from various diseases, of which 
will consider the following 

Ilysleria — The serious mistake of attributing the early symptoms of this j 

disease to hysteria can be avoided by the talung of an accurate history 
with a careful examination of Uic nervous system Pallor of the disk, absence of 
abdominal reflexes, or a distinct difference between them at corresponding 
opposite sides, unequal exaggeration of one or more of the tendon reflexes w 
compared wiUi their fellows, an extensor plantar response on one or both sw 
any one of these signs alone would render a diagnosis of hystena untenable. . 

Compression oj the cord — When the signs in disseminated sclerosis are 
apinal, ihc diagnosis from spinal tumour presents real difficulties The first j 
mistaken for the latter, when the paralysis increases steadily without remissions 
IS assoaated with sensory loss extending upwards to a definite level, while the rc' 
error may be made when Uie symptoms caused by a tumour are purely motor* 
vary in intensity, or are associated -with nystagmus 

FneJraeh't ataxia —This may be suggested by tlic presence of ataxy m a 
nauent with disseminate sclerosis Thc^istinction can be made at once, for ‘O 
latter disease tlic tendon reflexes m the lower limbs arc exaggerated, whereas they 
lost early in Pncdrcich s disease ^ 

Subacute comimed Jeseneralion of the cord — In the rare cases where 
sclerosis has lU onset in middle aged subjecu, the combinauon of niamfe*^**^, 
indicalivc of invobcment of the postenor and lateral columns of the cord 
with the presence of ParxsUicsia may cloacly simublc subacute combined 
uon. Invest) ,^auun of i))c blood for changes of pernicious anxmia and of th® 6** 
juice for free llCl will usually render the differenual diagnosis certain. 
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Spinal syphilis may also produce a paraplegia of variable onset which may be 
associated with evidence of scattered lesions elsewhere in tlte ner\’ous system. An 
examination of the blood and spinal fluid will usually clear up any doubt. 

Cervical spofuJylosis in middle-aged and elderly subjects may give rise to a fluctuat- 
ing lesion of the cervical cord which is very apt to be misdiagnosed as disseminated 
sclerosis. 

Course and Prognosis. — Despite the remarkable fluctuations which may mark 
its course, the disease ultimately disables the sufferer and is the cause of his death. 
Nevertheless, it is important to remember that after tlie initial outbreak of symptoms, 
some patients regain normal physical capad^, lose all abnormal physical signs and 
lead a normal life for several years; 5, 10 and 15 year periods of this kind are by 
no means rare, and in general it may be said that the period of evolution of the disease 
is longer than is generally supposed. On the other hand, a few cases run a rapidly 
downhill course from the onset. The later in life disseminated sclerosis makes its 
first appearance, the more benign its amrse, and sufferers may be found who have 
reacheu old age without gross or total disablement. Commonly, after two or three 
fresh exacerbations with intervening recoveries of greater or less completeness, a 
slowly increasing permanent disability sets in. It is not possible to say that those 
cases which run the longest and less distressing course owe this to treatment, for many 
untreated cases fare relatively well. But there are certain factors which do appear 
to influence its course unfavourably in most, though not in all, instances; thus, 
intercurrent illness, especially if it be febrile, injuries which disalile the patient for 
a short period, all surgical interventions — including the therapeutic interruption of 
pregnancy which is designed to avert the frequenUy seen exacerbations that follow 
the puerperium — and prolonged or recurrent physiem exhaustion. 

Treatment. — The behaviour of disseminated sclerosis makes the assessment of 
any mode of treatment extremely difficult, and a failure to appreciate the wideness of 
its fluctuations and the length and completeness of some of its remissions is responsible 
for many therapeutic claims that in the hands of those best acquainted with this 
malady to justify themselves. So far, there is no remedy wldch exerts any constant 
or certain influence upon the course of the disease. 

The most important general considerations in treatment are to provide complete 
rest in bed during an acute relapse, and to arrange for a sheltered life during periods 
of remission or when the disease has become established. 

Of drugs, arsenic is the remedy which has had the longest vogue, and many believe 
that it is of value, though it cannot in any sense be regarded as curative. It may 
be given as Fowler’s solution, starting ivith a dose of min. 3 t,i.d. and increasing it to 
min. 8 t,i.d. over a period of 3 to 4 weeks. If this method is used, it is best to stop 
all arsenic for a week at the end of each complete course. Not every patient f-m 
tolerate doses laiger than min. 3 or min. 4 three times daily. This method is probably 
as useful as that of intramuscular injection, but considerations of expediency may 
dictate the use of the latter method. 

A more recently employed drug is quinine hydrochloride in doses of gr. 3 to 5 
twice daily, cxindnued over a long period. Here, again, intolerance may intervene 
and prevent this. Periodic courses of -.quinine bismuth iodide have also been advo- 
cated. Other recent forms of medication include liver therapy, pyrexial therapy, 
protdn shock therapy and vaedne therapy. None of these has justified itself, and 
Avhen it is recalled that a febrile illness commonly aggravates the severity of dissemin- 
ated sderosis, it is scarcely surprising that pyrexial therapy should sometimes have 
the same result. 

The fact that disseminated sderosis is sometimes — though not always — adversely 
affected by a confinement lias led to the advocacy of terminating pregnancy 

at ^e third month to avert this ill elfecrt. But this procedure is exposed to tlie same 
objection as a full-term delivery or any surgjcol procedure, and sometimes has the 
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same unfortunate influence upon '>>= ^ute^ The romrt'proretos D 

therapeuuo measure that can be justifirf by its r«ute The ^ 

tn take everv nossiblc measure to mamtam the health and nutnuon or , ^ 
woman, an?to afford her at this tune and after the tteatmeot. 

amount of rest. This is the rational, if not always the accepuble, une oi 
Ser. women suffenng from the disease m an active phase should be advis 

agamst becoming pregnant. , . f ^ life when practicable, 

Of great importance is the right ordering of the paUenfs lUe, wneu p 
and the avoidance of fatigue in the early stages of the disease. 


OTHER DEMYELINATING DISEASES OF THE NERVOUS 
SYSTEM 

There exist a number of other diseases of the central d^end 

considerable pathological affimUes with dissemimted sclerosis m that tn^ ^ 
upon a demyelmatmg process predominantly of the white Mtter, 
e&ier diffuse or localised and predominantly cerebral or spmd m 

Of these disorders Schilder’s disease, m which the fevers 

to the brain (p 1412), and acute enccphalomyehtis assoaated with upon 

(p 1411), the inadence of which may fill on either the bram or spin^ 
the two together, have already been considered in the article on encephalitis 
There remams for consideration the syndrome of neuroimrehus opu^ 

There are points of considerable resemblance beuveen these three aiw dually 
dissemmated sclerosis, particularly as regards their pathology, but ^jated 

significant points of difference, and whether or not they are atiologicauy 
cannot at present be affirmed 


NEUROMYELITIS OPTICA 

Synonyms — Diffuse Myehtis with Optic Neuntis , Devic's Disease , . 

DefixuUon. — A form of disseminated myelitis, preceded or accompamed oy 
bulbar neuritis, with or without papillccdema It is commonly acute m ons 
may end m death or in arrest with residual disabilities Complete recovery 
Persons of all ages from adolescence onwards may be affected it b^ 

Etiology. — Nothing whatever is known of its causation, and therefore ^ 
been suggested that the disease is infective None of the neurotropic virus^^ 
known to produce the derayelmation which is the characteristic lesion of the 
nor 13 there any evidence that this is bactenal , i_-joiis. 

Pathology. — ^Thc spinal cord shows cither diffuse or multiple disseminated ^ 

They may be confined to a few segments of the cord, or may be found from ^ 
end of this structure. The essential feature of the lesions is a demjcUnisation 
cylinders There is also round celled pcn\as(^ar infiltration, an mtensc ^ptic 

of microglial cells and a multiphcation of tmy vessels m the affected areas 
nerves present the same type of lesion, namely, an mtense demychnisauon 
nerve fibres In general the pathological changes are more mtense than tn 
dissemmated sclerosis and show less evidence of partial remission recede 

Symptoms — ^Thc blindness which mdicates the optic nerve lesion 
or may follow the appearance of paraplegic symptoms The latter develop ^ 
and may spread upwards until sensory loa and muscular weakness reach 
thoraac level Blmdness, with some swelling of the optic disk, and central 
may ensue The pauent may become progressively worse and die , or the 
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FRIEDRB1CH*S ATAXIA 

may become stationary and in rare instances proceed to complete recovery of both 
power and of vision ; or the subject may be left with disability of varying severity. 

The paraplegia is that characteristic of a diffuse spinal lesion in that there is 
sensory loss, pandysis and loss of sphincter control. 

Treatment. — No treatment has any clear influence upon the course of events. 
Arsenical preparations have been employed — ^as for disseminated sclerosis. The 
management of the case is that of any case of paraplegia. 


HEREDITARY AND FAMILIAL DISEASES 

1. FRIEDREICH'S ATAXIA 

Synonyms. — Friedreich's Disease ; Hereditary Ataxia. 

Definition. — An hereditary disease characterised clinically by a progressive ataxia, 
and pathologically by the degeneration in the spinal cord of the posterior columns, 
lateral columns (pyramidal tracts), and spino-cerebellar tracts and in the cerebellum 
of a number of ^e Purkinje cells. 

.Etiology. — ^Transmission occurs both through the males and the females. In- 
direct heredity is the most common, for the reason that the subjects of this disease 
are usually afflicted in cldidhood and incapacitated by tlie time adult life is reached, 
and daerefore they do not procreate. Direct heredity is, however, by no means so 
uncommon as has been supposed. Isolated cases in which no heredity can be traced 
are not rare. The first signs of the disease usually appear in early childhood and 
before the sbeth year; but symptoms may not be eviaent tmtil a few years later. 
In a considerable number of cases, however, the onset is delayed until the time of 
puberty, while in a few examples it may be delayed until after the age of 30 years. 
As a rule the age incidence is approximately the same in each child-rank of the same 
family ; but sometimes the phenomenon of ” anticipation ’* is well marked, die disease 
appearing at an earlier age in each succeeding generation. The disease is said to be 
slightly more common in males. 

Pathology. — ^The spinal cord is unusually small, and apparently this smallness 
may be congenital, and the posterior roots tend to be small, grey and poorly myelin- 
ated. The essential change is a primary degeneration of certain neurones in the 
dorsal column of the spinrd cord, of the pyramidal tracts and of the spino-cerebellar 
tracts, both dorsal and ventral. This degeneration commences first in the periphery 
of tlic axon, which slowly dies back towards the nutrient cell body. 

The degeneration of the dorsal columns is usually the earliest diange, and remains 
the most prominent feature throughout. The degeneration of the fibres of the 
pyramidal tract appears later. 

^ The spino-cerebellar tracts are constantly degenerated, the direct cerebellar tract 
being the most seriously involved. The cells of Clarke’s column, from which the 
direct cerebellar tract takes origin, and around which the pyramidal tracts end, 
degenerate and disappear, as docs also the network of collaterals wliich surrounds 
these Cells. Consequent upon these degenerations, and secondary to them, well- 
marked neuroglial proliferauon or sclerosis occurs. The cerebellum may be normal, 
or it may show voting degrees of atrophy of Purkinje’s cells, or of any other of its 
cell elements, and of the tracts connected thcrcw'ith. 

Symptoms. — ^Thc onset is always insidious, and physical signs of abnormality 
usually precede any complaint on tlic part of die patient or hb relatives. The first 
sj-mptoms arc generally complained of between the sbeth and the tcndi year of child- 
hood ; but if a careful examination be made of the younger members of the families 
upon W'lucli Friedreich’s disease is incident, physied signs of die disease, cspedally 
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the extensor response in the planter reflex, the retraction of the great t 
degree of pes cavus may often be found before ^e sixth year. .-invardness of 

Ataxia is always the first sign to appear, and this is shown by an awxwa 
gait and a tendency to stumble and HI rraddy. SomeUmes it “ “Kj” Uiat 
lutory, that the ataxy dates from the earliest y^s “f that he 

the child was never strong on hia legs from the time of learning , ^ 

could never run properly or join on equal terras with other ctaldren at p y-^ 
disease progresses, the gait slowly becomes more irregular and clumy. ^ 
walks with his feet upon a broad base, and staggers and short 

but, notwithstanding this, he keeps a fairly direct line of progression. H 
steps which are unequal, and which are irregular in relation to the Ime m pr ^ 
and the movement of each foot as it is raised is po^'y rt“*tic of the 
the undue excursion and noisy stampmg of the feet which are so charact 
gait of tabetic patients. .... . fashioOi 

In standing, the body oscillates from side to side in slow and clunwy 
and coarse tremors of the head and trunk are constant features in a marked 
(titubation). Sometimes Romberg’s sign b present ; but this is never so jjgj, 

as in tabes, and it b frequently absent. The atai^ mvades the upper 
as a rule, later than the legs. There is first clumsiness with ® due 

and ^en little by little with all the movements. It closely resembles me 
to gross disease of the cerebellum, and differs from that which oewrs in ^ 

irregular breaking of a movement towards the end of its accomphsnment, 
been long termed “ intenuon tremor ”, b frequently seen. . ..t,orca of 

Irregular involuntary movements, often described as like those of cn 
myoclonus, occur in advanced cases, and are most frequently seen m me ^jjiy 
ne^ as noddmg movements and jerky tremors. Nystagmus is usual ; »t is g ^ 
seen with lateral deviation of the eyes, and may be very irregular. JJys lyjjcd 
almost constant, and b gradually progressive. At first the speech is ot tne 
” cerebellar ” type, but with increasing ataxia it becomes scanning gSyance* 

The strengA of movements b at fijret little unpaired ; but as the °^?®®®^jjQrtion 
and the pyramidal degeneration increases, the power is gradually 
to the degree of the pyramidal degeneration, which varies greatly m differcn 
The lower extienuties are affected first and most, and later the arms, and u» 
cases at a late stage paralysb may be almost universal. , , „eoera' 

The conation of the muscular tone depends upon the relative degree ot oeg . ^ 
tion in the posterior roots and in the pyramidal tracts respectively, the former 
to abolish and the latter to increase it. As a rule the umucnce of the 
degeneration b preponderant and, therefore, the limbs are flaccid and jre 

but occasionally they arc somewhat rigid, (^ntractures are the rule, but m 
confined to the lower extremities. The most constant of these produces tne ^ 
actcnstic pes cavus Moderate wasting of the small muscles or the feet 
IS not very uncommon. SensibiliW is but littic affected ; but m most cases 
exami n ation reveab slight relative loss to touch, pain and temperature, most 
at the pcnphciy of thelunbs and diminishing upwards. Similarly there may b* 
loss of sense of position in the limbs, and diminished vibration sense. ccnbe^^ 

The ocular movements are almost always intact apart from the already 
nystagmus. In rare instances strabismus, diplopia and ptosb have been 
The pupils arc not affcacd. Optic atrophy is a rare phenomenon in Fnear 
disease, yet it has been reported in quite a number of otncr%vise typical cases. 

Mental symptoms arc usually not conspicuous, but some of the pauents 
poor mentality from the first, while others show a tendency to severe mental 
tion m the later stages of the disease. Emotional instability, irritability and out 
of temper may occur. ^ ^ jic 

Absence of the tendon reflexes b a most cbaractcnstic feature, and is oi 
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first objective sign of the disease, but in cases in which there is a major degeneration 
of the pyramidal tracts, the knee-jerks may persist or even be brisk into the advanced 
stages of the disease. The abdonunal reflexes gradually disappear. The plantar 
reflex is invariably an extensor response. The sphincters usually escape. The 
cerebrospinal fluid presents no abnormality. 

Spinal curvature is very common, and may reach a severe degree. It consists of 
a scoliosis of the dorsal region, and often with some kyphosis, and with a compen- 
satory reverse lumbar curve. The cause of this deformity is probably the defect in 
the postural tone of the muscles. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of no great diffi- 
culty on account of the strikingly distinct nature of the symptoms. Friedreich's 
disease can hardly be mistaken for tabes, since the history of heredity^ tlie peculiar 
deformity of the feet and spine, the extensor plantar reflex, the speech affection and 
the nature of the ataxy contrast strongly with the loss of pain sensibility and of deep 
sensibility, the pupillary changes, the sphincter trouble, the abnormal Wassermaon 
reactions and the abnormal cytology of the cerebrospinal fluid in tabes. The dis- 
tinction from disseminated sclerosis presents more difficulty ; but in this disease the 
onset never occurs in childhood, there is no heredity, the deep reflexes are never lost 
and the spinal deformity does not occur. 

Course and Prognosis. — ^The course of the disease is usually progressive in slow 
and irregular fashion, and tlie prognosis is therefore in every case serious ; but the 
average duration of the disease is over 30 years, and in some cases it seems to have 
no tendency to shorten life. The prognosis is worse and the course more rapid in 
those patients who have shown disability from the time of learning to walk. In some 
cases the disease appears to become arrested. Intercurrent malames, febrile illnesses 
and debilitating influences generally, may have an effect in hastening the advance 
of the disease, and bringing about a fatd termination. Confinement to bed from 
any cause whatever has a bad influence upon the ataxy, and upon the capacity for 
walking. 

Treatment. — -No treatment is known which specifically affects the malady. 
General tonic treatment, and all measures which improve the general health and 
mental well-being, often have a surprising effect in improving the ataxy. Re-educa- 
tional training of the limbs and trunk in the form of Frenkel’s exercises are most 
benefidal. Properly designed boots to ensure the most advantageous use of the 
deformed feet must be provided. 


2. DELAYED CEREBELLAR ATROPHY 

Of all the primary atrophies of the cerebellum it may be said that their astiology 
is unknown but the cause probably endogenous. In some forms there is clear evidence 
of heredo-famihal factors but not in all. Some of them appear in early infancy, 
while others manifest themselves in later life and are hence called " delayed The 
infantile forms are extremely rare. Of the delayed varieties, much the least uncommon 
is an auophy of the cerebellar cortex — Marie's delayed cortical cerebellar atrophy. 

Etiology and Fatholo^. — ^Tbis disease affects both sexes, and shows itself at 
any age from 45 onwards. The lesion is bilaterally symmetrical, and is most marked 
on the upper anterior parts of the cerebellum. It x$ essentially a cortical atrophy, 
with disappearance of the Purkinje cells as its characteristic feature. Familial incidence 
has been described by Holmes and others. 

Symptoms. — ^The clinical picture is that of a slowly developing ataxia of gait, 
accompanied by a disorder of articulation ; ataxia of the upper limbs develops later, 
but nystagmus rarely occurs. In many cases the tendon jerks arc exaggerated, indi- 
cating an element of spinal degeneradoo. 
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Diagnosis —With the foregoing features it is natural 
frequently be mistaken clinically for disseminated sclerosis The later ^ of position 
the absence of nystagmus, of disk changes of spasticity and “f = j disseromted 

and the steady progress of the malady should make the of ^ 

selerosis untenable , ivhile the reehng character of the ataxia and the smiM ^ 
of staccato quality m the articulation disclose the real nature of the dK^ character 
dorsalis, tilth which it may be confused because of the ataxia, ^ a not 

isuc signs are present by the time ataxia becomes pronounced, and ay 
a feature of tabes _ ^ ^Ptreneraovc 

Treatment. — No treatment is known to have any effect on tne g 
process 


3 FAMILIAL SPASTIC PARALYSIS 

Etiology.— This rare disease is someumes hereditary, but is ^^"^cascs 
familial and madent upon several children of the same parents .^hiear 

also occur The onset is gradual in early life, and usually occurs after tn 
Pathology.— The pathological changes consist m a 
pyramidal neurones which apparently takes place in terms of the 5"^2ffcctcd, 
suppljmg the lumbo sacral region, being lower and longer, ^ j r)eee 0 cr»* 

those supplying the brain stem, being shortest, are the last to be aneewa 6 

ti>e changes m the neurones of the posterior columns of the spinal ^ 

present, snowing the transiuon to the pathological type of the herediury a^ 
Symptoms —The cUnical aspect consists m the slow development oi 
and we^ess, first and most in the legs, which gradually mcrew« and L. ®yjyjl 
to the trunk and upper extremities, and involves the face last and 1®^^ mcreas®^ 
signs of pyramidal in\oUcment are present m the loss of abdominal reflexes, 
deep reflexes and extensor type of plantar reflex The malady is progressive, in 
to complete paraljsu, and m its course contractures of the spastic dtosciw 
that of the foot and leg produang some degree of pcs cavus, while, above 
contracture at hip and knee is met with. Optic atrophy is by no means gi 

Mental symptoms do not occur m uncomplicated cases, neither is epilepsy oo 
Diagnosis — ^This malady is most easily confused with cerebral 
the latter disease appears much earlier, as soon after birth, m fact, as 
ment m the child can be ascertamed Further, cerebral diplegia is not a ^cy 
disease m the majonty of the cases, and it is often associated with mental den 
and recurring comnlsions i, r the 

Treatment. — This is the same as that of Fncdreich's ataxia except 

f iurposc of cxcrascs, if given, should be to secure the best use of the spastic 
imbs instead of to overcome ataxia. 


4 CCREBRO-MACULAR DEGENERATION 

1 THE INFANTILE FORM 

Synonyms. — Warren faj Sachs Disease , Amaurouc Family Idiocy . 

Defimuon. — A family disease of infancy occurring clutfly, but not 
the Hebrew race, aiTcclmg children during the first year of life, who arc 
]uite hcalthv when bom, and characterised by— <1) priwrcssivc mental 
ending m absolute idiocy, (2) progressive paralysis of llie whole body, 
},rcisiic diminution m sight, ending in absolute blindness Pathognomonic 
changes arc eoniuntly present, cunsisung of a large and conspicuous “ clicrO 
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Spot ” in the region of the macula, and, in addition, optic atrophy occurs later and 
(4) a fatal termination in the marasmic state before the age of 2 years. 

Etiology. — Nothing is known of the sdology of the disease apart from its fai^ial 
and radal incidence. The tendency to the <Hsease is imquestionably congenitally 
installed. 

Pathology. — ^This is very striking. It amsists of a progressive degeneration of 
the nerve ceUs from the highest to the lowest, and ultimately there may be no normal 
cells remaining anywhere in the nervous system. The degeneration takes the form 
of swelling of the cell protoplasm, and of Ae dendrites ^nth chromatolysis, swelling 
of the hydoplasm and destruction of the cell fibrils, followed by disappearance of the 
nucleus, and finally by absorption of the remains of the cell. The degenerating nerve 
cells are characterised by the accumulation of granules of lipoid substances which 
resemble those observed in other cells of the body in Gaucher's disease, Niemann- 
Pick’s disease and the Hand-Schiiller-Christian tfisease. Every cell of the central 
nervous system both of the brain, spinal cord and spinal gangUa is in the end similarly 
aflfected. 

Symptoms. — ^There are few diseases in which tlie clinical manifestations are so 
perfectly uniform as in this malady. The children have all been bom at full term, 
and in perfect health. They thrive well during the first 3 to 6 months of life, when 
they gradually become listless and apathetic, cease to take interest in the surroundings, 
and begin to show signs of the visual failure which ends in blindness. Later, the 
child is unable to sit up, or to hold up its head. The limbs, which may be slightly 
spastic at first, become flaccid and motionless. There is a gmduil increase of all 
these signs. The mental defect becomes more and more noticeable, the paralysis 
more extreme, complete blindness follows and the patient sinks into a condition of 
marasmus, in which he dies. Convulsions, nystagmus and strabismus are sometimes 
present. 

The retinal changes are pathognomonic and are due to a degeneration and dis> 
appearance of the ner\'e cells of the retina and their processes, which constitute tlie 
fiores of the optic nerve. This change is most intense in the region of the fovea 
centralis, where the retina thins and disappears over a circular area, exposing tlie 
vascular choroid. This gives rise to the characteristic appearance, on ophthalmoscopic 
examination, of a cherry-red spot in the region of the macula. This spot is actudly 
a hole in the rerina exposing the choroid. The optic disk shows progressive atrophy. 

Diagnosis. — Distinction has to be made between this and other forms of pro- 
gressive diplegia. The symptoms are so distinct that a physician, who is acquainted 
with the (flscase, and able to recognise the retinal picture, can hardly fail to make 
the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2. OTHER FORMS OF CEREBRO-MACULAR DEGENERATION 

In addition to the classical infantile form described in the preceding article, t\\o 
other forms axe well knoum in which the pathological changes are similar but mucli 
less severe than in tlie Warren Tay-Sachs disease, and there is also a similar familial 
incidence, but the onset of the malady occurs later in life and the course is less rapid 
and the result far less serious. The later the onset in life the slighter and less pro- 
gressive are the symptoms. The cherry-red spot at the macula, so constant in the 
infantile form, does not occur in the later forms. The characteristic retinal change 
is a disturbance of the retinal pigment commencing in the macular region, rather like 
retinitis pigmentosa, accompanied by honeycomb changes at the macula and some- 
times by optic atrophy. Theyuot7«7e form occurs in later childhood and is character- 
ised by the association of the retinal changes and visual defect with some degree of 
mental deterioration. The adult form is the least progressive of any, and the dlnical 
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manifooiDom arc the visual defect and tcUnal changes m the absence of menul 

deterioration. 

5 . hepato-lenticular degeneration 

Synonyms.-ProgressiveLenUcularDegeneranon; Wilson’s 

DefinlLn.-A lire progressive ^isease^of ^e ne™j« 

na, emotionaL-— 

u,e.<hsease h^ 


Detiniuon.— A rare progressive contractures, 

characterised by involuntary movements, ngidity and hypertonic^ emoM^m and 
without signs of pyramidal disease; and •’J ,i,5*^case bear 

progressive emaciation. Several clo^ly related clmic^ ^^^^Vesinhall trosreatve 
disunctive names tetanoid chorea (Gowers), pteudascl^otu (W ^,tnnmdehrm3tr 
lenticalar degenerat^ (WiUon) and toreum ‘P'””’,^/->".KJ“^““^HeisSer tone 
(■ThomaUa) Cimhos. of *e Iwer 


of comearpigmontation occurs in'the first three forms, but hM ■'“‘J'' ,^,„niiii. 
m torsion spasm. The most constant nervous iKicins arc found m ^cre 

.ffitiology.— The disease often occurs in children of the same 
13 no evidence that it is congemtal or hereditary. The age of oMCt has b 
as 7 years and as late as 26 years. The pnmary and essential lesion is m tiie 
Its cause IS unknown. Syphilis is not a factor. „ ,1«-, vs found 

Pathology .—A multilobular arthosis, with hobnail met is alw^r* 
after death. There u good evidence that the cirrhosis w not death 

is the result of a number of attacks of acute hepatitis. The hepatitis has cau^ 
in some members of affected families before nervous symptoms 
nervous lesions are purely degenerative. In Wilson’s cases they we/e almost 
to the lenticular nucleus, espeaally the putamen. Every degree of «geDcmuu^_ 
seen, from discolorauon and sponginess of the nucleus m rapidly fatal c««, 
age and atrophy, and even to complete disinUgraUon and excavaUon of tne 
Later observers have described lesions m many other parts of the nervous s) ^ 
The lesions are often most mtense in the corpus stnatum, but the noxious agen 
no smctly selective action on any one anatomical group of ganghon cells, or o 
limited area of the nervous system. It is now known that the degenerate 
contain excessive amounts of copper compounds and that there is a pereistent ^ 
of this element m the unne as well as an increased unnary excretion of 

Symptoms. — In many cases there are no symptoms of disorder of the h' ^ 
life In other cases an account is obtamed of symptoms referable to acute 
before the onset of nervous symptoms — attacks of diarrhcca and vomiting, PJ* 
jaundice, migrainous headaches, hannatemesis and sometimes defimte asates. ^ 
The first nervous sign to appear is usually involuntary movement of .cal 

ties, which may be of several kinds In progressive lenticular degeneration, 
tremors, mcreasing on voluntary movement, furmsh the most 
This 13 followed by ngidity of the face, the muscles of the neck and later of the 
which ngidity increases steadily until the patient becomes helpless The 
of the face and neck muscles gives nsc to a peculiar expressionless appearanc^ lowet 
later, extensive contractures, usually m the flexed position, in the upper 
extremities, follow , but sometimes there is extensor contracture of the latter, y 
sleep the tremors cease, but the contractures do not relax. Dysarthna, of a 
type, results from affection of the muscles of speech, and may end m con^ 
anarthna. Progressive muscular weakness and general emaaation or 

patient becomes emotional, facile, docile and childish There is no 
localised amyotrophy. The optic disks and pupillary reactions are normal. 

13 an absence of nystagmus, cerebellar symptoms and impairment of sensation 
reflexes are not altered, as m the case in pyramidal disease. . jjjg 

Prognosis. — ^The disease always ends fatally in a few months or years, 
average duration is about 4 years 



NBUROFIBHOMATOSIS 


1485 


Treatment.— No curative treatment is known, but there is evidence that symp- 
toms are improved and the progress of the disorder delayed by treatment with dimer- 
caprol (British Anti-Lewisite). 


6. ICERNICTERUS 

Definition and Etiology. — A yellow pigmentation of certain of the basal ganglia, 
associated clinically \vith motor disorders of the type known as extra-pyramidal, and 
found as a rare phenomenon in children who, normal at birth, develop jaundice 
within the first 3 days of life. 

In neonatal jaundice the brain may be diffusely pigmented, or more rarely the 
pigmentation may be confined to the putamen, subthalamic and dentate nuclei, the 
cornu Ammonis and fascia dentata. To the latter variety of jaundice of the brain 
the name “ Kemicterus has been given by Schmorl. The nerve cells in the affected 
masses of grey matter show evidence of destruction and degeneration, while the 
nerve fibres are demyelinated. 

Symptoms. — ^The child is healthy at birth, but within a few days develops intense 
jaundice, usually the form known as liajmolytic disease of the new-bom (see p. 745) 
and now known to be due to Rhesus incompatibility bet^veen the parents, though 
kernicterua has been found in association with septic jaundice. The onset of jaundice 
is followed within 24 hours by tonic and clonic movements, muscular rigidity and 
opisthotonos, alternating with periods of flaccid!^. If the child survives, involuntary 
movements of choreoatlietoid form develop tvithin a few weeks. Emotional instability 
and mental retardation appear as the child grows older. 

Diagaosls. — ^Athetosis and comparable forms of involuntary movement are not 
rarely seen in children, and are in the majority of instances not associated with 
kenuctcrus. Yet when a case of such motor disorder is seen in a child in respect of 
whom there is a history of neonatal jaundice, the possibility of this disease should 
be borne in mind. Again, the development of marked symptoms of organic nervous 
disease immediately after the appearance of severe jaundice in a newly bom infant 
should lead to a consideration of this condition as the probable pathological basis. 

Prognosis. — ^There is a marked tendency for these patients to die during infancy 
or childhood of intercurrent disease, but a minority survive to adult life with a varying 
degree of mental impairment and disorder of movement. 

Treatment. — ^There is no curative treatment and endeavour should be directed 
towards education and towards training in co-ordinated movements. In cases where 
sufficient intelligence exists much can be done by patient training, especially in the 
hands of trained workers. 


7. NEUROFIBROMATOSIS 

Synonym. — ^Von Recklinghausen*s Disease. 

Definition. — A complex disorder involving principally the skin and nervous 
sj’stem, and characterised in the former by the development of abnormal pigmentation 
and a great variety of tumours, and in the latter by the presence of multiple neuro- 
fibromata in tlie peripheral and less frequently the central nervous system. 

Etiology. — ^rhe disease is both hereditary and familial, though isolated cases 
occur. Formes frustes are common. Although the characteristic features evolve 
during the life of tlie patient, the malady undoubtedly results from congenital abnor- 
mality. It is often associated mth other omgenital and developmental anomalies 
of the nervous system and skeleton, and subjects of the disease show a remarkable 
propensity for neoplastic disorders. 
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Pathology.— The cutaneous lesions compnse fibromau, many of %\bch are de 
generate, na:>i and areas of pigmentauon In the nervous sjstcm muluple fibromau 
occur m the penpheral and cranial nerves and m addiuon menmgeal tumours ana 
gliomata of the brain and spinal cord may be found 

Symptoms —Of the <»scnttal features of the disease, the cutaneous ^ 

usually the first to make their appearance Some may be present at birth, ome 
develop during childhood, adolescence or adult life They present a great variety o 
forms Abnormal areas of pigmentation are commonest These have the appearau 
of cafe au lait patches, and vary m size from a mere freckle to a large zone invohmg 
avvholehmb Many are between the sizes of a sixpence and a shilling Thecutaoeo 
tumours appear gradually Some are pedunculated or sessile fibromata, 
mented and usually soft to the touch Otheis are nxvoid m composition Ihey 
may attain great size, commg to form the laige redundant folds of tissue known ^ 
plexiform neuromata The fully developed cutaneous picture is that known 
moUuscum fibrosum , 

The tumours on the nene trunks are also fibromata but usually firmer than these 
m the skin They may occur on any of the peripheral nerves, the limb plexuses, or 
the intraspinal portions of the nerve roots Those penphcrally situated are usuali) 
painless and seldom interfere with the function of the nerve on which the> 

They are occasionally painful on pressure Those which onginatc on the spinal 
nerve roots produce the picture of spinal compression, commonly preceded by 3 
long period of root pam They arc frequently muluple Within the cranial cawtj 
neurofibromata are most often met wim on the acoustic nerves, but may 
on any of the cranial nerves and produce symptoms characteristic of tneir 
position . 

Von Recklinghausen’s disease is often found m associauon with other congew^ 
anomalies, such as sputa bifida, memngocelc, cervical nb, 8ynngom)eha, mental 
deficiency and epilepsy 

The tumours are hable to undergo malignant degeneration and it is not uncommoo 
to find other tumours, such as mcmngiomaU and gliomata m patients with this 
disorder 

Course and Prognosis — In many cases the condition is compatible with a long 
and relatively normal life, though there is a tendency towards slow progression 
Danger to life results only from central lesions in the cranial or spinal caviUes, or 
from the rare malignant degeneration m the penpheral tumours 

Treatment — Nothmg is known to modify the natural course of the disease 
Central tumours should be removed surgically as they anse, and cosmetic improve 
ment can often be achieved for the cutaneous and subcutaneous lesions 


8 TUBEROSE SCLEROSIS 
Synonyms — Adenoma Sebaceum , Epiloia 

Definition. — A condiUon characterised clinically by the symptom triad of multiply 
cutaneous tumours of the cheeks and face, menul deficient^, and epilepsy, 30“ 
pathologically by the presence m the brain of areas of ghosis of a peculiar type , 
iEtiology —Hereditary and familial madence 13 common, but many isolated 
cases occur No other factors are known The sexes are equally affect^ 

Pathology —The characteristic lesions of the bram consist of nodular tuberoiw 
masses, which are most plentiful under the ependyma of the ventncles, loW 
caviUes of which they project like candle guttenngs Smular nodules can be se^ 
and felt scattered throughout the cortex, and rarely m the cerebellum or spinal coto 
They consist of dense tangles of neuroglia cells, many of markedly pathological 
The cutaneous tumours consist of an overgrowth of the sebaceous glands embedded 
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in nsvold and fibrous tissue. Tumours also occur in other tissue, namely rhabdo- 
myomas in the heart and kidneys, and Ae so-called “ phakoma ” in the retina. 

Symptoms. — These usually make their appearance in early childhood. Varymg 
degrees of mental defect from feeble-mindcdness to idiocy are universal. Epilepsy 
usually bc^ns within the first few years of life and though any fonn may occur, 
generalised convulsion is the commonest. The characteristic skin lesions make their 
appearance during childhood, in the form of numerous verrucose, shotty papul^ 
on tlie butterfly area of the cheeks and nose. These are red or reddish-brown in 
colour, and the intervening skin is red and shiny. The extent and degree of this 
condition of sebaceous adenoma becomes more marked as the child grows older. 
Numerous other cutaneous tumours and congenital anomalies similar to these occur- 
ring in Von Recklinghausen’s disease arc met with. 

Course and Prognosis.— The course is very; slowly progressive. Most cases 
spend their lives in institutions for mental defectives, but frequently attain a con- 
siderable age. 

Treatment. — Symptomatic treatment is indicated for the epilepsy, and when 
possible procreation should be vetoed and the patient cared for in a suitable institution. 


CEREBRAL DIPLEGIA 

Synonyms. — Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis. 

Definition.— -A group of clinical conditions, dependent upon lack of, or imperfect 
development, or degeneration of the nerve cells of the cerebral cortex, basal ganglia 
or cerebellum. This agenesia of nerve cells may affect those cells of the pyramidal 
system which are the latest to develop before birth, namely tliose for the supply of 
the lower extremities and the resulting clinical condition is cerebral spastic paraplegia 
or Little’s disease, or all the cells of the pyramidal system may be affected, producing 
generalised spastic rigidity. Again, the higher regions of the cortex may be affected 
and the result is congenitd idiocy. Similar affections of the cells of the basal ganglia 
result in congenital bilateral athetosis, and congenital chorea. When the cerebellum 
is involved, congenital cerebellar ataxy results. Further, there may be any combination 
of the above conditions. 

Etiology. — ^The malady may be apparent at the time of birth, as the child may 
be bom with contractures present. More often, the signs of deficient or perverse 
movement, or of mental deficiency, appear during tlie first year of life, as the signs 
of cerebral activity commence to be exteriorised. In most cases no heredity can be 
traced, but sometimes several children of the same mother may be affected, and 
direct heredity has been known. 

Abnormalities of birth are frequent. Premature, or precipitate birth, prolonged 
birth from uterine inertia rather than from dystocia, and asphyxia neonatorum are 
all common. The child is frequently the first born of its motiier. 

Collier has expressed the probable pathogenesis of cerebral diplegia as follows : 
“ If we regard the brain from the time of its earliest stages of development as a field 
^WQ. vdtiv seeds (wewrobUsts), which gewaltiate at vhfleTtnt, periods of fatal lift, 
and the germination is not even complete at the time of birth, the germination of all 
the elements in due time and their complete development being necessary for the 
formation of the perfect brain, then we may liken the cause of diplegia to some baneful 
influence, such as a frost, which acting at a particular time, may spare those seedlings 
which arc well developed and able to withstand it, and those seeds as yet not germin- 
ated, but which causes havoc among the tender germinating seedlings, either to their 
death or severe maiming. In some cases, as, for example, in Little’s disease, the 
ncuroblasts thus affected may, after a period of retarded development, ultimately 
become strong plants and complete their development. It is of interest that in the 
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highest degrees of ccicbml agenesis— ancnccphaly, pituitary abnonnahues seem to 

A ue5 defined vanety of cerebral diplegia assoaated uf^e tily 

now Win to oeenr as a result of the mother suflenng from rubella in tne 

P*Uiotogy®— Tto: essenual histoloCT of the th^c^m 


spondmg abseiee, poor development, degenerauon or a ^ 

of the tracts which spnng therefrom The pyramid^ tract, for^ P , 


found absent throughout, or it may readi to the meduUa or to the ^ 
only, and so show at what period development M ?«ult « teS atrophic 
nerve celU are foUowed by secondary ghosts The fii^ r«^t is term 
sclerosis More often certain regions are profoundly the two 

relauvcly or completely, but the distnbution is always symmetn^ 
hetmspheres The convoluuons are unduly hard to ^ fonn of the 

often present a worm eaten and faceted appearand This “carance. 

convolutions, with wide, separating sula, gives the bram a charactensU pp 
like that of a walnut kernel i j „i.rT,a nresents 

Symptoms —The clinical picture of the several forms of cerebral P 

a combmation m varymg degrees of certain characterisuc symptoms.^way s d 
distnbuted, though sometimes more severe on one side than on the omw 
symptoms arc muscular rigidity^ garesis, perverse movements 


increased deep reflexes Mental deficiency, opuc atrophy and ataxy -car 

ooptant symptoms The signs of the disease become obvious durmg me n«^. 
nf iifiiftr «rton after In severe cases, soon afterbirth, the nurse, m washing 


of life or soon after la severe cases, soon after birth, the nurse, in « 

the stiffness of the limbs, or the regular assumption w ® 


IS the first to notice tne sunness oi tne uraos, or me icguoii — -- . 

bodily attitude Othenvue, the abnom^ues may not be obtrusive, unm 


should sit up or learn to get about, when weakness ngidity, talk, 

and pes cavus may call attention, or badewardness m leammg to waUt ana ^ 
and mental deficiency may first suggest that there is something wrong j t] 

The following are the common typies of the disease but it must be remcmDer 


any combination of or transition between the types may be met with tensive 

1 Generalised nguitty , genera^amgem^l spastic “Thcre^^» ^ 


defect of the pyraimdal system- The ngidity and weakness affect the 
musculature 


musculature ^ _yja 

2 Paraplegic rigidity , congenital spastic paraplegia , 
imdal dcfiaency is conned to that supplying the lower part of the trunk an 


3 Congenital bilateral athetosis and congenital chorea 


-The agenda 


cells of the basal ganglia with the appearance of irregulanty of moveme^ 


spontaneous involuntary movements^ which may be of an athetotic, 
irregular type A certain variable degree of generm ngidity is present m ijje 


ty 13 presenr in . g 

4 Congenital cerebellar ataxy — ^Thc agenesia affects the cerebellum w 


appearance of cerebellar ataxy In this type the limbs are flaccid and m ^gg 
cerebral and cerebellar types there is a tendency to hypotomcity of the m 


: types 


tendency to hypotomcity ( 


5 Congenital idiocy , restless tdiocy — The agenesia affects those parts 
brain concerned with the higher functions These children are emotionless, r 
and unteachable The skull often shows frontal or ocapital microcephaly 

6 Mtcrocephahe idiocy — ^wherc the agenesia is of the whole bram and tne 

remains very small -moun^ 

Paresis and Rigidity — Except m severe cases, m which the weakness ^ jyjjg 
to complete paralt sis, there is more ngidity than weakness and it is often 
that there should be so much power m the presence of such a degree of og* 
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The lower extremities are generally the most affected, the upper to a less degree, 
and the fadzd region still less. Movement is slow and clumsy, and spontaneous 
involuntary movements are often present tn the limbs. Contractures accompany 
the rigidity, and if walking is possible the gait is digidgrade from contracdon of the 
cdf muscles, the knees are flexed from contracture of the hamstrings, the tliighs are 
rotated inwards, and the knees pressed together, rubbing against one another. More 
severe adductor spasm gives rise to the cross-legged progression. The rigidity and 
contractures, when severe, may give rise to peculiar attitudes and deformities. A 
mask-like expression of face, witn ivide palpebral apertures and large open mouth, 
is not infrequent. Slobbering is very common. The head may be rigidly retracted, 
but more commonly the chin is pressed down upon the chest. The spinal column 
generally shows some deformity in the way of kyphosis, lordosis or scoliosis, and pes 
cavus or equino-varus is the rule. 

Perverse Movements. — Under this heading must be grouped the very constant 
mtdadroitness of voluntary movement, the facial over-acdon and grimacing in speech 
and in mim etic expression, choreic movements, athetodc movements and intendoa 
tremor. Common sensadon and the muscular sense are unimpaired. The sphincters 
are imaffected. The deep reflexes are increased, but are often difficult to obtain 
when rigidity is very marked. The trunk reflexes are often absent, the plantar reflexes 
usually are extensor in type. Since the growth of the skull follows and conforms with 
that of the brain, cranial abnormalities are common. There may be microcephaly, 
asymmetry and flattening in the region of the central convolutions, or a furrow corre- 
^onding wth the interhemispheric Assure, or frontal or occipital smallness and 
flattening. Every degree of mental reduction may be met with, from slight mental 
dullness to complete amentia. But this by no means corresponds with me severity 
of the bodily symptoms, for the mental defect is often most severe when the bodily 
symptoms are slight, and conversely. In some cases, very high intelligence persists, 
when there is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality of the pupils 
and slowness of light reaction are not uncommon. Nystagmus is often met with. 
Convergent strabismus occurs in about one-third of the cases. Convulsive attacls 
are of ojmmon occurrence, and in about one-eighth of the cases epilepsy becomes 
established. 

Diagnosis. — ^^Vhea the symptoms are well marked, the diagnosis presents little 
difficulty, since the disease dates mostly from birth, or is discovered during the first 
year of Ufe. Paraplegic rigidity may possibly be confused with other forms of para- 
plegia, and, especially, with that resultmg from spinal caries. Certain cases of pontine 
tumour may closely resemble generalised rigidity. The occurrence of such conditions 
during the first 2 years of life is, however, very rare. 

Prognosis, — In many cases of generalised rigidity, and in all cases of paraplegic 
rigidity, there is a tendency to slow amelioration of the rigidity, an increase of volun- 
tary power and control of the muscles in the ojuise of time, especially under the in- 
fluence of careful training, and in paraplegic rigidity, if tlie mental acuity be not 
seriously impaired, laborious treatment may result in an almost normal condition of 
the limbs by the age of puberty. On the other hand, some cases of generalised rigidity 
become progressively worse, and succumb, usually before the end of the fourth year. 
Bilateral athetosis and choreic diplegia, as a rule, follow a very slowly progressive 
course, without tendency to a fam result Paraplegic rigidity apart, a great many of 
the cases of all forms of diplegia succumb before the sucth year, and in those who 
survive this age, the tenure of me is short, few reaching far into the third decade of 
life. 

Treatment. — In those cases wth a marked degree of mental impairment, and 
in those wluch show a course of progresrive degeneration, no treatment is of avail. 
In slighter cases of generalised rigidity, and in paraplegic rigidity, treatment is to be 
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directed to the prevention of contmctures, ^^'ipeate? 

improvement o/^mental acuity There u. perhaps, no ^Xe ate few 

patience and penastency in carrying out of suiuble XSom’aMarently hopeless 
Leases in which more bnlhant results may be PtodX ^^t L & 

cases by pertinacity in tteatmenL If “* *'= >XsddrobSncd Fromdi- 

most niglected, that good results are more qoifUy and “Xtoory more 

first, regular massage and passive movement should be maea-c, 

ment should be encouraged, as far as poaaible, and m Mwer ^ prcienuon 

gymnasne exercises of every kind should be OTplojed Ripd appM ^ ‘ Lt of d>' 
S deformity and to reduce contracture is harmfiil, for it "Xts “ “ 

Irnib, and interferes with movement, which is Ae '"f* ", w ali§ contracrare, 

be combated Tenotomy is of great service in the relief “I defomi^ perfonnol, 
and should be soon foUoived by passive movements It ,uen» seem » 

unless a fan degree of voluntary power is present. Many of the pane 
unprove mote rapidly if thyroid be administered m moderate daily doses 


INFANTILE HEMIPLEGIA 


While in childhood hemiplepa of slow onset is due to the same causes 
cerebral tumour being the common cause, yet the majonty of cases ^ 

hemiplepa of rapid onset are examples of diseases peculiar to children, m 

-hie disease occurs in adults, and to sr*'' **'“ '"m** 

i restricted These conditions are due 

\is reason must be stnctly separated f 

the result of cell lesions and not of gross lesions . 3 

Etiology— In t\^o thirds of all the cases, the onset occurs ^itiun^m 
years of life The malady becomes increasingly rare as childhood advance 
of the cases are of prenatal ongin and a few are due to syphilitic th® 

Again, a >ery few cases are due to obstetrical events dunng birth, by " ^ ^ 
cerebrum is injured Acute infective diseases play a very important T®, 
causation of the disease, for about one third of all the cases develop the mala 
the course of a known infection By fat the most important of such fev ers are 
and scarlet fever, but hemiplegia may occur m the course of pertussis, s 
rubella, diphtheria, djsentery, pneumonia, typhus, typhoid, mumps, nj arc 

and endocarditis While there can be no doubt that pnmary vascular pacific 
responsible for many of the cases m which this condition complicates tne 
fevers (whooping cough, for example, may cause cerebral hremorrhage, 
conditions in any fever may cause thrombosis of cortic^ veins, and braio 

carditis may cause embolism), yet in some cases an inflamma tory lesion oi 
or encephalitis is present. , ^ la 

Pathology — ^Thc following lesions are met with, either alone or coniD 
order of frequency (1) Atrop£c sclerosis , (2) cyst formation , (3) shrui^en P 
resembling wet wash leather, with some de^e of atrophic sclerosis m their 
and (4) porencephaly The general appearance of these lesions which 
varymg degrees of the same process suggests the end result of a vascular i» 

usually confined to the area of distribution of the zmddle cerebral artery * ^telf 
evidence that many of them result from cerebral embolism occurring imm^ 
after birth in association with the closmg of the ductus artenosus , diseas® 

Symptoms — ^The onset is rapid, and m two thirds of all the cases the 
IS ushered m by convulsions, which may be unilateral, but are more frequency g 
and are frequently repeated dunng a penod of from a few hours to 24 ^,°^^grges 
which the patient sinks into a subconsaous state, from which he gradually 
in the course of a few dajs, to show the signs of some cerebi^ defect, usually 
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plegia, sometimes hemianopia, or aphasia, or any other sign of local cerebral or cere- 
bellar lesion. Pyrexia often accompanies the convulsion, and vomiting is common. 
The onset may be without convulsions or loss of consciousness. 

The relation of the onset of the paralysis to the convulsion varies. It may reach 
its height immediately after the initial convulsion, or slight hemiparesis may occur 
which deepens after each subsequent convulsion. Sometimes the early convulsions 
leave no paralysis, but this appears towards the end of the first \Yeek, either suddenly 
with fresh convulsion, or gradually, as the patient recovers from the comatose state. 
The paralysis at its onset is flaccid, and involves the whole of one side of tlie body 
to a greater or smaller extent. An initial monoplegia is of extreme rarity. The paralysis 
may not reach tlie greatest intensity until the end of the second w’eek. Subsequently 
it lessens, in some cases disappearmg completely in from a few weeks to 3 months; 
in others, it may show no sign of improvement. The limbs, at first flaccid, subse- 
quently become spastic and develop contractures. In the course of years there may 
be great arrest of gro^YtI^ on the affected side, and this is not necessarily proportional 
to the degree of paralysis, but apparently depends upon the degree of destruction 
wlticli has occurred in the parietal lobule. Post-hemiplegic spontaneous movements 
of an athetoid, choreic or irregular kind are common, and are attributable to lesions 
in tlie corpus striatum and subthalamic grey matter, for which regions encephalitis 
shows an especial predilection. Epileptic fits recur at varying intervals in about half 
of all cases of infantile hemiplegia. These always commence upon the affected side 
and are sometimes confined to it. Mental deficiency is met with in aU degrees, in 
relation to the position and extent of tlie cerebral cortex wluch is involved in the 
lesion. 

Diagnosis. — ^The nature of tlie malady at the onset, with convulsions, may 
possibly be suggested by prodromal pyrexia, by the severity and long duration of 
tlie convulsions, and by the prolonged subconscious state that often follows. Con- 
vulsions occurring several days after the onset of specific fevers should strongly suggest 
the diagnosis. When the signs of hemiplegia or of other local cerebral lesions appear, 
the diagnosis presents no difficulty. 

Course and Prognosis. — In a very small proportion of the cases the patient 
docs not survive the initial manifestations of the disease, and dies in convidsions. 
Apart from tins event, infantile hemiplegia has little tendency to destroy life. The 
initial flaedd hemiplegia tends to improve and gives place to a slowly improving 
spastic hemiplegia, which, ivith the return of some power, shows perversity of move- 
ment, stiffness and slowness, ataxy, athetosis and choreic movements or tremors 
according to the position of the lesion. The spontaneous movements appear within 
a year of the onset. Slow improvement may go on for years, but cases %vith much 
mental reduction or in which recurring epilepsy is frequent, improve but little. 

Treatment. — We know of no measures that avail to prevent the occurrence or 
lessen the severity of tlie cerebral destruction which occurs in these cases. Too often 
the damage to the brain has happened as soon os a diagnosis is possible. When the 
paralysis has developed, treatment is to be directed to tiie prevention of rigicUty and 
contractures by regular passive movements, to regaining voluntary control by encour- 
agement and patient exerdscs, and to the improvement of mental acuity. Where 
there is much contracture and deformity, tenotomies are of great service, provided 
there be some voluntary power in the muscles, the tendons of which are to be divided. 
Recurring convulsions should be treated as iffiopathic epilepsy. 

Severe casp of this disorder as they readi childhood and adolescence present a 
very characteristic picture. The infantile hemiplegia is associated ivith some degree 
of failure of growUi in the affected limbs and vvith perverse movements. In addition, 
epileptic fits, mental retardation and violent temper-tantrums are characteristic. 

Sucli cases have, of recent years, been increasingly treated by complete surgical 
removal of the damaged hemisphere. Thb ** hemispherectomy ” is usually followed 
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not only by cessation or improvement m the fits but by a marked 

the mental enfeeblement and the temper-tantrums Even rnore surpns gy, 

seventy of the hemiplegia mstead of being increased is diminished. 


PAROXYSMAL DISORDERS OF THE CENTRAL 
NERVOUS SYSTEM 

EPILEPSY 

Introduction — Epilepsy, m the widest sense, may be defined as ^ 
liability to occasional seizures The seizures may be associated with 
of the brain or a toxic state, and if so the epilepsy is said to be sympto^ 
attacks are of such a nature that they point to a focal lesion of the brain (see p 
and particularly if consciousness is retained dunng the whole or a 
of the seizure, the term Jacksonian epilMsy is applied to them More ^ 
there is no discoverable organic disease of the brain and no toxic state {e g 
eclampsia) with Mhich fits are known to be associated, and the epilepsy is 
senbed as “idiopathic” or “essential” It is becoming more and more 
to restrict the use of the general term “ epilepsy ” to this last vancty, but 
that the climcal division of the cases of epilepsy into symptomatic and 
cannot be absolute, if only for the reason that orgamc cerebral disease may 
Itself except by the occurrence of fits In the absence of other indications oi 
disease there is no positive feature by which either variety can be recogiused. 


SYMPTOMATIC EPILEPSY 

The known causes of symptomatic epilepsy are numerous la case 

diagnosis is often based on assumption because some item m the history of 
provides a basis for supposing that orgamc cerebral disease or mjury has ^ 
and It requires much knowledge and good judgement to assess whether 
assumption is well founded Injury of the brain of any nature whatever, v . ^ 
from violence from without or from disease within, may cause epilepsy ^ 
tumours, agenesia, encephalitis, meningitis, cerebral syphilis, abscess and 
types of vascular lesions give a high percentage of cpilcpUc sequelae or 
ment Another cause of symptomatic epilepsy that should be tome m j tbe 
a previously normal person who has livw abroad develops fits is cysticercosis 
bram Acute intoxications with lead, alcohol, absinthe and many other tbj 

evoke epileptiform fits, as may also eclampsia, ursemia, hypcrpiesis, chotonu* 
speafic fevers of childhood, and although m these conditions the epdepuc g of 

do not usually recur after the mtoxication has terminated, nevertheless, any o 
them may be the apparent beginning of persistently recumng epilepsy. 


IDIOPATHIC EPILEPSY ^ 

Defimtion —A liability to fits or minor seizures, prone to recur over 
of time or even throughout life, without any discoverable orgamc disease of the 
or other known cause of fits rolle'f 

The fit is a disturbance of funcuon, due to a sudden excessive and uncont^ ^ 
discharge of nervous “ centres ” and tha is believed to be due to a disturbance ^ 
metabolism of the cells m which the abnormal discharge ongmates Of ^oci 
of this metabolic disturbance wc are still ignorant and as as we know it is not as»^ 
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ated with any recognisable change in the histological appearances of the cells con- 
cerned. The metabolism of nerve cells in activity is accompanied by changes of 
electric potential and under suitable circumstances the potential changes in the cerebral 
cortex can be recorded by the electro-encephalogram. Normally they are rhythmical 
alternations at the rate of 8 to 12 per second (the o rhythym) and the best records of 
them are obtained from the occipital region of the head when the patient closes his 
eyes and relaxes. At the time of an epileptic fit there are repetitive excessive electric 
discharges all over the cortex and these arc followed by a period of electrical inactivity 
lasting some minutes. At the time of a petit mal attack the E.E.G. shows a single 
“ spike ”, indicating one excessive discharge, occurring all over the cortex or a succes- 
sion of spikes. In many epileptic patients the electrical record indicates that inter- 
mittent abnormalities of the rhydim are present during the intervals between the 


\ £YES SHUT 




[lOO MICROVOLTS 


I SECOND 


Fig. 2 Electro-encephalograms 

A. Normal alpha rhythm, largely absent svith the eyes open and appearing when they 
_ are dosed; II cjcles per second. 

-An episode of waves of mixed fretfiiency lo a esse ef idiopsthic epilepsy^ 

C. An outburst of spike and ave complexes at 3 cycles per second accompanying a petit 
mat attadc. 

By the kiiuinets of Dr. IF. A, Cobb, 


fite and some of them arc sinular to those associated with a fit, i.e. they are ** sub- 
clinical " attacks. Abnormalities of the rhythm of potential variation are present in 
many other conditions besides epilepsy, but when the complex known as the “ spike 
and wave ” appears on the record it is believed to be indicative of epilepsy. Many 
epileptic patients, however, do not show this abnormality on their records and the 
records may cither be quite normal or may show other non-characteristic abnormali- 
ties. Electrical abnormalities arc found alike in “ idiopathic ” and in “ symptomatic ” 
epilepsy, but in the former they are more constantly present, and are, m general, 
more widely diffused over the cortex and more readily modified by such activities 
as o%'er-brcathing. 

^Etiology. — It is important to be clear in our minds what we mean by the cause 
of epilepsy. In symptomatic epilepsy organic disease of the brain is usually present, 
but in idiopathic epilepsy there is no organic disease with which the liabiUty to fits 
can be associated : moreover, the same organic disease, e.g. a glioma of one frontal 
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ot tlie uaDiuiy lu -o • -f jo Ui remow 

disturbance in nerve cells that have already ten rclemo w .nportaaU 

the habihty m addiUon to organic disease of the brain, 

While this factor is regarded much less scnously ?“'!' * Sosv m a near relame 
that m a still considerable proportion of cases. ? Pbiemtions by Leimol 

IS obtained Moreover, recent ?““P'““8”?'’'“ ,?,.„mallv vnde flnOua 

suggest that m the parents {one ot both) of It may be that 

tiohs m the rhythm ot the brain poMUals are J funion may 

while epdepsy as such is not mhented, the appearance of 

be mhenteV which, m combinauon with other factors leads to me pp 
epilepsy under certain (as yet untaown) ctrcurastanccs gjst reieab 

In die vast majonty of cases of idiopathic epilepsy have begun by 

Itself in chddhood or adolescence In 70 per “nt of ^cs „ her of cases 

the age of 20 and in 85 per cent by the age of 25 decade, but far 

idiopathic epilepsy first manifests itself m of orgame 

more frequenUy fits coming on after the age of 25 arc sympmma 
cerebral disease Often chddren suiting to have fits in adolescence ha 

sions in infancy e vnnabilitv, so 

The frequency of fiu m the same pauent is subject to great va^ J ^ 
the habihty^ to abnormal discharge evidently fluOTates When “ S^speJlf the 

there must also be a final exciting cause which sum off the atuct p^^ 
major fit Of the cause(a) of fluctuanons m the liabibty to atucU and oi 
causes of flu we are, agam, quite ignorant The most that can be saio 
thmg 13 known from empincal observauon of the conditions m whicli nu 
These are subjea to great vanability from patient to patient, but oiien 
uniformity for the same mdividual 'Tt./are arc oasy 

More than half of all (convulsive) atucks occur dunng sleep J- nw ^ 
individual patients whose attacks invariably occur durmg sleep, ana w pj 
called nocturnal epilepsy, but the liability attaches to sleep, -roducuve 

diurnal, and the Sunday afternoon “ nap ” m front of the fire is frequently F jjjs 
of fits in such patients Of the nocturnal fits, many occur soon after tne p 
fallen asleep, but still more in the last few hours before waking , dunn;? 

epilepucs who never have fits except ra sleep and m general the liability W ot 

sleep IS much greater than dunng the waking state The next greatest ireq 
attacks attaches to the first hour or so after waking Many patients haw t 
usually or invanably when washing m the morning or dressing or ^ wakiDS 

time, so much so that for the average patient the liability dunng this nrs 
hour seems considerably greater than for any other hour oi the twenty diu 

the rest of the day the Lability to attacks for the average patient is much ^ yodet 
IS not to say that many fits do not occur dunng the day, and occur to 

the most unpredictable arcumstanccs In general the patient seems less , ^gipg 
attach while mtent on the day s activities ^an when inactive, relaxed or 
or dozing In the evenmg, especially in the last hour before bedtime, tne ^ 
liabiLty to fits is again increased, and some patients usually have then first 

time, but in general the evemng liability is not nearly as great as that ot 
morning hour p^,tioD 

In women there is a pronounced increase of liability to fits m assoaa 
the menstrual penod, beginning about 5 days before the onset of 2 daf^ 

lasUng till the end of 48 hours after its tennmation, with its maximum m p,iep*y 

preceding the menses In many women who are relatively mild cases ot V 
the atta^ occur only at such times 
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There is a popular idea that emotional exdtement has an influence in precipitating 
fits in epileptic patients, but it is rarely that the personal histories of patients provide 
any confirmatory evidence for this and die only emotion that seems to have any 
effect in increasing the liability to attacks is fear, and even that is doubtful. In a 
few patients concentration on studies has an adverse effect. 

Physical disturbances such as vertigo, nausea, vomiting seem also to increase the 
liability to fits, as also does physical injury. General anassthetics often precipitate 
fits in epileptic subjects, and an injection of novocain seems to increase the liability 
so that an attack may occur after some hours. 

The retention of water in the body, brought about by the intake of a large amount 
of fluid and the injection of pituitrin subcutaneously, leads to the occurrence of a fit 
in 50 per cent, or more of susceptible subjects and this has been used as a diagnostic 
test for epilepsy, but such a test is rarely called for if adequate attention is given to 
the description and drcumstances of suspected fits. 

Symptoms. — Prodromata. — ^The circumstances which immediately precede the 
occurrence of an attack are of some importance. As has been mentioned, it is un- 
common, speaking generally, for an attack to occur when the attention is fixed, or 
when some act is being performed, and from this it follows that the epileptic is rela- 
tively or absolutely free from attacks when at work and doing, and only in rare cases 
comes to harm or injury from accident. Some patients are able, by effort of will in 
fixing attention, or by the performance of some vigorous action, to arrest attacks 
which threaten or have even begun. 

Sometimes a change in the general condition of the patient may make him aware, 
or may acquaint those around him, that an attack is pending, and such signs of 
altered health may herald an attack for from a couple of hours to a week. Headache, 
irritability, restlessness, euphoria, depression, lethargy, somnolence, unusual appetite 
and a peculiar vacant look may all be met mth in this connection. 

Not infrequently the attack is preceded by paroxysmal manifestations which are 
in reality minute attacks, such as partial lapses in consciousness, a sense of strangeness, 
“ dreamy state ”, jactitations of any of the muscles exactly resembling those seen in 
uraimia, slight auras, giddiness, sneezing and yawning. 

Description of the Attacks. — ^The varieties of the epileptic attack are legion, 
and several types may occur in the same subject — indeed, it is unusual for fits to be 
always of the same type in one subject They tend to vary both in degree and nature. 
They are usually divided into ” major ” attacks, in which spasm is conspicuous, and 
the less spectacular ” minor ” attacks, in which spasm is not a prominent feature. 
This distinction is purely artificial, for most patients have attacks of both varieties, 
and the two merge by insensible gradations the one into the other. 

The following description will serve to illustrate the more definite manifestation 
of epileptic atta<^ : 

GENERAL CONVULSIVE FITS {Jtaut or grand mal). — There is some reason for believing 
that every major attack has a local commencement in some region of the brain, and 
that it is in reality a local fit which rapidly becomes general. \Vhen such an attack 
commences witli a local aura there is proof posidve of local commencement. ^Vhen 
it commences with conjugate deviation of bead and eyes to one side, this is a certain 
indication that tlie disturbance commences in the opposite hemisphere. ^Vhen the 
spread of the disturbance is so rapid as to cause instant loss of consciousness there is 
no memory to retain the initial event of the attack. The seizure may begin with any 
of the local manifestations described later, the epigastric aura and giddiness being 
t\\o of the most frequent. Or the patient may only be aware of his attacks from the 
condition m which he finds himself after their occurrence. The tonic spasm com- 
mences with conjugate deviation of both eyes to one side, followed by rotation of the 
head to die same side. The blood pressure falls, the countenance is for a moment 
pallid, die eyes widely open, the pupils dilated, the come® insensitive. The march 
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of the tome spasm usually causes ““i S^tSo^ m Seron. “1 

X:X1.?hera^eSrusuj;^»^^ 

L longer possible the face darkens with the asphyxia, and the sphmetc 
with the evacuation of bowel or bladder. The ®P““ JjS the Sue spas® 

closing spasm of the jaw may cause the tonme w “‘f asphyxia as seems 

has lasted some seconds and perhaps has produi^d j" ^ ‘ pf^s^en shock- 

hardly compauble with survival, it begins to break into p seconds, be- 
like. Wy movements-the dome spasm— which continue fm so ^ 

coning fes regular and occurring at longer V'Jp^emiraiory ami 

muscles become perfectly limp Meanwhile the _ -nd to chum «P 

laryngeal spasm has allowed the respiratory movements to cewm jpnP of 

the sLva, often bloodstained, which escapes at the nose psciousness. 

froth. At the end of the attack there is complete and unrousablc loss ot 
the pupils arc dilated and insensitive to hght, the corneal reflexes aDsenn ^ 
jerks absent and the planur reflexes extensor m type In a short •■“C jjsiallj 
ictura, the plantar reflexes return to the normal and consciomness remri 
the patient is daaed, feels ill, has marked headache and if left to almost 

heavily for some hours It must be noted that the general j-o«n ® ’ 

always leaves the patient face downwards, so that he has been known i 
puddle an inch deep and has been asphyxiated by his own pillow. acodtnl 

u by far the commonest way m which the epileptic meets ms deatrx i 

The epiUptic cry —There are two quite different sounds that may ^rrof 
commencement of an epilepuc atuck. The one is a natural, coming* 

at the advent, as m the pauent who alumated piercing screams with « “ 

It IS coming 1 ” before the convulsion commenced. It is curious "°'^j^g-p,'iepoc 
memory of such cries or utterances remains with the patient. The other is in 
cry proper — a weird, unearthly, hollow sound, produced by inspiratory spas 
air over the nearly closed vo^ cords. This cry occurs m a spasm- 

cases, for the obvious reason that it is determined by a particular march ot m 
If inspiratory spasm occurs before the larynx has gone into spasm 
spasm, there can be no laryngeal noise, but only Ibc commonly witnessed 
and buccal grunting and ^rglmg The spasm must be so timed that the in^ 
spasm must occur as the larynx is closing, and tlus only obtains m a nunoniy 


cases j join® 

ToJtgut-btUng — Some pauenls aluara bite the tongue, others never, 
now and again The tongue is always bitten at the side and some Viay “?^Lgtweco 
because it is deviated to one side m the spasm and its thicker part brought 
the molar teeth The same side is usually bitten The tongue cannot be jj lis 

promisor spasm occurs cither before the jaw has cone into tonic spasm or 
broken into clonic spasm If any other march of spasm occurs, the tongi^® toO'^ 
It 18 remarkable how little scarring occurs even from severe and repeated s 
bmng unless a piece is bitten dean out. . lO 

infon/wienfe— Though common, incontinence is by no means invanablc 
severe attacks More often it is the unne alone that is evacuated, much .yc h* 
the bowel alone, sull more rarely both. A rare phenomenon during an cp»ep 
IS seminal emission 

Secondary nenU — ’nie degree of asphyxia dunng the aluck may 
blood vessels may give way under the stress, with the producUon of 
mosc* or deep lucniorthagca, indudmg cerebral hxmorrhage. The spasm jJ 

and may give rise to much subsequent adung, as if the patient bad been hea 
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over. It may dislocate joints, rupture muscles and even break bones. A dislocation 
once produced in a fit is very liable to recur with subsequent fits. 

Duration of epileptic attacks . — ^Two nunutes may be given as an outside time- 
limit for the duration of an individual attadc, from its commencement to the end of 
the active phenomena, and in con^ailsive attacks to the end of the spasm. Usually 
the time is much shorter than this, and ofmn is a few seconds only. Sometimes 
attacks are described as of much longer duration. When analysed, such attacks will 
be found to be a series of attacks tvith very short intervals, or shght attacks with post- 
epileptic functional spasm, or hj’sterical attacks. 

Other varieties of convulsive disorder are commonly encountered either as heralds 
of a grand nial attack or as the sole expression of the epileptic disturbance. 

SIMPLE JACTITATION. — Simple uWtchings of individual muscles or groups of muscles, 
occurring, now in one part of the body, now in another, are seen in the majority of 
epileptics at some time or other. They are conspicuous in the convulsions of child- 
hood, where they often constitute the chief climcal feature. They are well known 
as the “ carphology or “ subsultus tendinlum '* of unemic and eclamptic attacks, 
and in the “ typhoid state They may be not infrequently noticed in the epileptic 
person when he is otherwise well, and engaged perhaps in conversation or other 
occupation. Gowers emphasised epileptic twitching as a prodroma of an oncoming 
severe attack ; but while in some instances this is tmdoubtedly true, yet it frequently 
occurs when no attack follows. It has been called ** epileptic myoclonus 

LOCAL PITS. — First studied by Hughlings Jackson, these events bear the name of 
“ Jacksonian epilepsy ", and this term has unfortunately become coupled tvith common 
errors that were no part of Jackson’s teaching. These are (1) that some local disease 
invariably underlies the Jacksonian fit, and (2) that the Jacksonian fit necessarily 
consists of local motor convulsion. Actually, in many cases naked-e>’e and micro- 
scopic esamination may fail to reveal any locm lesion, and none such may be present. 
Also, the Jacksonian fit may consist of phenomena invohing any possible cortic^ 
function. It may be added that local d^ease of the brain quite commonly evokes 
generalised fits indistingt^hable from those of idiopathic epilepsy, and conversely 
that the latter form of epilepsy may express itself in the form of Jacksonian fits. 

In local convulrive attacks the common foci of onset are the angle of the mouth, 
the thumb and index finger, and the great toe, but the spasm may occasionally begin 
elsewhere. It rarely produces conjugate devntion of the eyes as a primary move- 
ment, but usually in association -with, and secondary to, deviation of the head. The 
convulsive movements may remain confined to their place of onset throughout the 
fit, or may spread \ridely so as to involve a whole limb, one-half of the body, or the 
entire musculature. In fits involving the musculature of the right hnlf of face 
and tongue, speech is usually lost during the attack and returns shortly after its 
cessation. Spasm never affects the muscles of one eyeball alone, but the spasm is in 
terms of conjugate deviation of both eyeballs in one direction. The same rule applies 
when the neck is affected, for the head is then either rotated to one side or extended 
or flexed on the chest. With the other bilaterally associated muscles it is different, 
for the tongue is affected on one side only, as is also the face. The onset is with tonic 
spasm, which after a little while gives place to broken or clonic spasm, becoming 
more and more intermittent and finally ceasing. In some cases, but by no means 
in all, the convulsion leaves vaiying degrees of weakness in the affected muscles — 
Todd’s paralysis or post-epileptic paralysis — transient signs of loss of function 
of the pyra mi da l sjstem, such as loss of trunk reflexes, increase of jerks and extensor 
plantar reflexes. 

Epileptic spasm usually puts the hand in the position of extension at the inter- 
phalangcai joints, and flexion at the metacarpo-phalangeal joints, with flexion at wrist 
and elfow, and adduction at the shoulder, TTie feet are dropped and intumed, with 
extension at the knee and hip. Usually the tr unk is in opisthotonos. 
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The sequence of tonic spasm, followed by 
.3 not mtanabk Purely tome fits may LvX aS duration. On the 

remitting suddenly Such fiu are usuaUy “f already desenbed 

in W^«-Th« seems m depend upon 
cortex mvolved With narrowly confined fiB there “y ^ „„dly desenbd 

at all, as m local convulsion of the face or land, or m m “ ° u usiidlf 

a slow visual fit as it was occurring When the ®Ptuaik. musci “ ^ ^ 

impaired, and when lost, it is lost late m the fit For example, ^ « j ^ ,1 

Xon which spreads to one-half of the body to cause some impairment, an 
involves both sides generally consaousness is ^ays lost. ( ,le 

icAi. PASALYTIC FITS (Lpk paralym) -This is the "iKt » ^ ^ ^ 

epileptic atuck. It consists m a sudden inability, relative or *^diiig co° 

or one side of the body or the whole volunta^ musculature, with a 

vulsion There are the usual signs of cerebral paralysis-^t first na 

tendency for the jerks to fail , a few moments later increased jerks, Thcattati 

reflexes and extensor plantar reflexes, all of which signs soon d^appM , 

may occur as an isolated phenomenon More often a slight ™n ^ 

local sensory attack accompanies the onset of the P®‘‘^y^'^ .^^°?^^olvuig 
atuck may result from lo<^ disease of Ac bram Such episode ^ jp^y occut 
right face or nght side of the body may occasion aphasia, or the ap^. '^thout 
the atuck of sunple paralysis Such atucks of S“"P^®,P^A.-j, ©f tU 
iQ are well known m uraama, hypcrpiesia and general para*) 

SENSORY EPILEPTIC DISTURBANCES —Numerous sudden sensory disturbai^^ ^ 
be met with m epdepsy They may be related to the organs of spe^ ^ 3, 
those of common sensibility or to those of visceral sensibility laty 
isolated events and so constitute the whole epileptic attack Often, n . , j 


alone as 
convulsion 
insane 


disturbance of the cortex spreads widely, involving general 33 the 

consaousness, but the initial phenomena are remembered by wbe® 

'* warning” of the atuck and have from anaent times been termed ^ 

preceding general convulsion In reabty, they constitute an essential ^ 
attack as showing the region of the bram in which the disturbance suits, an pccur 
patient who has such “ warnings ” preceding his severe atucks, the warm g 
at times by themselves without any such sequeL 


Visual Jits — ^These may take the form of negative phenomena, 


such as 


duDces* 


of Msion, complete darkness or hcimanopia, or of positive effects, such as 
light, santiUaUng stars or balls of fire, or of both together in the j^.nQtaes^ 
with flashes of light. In the last case they may closely resemble the visual pn 
of migramc, and arc not infrequently caused by a local lesion of the ocapitai 
Complex visual halluanations map occur booO* 

Auditory jits — ^Thc halluanations of sound may be of any nature — 
mg and elaborate musical sensations, as of bells, bemg common. if gj jooo 

a sense of coinadcnt deafness of far away ” bearing, which passes off wiin 
after the sound . ^ of 

Olfactory and gustatory fits — ^These halluanations are alwajs 
'* fla%our ”, usuaUy unpl e asant. Very often, roo\cmcDU of the bps, 
or swallowing mo%cmcnu are present, and the “ dreamv state ” reterred to bei 
be associated. From the location of the functions of smell and taste '-jer lO 
of the unanaic gjn, and from the common occurrence of fits of tins 
lesions of Uiese convolutions, tins tj*pe of fit is often referred to as the 
fit ” 


of 
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Sensory fits.— These hallucinations may have their seat of commencement in any 
part of the body. They may remain local, but more commonly they spread from the 
point of origin m terms of the local representations of the body in the cerebral cortex, 
and usually from the periphery towards the trunk and head, but a sensory fit may 
spread to the extreme periphery first. For example, commencing in the fingers, it 
may spread up the arm to me head, or on reaching tlie shoulder it may invade trunk 
and leg before ascending to the head. It may be bilateral, and may be confined to 
the anterior or posterior aspect of the body. 

The sensation may be described as '* numbness ”, “ tingling ”, ” pins and 
needles ”, “ vibration ”, '* rushing ”, “ as if the limb were withering ”, much more 
rarely actual piun. Sometimes the sensation is indescribable. The sensory attacks 
have their origin in a local disturbance of the parietal region of the cortex, and may 
indicate tlie presence of an organic lesion in that region. They may be accompanied 
or followed ny temporary loss of sensibility, in the form of astereognosis, loss of 
sense of position or anssthesia. 

Another group of sensory fits for which it is impossible to give any definite cerebral 
localisation at present, is that of the so-called visceral auras, which are mainly referred 
to tlie distribution of the vagus nerve. Such are the very commonly occurring 
” epigastric ” sensation, and sensations of choking, dyspncea, nausea and cardiac 
sensations. 

Disturbances in the realm of the vestibular nerve are common indications of 
epilepsy. Sudden giddiness may be the sole mdication of epilepsy, and is a common 
initial event in major attacks. It may be indicative of the sudden fall of blood pressure, 
or the feeling of rotation may be consequent upon early spasm causing conjugate 
deviation of uic eyes. 

psYCiiO-MOTOR FITS. — ^These may take the form of peculiar mental states, of 
instantaneous onset, remembered afterwards sometimes m exquisite detail, some* 
times only In vague character. Emotional conditions of fear or horror, which may 
cause the patient to attempt with violence to escape from his surroundings — ” cur- 
sive epilepsy — may occur. Or, the attadcs may take the form of a sudden feeling 
of misery, or an intense sense of personal wrongdoing, a sense of intense familiarity 
in surroundings which are unfamiliar, a sudden sense of strangeness, os in a patient 
whose fit was “ suddenly seeming to be somewhere else ”, a sense of euphoria or of 
intense mental energy, a ” dreamy state”, often associated with smacking of the lips 
and champing or swallowing movements, whicli often has a pleasurable emotional 
tone. Again, the psychic fit may take the form of a highly complex and detailed 
iialluclnation. Other psycho-motor attacks may express themselves as outbursts of 
uncontrollable rage, and in rare instances the patients make attacks of great ferocity 
on unoffending individuals and have no recollection of these incidents afterwards. 

MINOR EPILEPSY (petit trial). — ^Thc disturbances to which this term is given sliow 
considerable variation in degree, but share in c»mmon the fact that there is a sudden 
impairment or loss of consciousness. 

Simple loss of consciousnas. — In this, the commonest of all minor phenomena, 
there is a simple break in the continuity of consciousness. The train of thought and 
action is suddenly arrested for a few seconds, and there is a sudden stillness of posture 
and facial expression which attracts the attention of a witness. The face may show 
sudden pallor, a vacant expression and curious fixity of the eyes, with large pupils. 
The pauent docs not fall, or move or drop anything that he is holding. In a few 
seconds the attack is over, leaving tlic patient unable to describe wlut has happened, 
perhaps a Hlilc confused for some seconds, sometimes emotional and even hysterical. 
Nlorc often he continues what he was about as if nothing had happened. Such attacks 
sometimes occur very frequently, even hundreds in a day. 

Simple loss of consciousness xcith The patient suddenly falls, without warn- 

ing, in the extended position, and almost always prone, so that his head reaches tlic 
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Simply drops the head forward , . . ■» wradation from the 

simple loss of consciousness with slight spasm— This f ^ conjugate 

above ^pes to the definitely convolve ^rm^f laryngeal 

deviation of the eyes, and perhaps of the head also, or it any part of 

and respiratory acuon, giving rise to a groaning noise, or it may mvoi y F 

the musculature _ . ^ i ofti»r.f*ffect3 wh^t 

Condition after Attacks —The epileptic fit may leave no m 
ever, even though it be severe, but this is unusua On the oWer n^ , 
slightest attacks may cause conspicuous sequels Sleep and ^ effects 

mon, especially following convulsive attacks, ^d they may g-ygre head 

m that if sleep occur there is no headache, but if it be prevented the 
ache The post epileptic paralysis of Todd has already been affected by 

aphasia which may follow nght sided attacks The mental state is us J . qqjh 
the attack, and returns to Ae normal sometimes quickly, sometimes ^Ljg 
monly the patient is dull and dazed, speaking at random, 4eep 

does not fully recognise hts surroundings Many patients, espeaaily j|jioo of 
Dunng this sUte of impaired consciousness the patient may pass into a jjyt 

mental automatism, m which various acts are performed m a consciou for 

of which no recollection is afterwards retamed One patient st^ 

bed after her minor attacks, and on one occasion proceeded to ^ uave oo 

of a theatre The acts performed dunng post epilepuc act* 

relation to the life and mentality of the patient He may do spiteful ana w 
to those he dislikes This fact has an important bearing as regards ^ after 
responsibility of the epileptic These post»epileptic conditions occur 
mmor attacks, but they may also occur after major fits , they seldom occu 
convulsion has been severe - ^ ^^itb 

Vomiting may occur after any type of epileptic fit, but it is most otten m 
after a convulsive attack. As it occurs dunng the period of unconsaousn 
is some danger of the vomited matenal being drawn into the larynx Thoug 
mentions a case in which this event proved fatal, accidents of this nature are 
ingly rare ^gnec 

hlENTAL Deterioration and Aberration in Epilepsy — Many cp“cpucs»^^ ^ 
lally those who have frequent attacks, show signs of mental detenoration, w 
often progressive, and which may become severe and end m chronic tb® 

others show no such mental troubles, and some of these fulfil a long hfe ' 


highest standard of capaaty . , _gjicra 

There seems to be no correlation between the type of epilepsy and mental deg ^jy 
tion, though the latter is w idely held to be more frequent and more severe wne 
mmor atucks occur 

The tendency to mental failure o greatest m the cases which commence 
hood, and lessens as age mcreascs, but in the epilepsy commencing m the g^ely 

penod of later hfe, the madence again increases In its slighter form there is , 
defect of memory, of attention and power of acquisition In more 
there 13 greater imperfection of intellectual power, we^cned capacity , p. jos? 
and often defecuve moral control Mis^ievous restlessness and tmtabUiy 
dc\ clop into viaous and cnminat tendencies with advanang age Every gf* 
intellectual dcfca may be met with to actual imbcahty Paroxysmal .j,g s 

mental derangement may occur, sometimes transient and immediately follow 
fit, someumes without a fit, and sometimes lasting for weeks or months . uincs» 
Periodicity — ^\Vhilc some pauents may ha\c fits at any time and .pocb* 
5 ct there is a tendency in the majority for tlic attacks to occur at particular 
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and not at others. Epilepsy may be strictly ” nocturnal ” or “ diurnal It may 
occur only on rising in the morning, or solely at the menstrual epoch. The fits may 
come in batches of several in one day, at intervals of many months. A knowledge 
of the periodidty when present is of great value in the successful treatment of 
epilepsy. 


SPECIAL VARIETIES OF EPILEPSY 

Epilepsy from Local Disease of the Brain. — ^Almost any lesion of the cerebral 
hemispheres may produce symptomatic epilepsy. But not more than 5 per cent, of 
all such lesions do this. The convulsions wW^ may occur in cerebral thrombosis, 
encephalitis and meningitis are examples of epilepsy incident with the onset of an 
acute lesion. Lesions of the brain in childhood seem to be more commonly associated 
with epilepsy than when occurring in adult life. Agenetic states of the brain of 
prenatal origin (cerebral diplegias) are associated with epilepsy in 30 per cent, of the 
cases, and infantile hemiplegia is followed by epilepsy in about the same proportion. 
In adults the commonest causes of symptomatic epilepsy are supra-tentorial tumours 
and cerebral syphilis. Increased intracranial pressure by itself, as, for example, in 
subtentorial tumours, seldom, if ever, produce fits unless there is associated involve- 
ment of the hemispheres as occurs in meningitis, subarachnoid hjemorrhage or hemi- 
sphere tumours. Cerebral abscess situated in the hemispheres not uncommonly 
produces fits. 

The fits caused by local lesions may be in every respect identical with and in- 
distinguishable from the usual type of epileptic manifestation, from the slightest 
momentary minor He, all through the lo<^ sensory and motor fits, to the severe 
general convulsion of instantaneous onset and immediate loss of consciousness. There 
are the some auras and the same sequels. It may perhaps be said with relative truth 
that the splanchnic auras (epigastric, cardiac, etc.) are uncommon, and that there is 
a greater tendency for consaousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local lesion ; 
the general convulsion by far the most common ; while the local fit holds an inter- 
mediate position, and its nature is often indicative of the position of the lesion. 

n^UMATlC EPILEPSY. — Special reference may be made to one of the examples 
of epilepsy^ caused by organic cerebral change namely trauma, on account of the 
increasing incidence of head injury both in dvilian life and as a result of war. It is 
generally accepted that the imdeclying patholo^cai change in traumatic, epilepsy is 
the development of a cortical dcatrix although the occurrence or otherwTse of epilepsy 
following such scar formation ^vUl be largdy determined by the degree of stability 
of the particular brain affected. 

The inddence of traumatic epilepsy is variously estimated by different writers, 
but it is agreed that the inddence is much higher in penetrating than in dosed injuries 
of the brain. In the case of dosed injuries of all severity the estimates range from 
4 per cent, to 8 per cent., the liabiltQr increasing with the severity of the injury as 
udged by the duration of unconsdousness. In penetrating wounds of tlie brain 
estimates vary from 10 per cent, to 25 per cent, and Symonds suggests that 15 per 
cent represents tlie approximate inddence. The development of epilepsy diaracter- 
isticaily follows a considerable latent interval which varies from a few months to many 
years and averages 2 to 3 years. 

In another group of cases, however, the fits seem to coindde with the process of 
healing, the attacks beginning witlun a month or two of the injury and ceasing after 
1| or 2 years. 

Any form of epileptic disturbance may follow trauma but tlic generalised convul- 
sion is the most common, and it is not infrequently associated with t}’pical attacks 
of petit vuxL 
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PYKNOLEPSY -This IS a form occuning m chjdren, so 
number of the fits tvhich may occur dady These are of “"ThiS is to 

sign of spasm being mfrequenL It is tare for any major fit TO ocra 1 
mental impairment whatever, no detenoration of health, and “o 5““ ' “ “ 
any form of treatment. The malady mvanably ends m “r ,ii„itaiii 

before or at the age of puberty. Its separation from minor epilepsy is 

CJ^IAC EPILEPSY —This IS a convement term for the 
Adams-Stokes’ disease, and m paroxysmal ta<*ycardia, and for the ms orobably 
occur m congemtal heart disease and m some forms of cyanosis i h y V 
related to sudden cerebral anoxia . , ..^rrent 

VASO-VAGAL ATTACKS —Under this misleading utle, Gowcm .ntg a 

paroxysmal symptom-complex with some or ^ of the following co p 
sensauon of fullness m the epigastnum, pnecordial pam or discomion, 
in breathing , a sense of impending death , a slowness of mental op of 

without disturbance of consciousness, a sense of physical fatigue ^ 

face and extremities These symptoms wax and then wane gradually, 
present for as long as 4 hours from onset to disappearance. nuve one 

Gowers stated that he used the term “ vaso-vagal ” as a purely 
but without implying any theory of causation Unfortunately, those who hav 
his terminology have overlooked its lack of foundation The term has n 
meaning, no sound basis of observation and no proper place m neurological 

Myoclonus epilepsy — In this group are mcludcd (1) Epilepsy of an 
type m which there is much epileptic jactitation of the muscles between 
(2) cases of Unverncht’s myoclonus m which epilepsy is coincident roduced 

REFLEX EPILEPSY — Numcrous cascs are 00 record m which fits could be pro 
with great reeulanty by certam specific stimuli To these the term ren« 
has been applied The most frequent of such exciting causes is some the 

to a particular part of the body, especially when unexpected In another to 
stimulus may be a sudden noise or music. Other cases arc preapitated by emo 

EPILEPSIA PARTIALIS coNTimiA (Jocal ftoius epilepiicus) — Under this jncb 

been desenbed cases of focal epilepsy, usually consistmg of dome g^gist 

remain confined to the part of the bo^y m which they originate but which p 
with little or no intermission for hours or days at a stretch 

This form of epilepUc discharge is most often seen m the face and is pro ^ 
always associated with local organic disease of the corresponding area of the cer 
cortex 

STATUS EPILEPTICUS — In this condition severe convukion succeeds 
\ulsion at short intcrtals without any return of consaousness dunng these jjjg 
It IS as if convulsion recurred as soon as body recovered suffiaently 
cxliaustion produced by the last convulsion. Meanwhile the temperature gjc 
may reach a hjperpyrexia The difficulty in feedmg and providing flmds, the se 
muscular exertion and the pyrexia add their dangers to those of exhaustion, jys 
patient is very apt to succumb— usually to a terminal broncho pneumonia. ® ^ 
epilcpucus must not be confused with frequently recurring fits in which there is ^ 
return to consaousness dunng the intervals, though it frequently develops 
a condiUon, for the latter is not accompanied by a nsmg temperature, the h 
more readily subdued, and arc not of nearly so severe a prognosuc import. 1* 
convulsions of status epilepUcus cannot be stopped by treatment, the pauent us 


dies from sudden collapse, or, the first ceasing, he i 


1 dehnous for a 


with rapid heart and high Umperature, and dies of broncho-pneumonia. 
epilcpucus may be met with m acute lesions of the brain and m chrome 
as general paralj sis of the insane It may occur m acute poisomng with lead, bism 
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and absinthe. It may develop suddenly in any type of epilepsy whatsoever, some- 
times witliout apparent cause, sometimes as the result of over-exertion, and excite- 
ment, sometimes wlien medicines which have been regularly administered and which 
have kept tlie fits in clieck are suddenly cut off. 

Diagnosis. — ^The recognition of epilepsy requires a working acquaintance with 
the nature of its many manifestations and espedaUy of the slight forms, little exterior- 
ised, which may be easily overlooked or misinterpreted. The sudden unexpected 
onset, witliout cause, the transiency, the recurrence and the circumstances of the 
moment, are useful aids. If all these clinical features are taken into account a con- 
fident diagnosis can almost invariably be made. Epilepsy (idiopathic or symptomatic) 
is only condition which causes attacks in sleep, with the exception of the night- 
mare, and the latter seldom causes difficulty in diagnosis. Again, if an attack occurs 
soon after waking, there is a very strong presumption that it is epileptic. The electro- 
encephalogram is seldom helpful in the primary diagnosis but may give useful indica- 
tions in the differentiation between idiopatliic and symptomatic varieties. The water- 
retention test, which seeks to provoke a fit for diagnostic purposes, is rarely justifiable 
unless malingering is strongly suspected. 

Syncopal attars (rapid lowering of blood pressure) can often be distinguished 
from epilepsy by their slow onset, the gradually increasing pallor or greyness, the 
distancing of sound, the nausea and flatulence, the presence of an ob^vious cause, 
their duration and tlie absence of any convulrive element. 

The hysterical attack has to be distinguished from tlie convulsion of epilepsy. 
Hysterical convulsion has not the manner nor the march of epileptic spasm. It 
never begins with conjugate delation of head and eyes to one side, there is not the 
orderly spread of convulsion, and there is never anything but a poor imitation of the 
sequence of tonic followed by clonic spasms. The movements in the hysterical fit 
arc purposive, spectacular, violent and are liable to be increased by restraint and are 
rapidly abolished by complete inattention. The hysterical fit never occurs except 
in tlic presence of an audience, for it would then be purposeless, and it never occurs 
during sleep, the tongue is never bitten, though other parts of the body and other 
people may be. There is no transient abolition of the tendon jerks, nor transient 
appearance of the Babinski plantar response. The sphincters are never relaxed. 
Intense convening spasm of the eyes is a common feature of the hysterical attack, 
but this sign is not met with in epilepsy. When elaborate disorders of behaviour 
follow slight and rapidly transient epileptic attacks, the distinction between these 
and purely hysterical attacks is often difficult and sometimes impossible, except after 
long observation, for the initial epileptic attack may be practically unnoticeable, and 
the subsequent events may be typical of hysteria and are usually amenable to the same 
line of treatment. Often some point in tlie drcumstances under which the attack 
occurs will settle tlie diagnosis. Any attack having occurred during sleep, or any 
attack in wliich the patient has fallen in drcumstances of serious danger, as among 
tlie traffic of a London street, or any attack occurring when the patient cannot attract 
tlie attention of others, establishes the diagnosis of epilepsy. The best plan is to 
regard all fits as possibly epileptic, and every fit of doubtful type as probably epileptic, 
until ume and circumstance bring defimte conviction. 

Migraine may sometimes dosely simulate epilepsy when sudden paralj’sis, or 
sensory auras, or visual halludnations occur without headache. But while the sensory 
phenomena of migraine may last for 5 to 30 minutes, those of epilepsy have a duration 
of seconds only. 

Careful search must be made in every case for all the bodily conditions with which 
symptomatic epilepsy may be associated. Papillccdcma, headache and vomiting may 
reveal increased intracranial pressure from some lesion of tlic brain; while local 
paralysis, sensory loss, visual or other defect may indicate a local lesion of tlic brain, 
past or present, and tliis may also be suggested by the nature of a local fit. The 
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presence of nckets, infantilism undue adiposity, firSSon 

Lme definite metabolic or endocnne disorder Renal funcUon a 
of the blood pressure should always be emmtned, for “fc„m?nephnus 

be uraemic and m the recurrmg convulave attacks assoaated wt frequently 

and with cystic renal disease and ai^nal hypertension ^ cerebrospimt 

unrecognised Where syphil^ is likely, the reactions in by 

fluid should be exammed Lastly, any evidence of chronic mtoxicau y 
alcohol, absmthe, etc , should be sought for . ^ abroad 

Cysticercosis epilepsy should be thought of when the radio 

Diagnosis depends upon the palpauon of thighs and 

graphs of calafied cysts m the muscles, particularly those of the should , s 
calves, or within the skull , , , . to indicate 

Prognosis —The outlook m epilepsy is so variable be made 

any but the broadest pnnciplea m prognosis Nor can ai defimte ^ 

m any case until the result of treatment has been watched for ’r,. ouiable 

apparently favourable may prove rebellious, and those apparentiy . .ystified 
may turn out bnlhant successes Speaking generally, a chceifol ^nd lO 

m all cases except those m which there is progressive ’change* 

these the outlook is hopeless m proportion to the -- such as 

Naturally, m those cases which are associated with serious bodily Qi«» • 
brain tumour, renal disease and hypertension, the prognosis mvoivcs 
exciuns condmon , mdircctlf* 

The danger to life from the ^ilcpuc attack itself, cither ® andwheo 

IS not great However severe the fit, it is extremely rare for death to occur, 
this happens it is from turmng over and smothering with the P. JjoivdidI 

choking from the aspiration of vomited nutenal Injury, bunung ano jj 

may cause death, yet the number of epilepucs who meet their deaths ^ per 
so infinitely smadl as almost to remove the danger of accident from great 

yiecuve In the rare sutus epilepticus, however, the danger to life L/vuis>^* 

Spontaneous cessation of the attacks occurs in a proportion of cases 1 he^ . 
attacks of mfancy, which continue for some years after all cause to wbicn 
be attributed has passed away, often cease for ever at the age of 4 to 6 years 
after 20 years of age spontaneous cessation is met with tertainc*^ 

The probabdity of cure, arrest or amelioration by treatment may be cu boddf 
m all cases where no mental deterioration exists and where no 
disease determines the epilepsy, m proportion as the only method ot be 

securmg arrest of the attacks for a considerable time by drug treatment ^ 
adequately administered over a long period It is greater when much 

occurrence of fits alloi^s these to be antiapated by drug adimnistration f cmpl®! 
greater i\hen the following out of education, or the continuance of ^ j„^tioa 
ment, allows of a fully occupied and satisfying life, and much less "^ben ^ gooal 
IS stopped, pleasures and sports forbidden and the patient condemned 
infcnonty and ostracism, and to a gloomy, narrow life of frustration 
a few fits It IS perhaps smallest when severe attacks occur daily or at short 
and when both major and mmor attacks occur in the same subject. nteoaoc® 

Treatment . — General treatment — ^Thc general principles for 
of health if good, or for its improvement 5 poor, should be adopted »' 
possible, no change whatever should be made from the regime or life of t^uld b* 
person In childhood, education, disaplmc and pleasures and school hfe and 
continued upon strictly normal lines, and the adult should continue 
occupation The life of the epileptic should be as regular as possible 


and emotional strams, changes in occupation and diet should be reduced to a 
Continuity of treatment is of great importance and any course adopted be 

giien a thorough tnal before being momfied Frequent changes of doctor sn 
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avoided. No advantage has accrued from the adoption of special diets, such as the 
proliibition of meat, the exclusion of salt or the use of purine-free foods, though the 
production of a low grade of acidosis by a kctogcnic diet is occasionally of vdue in 
the epilepsy of children. Alcohol seems to be an excitant of the epileptic attack and 
should be forbidden. 

The forbidding of such pastimes as may be fraught with danger should a fit occur, 
such as swimming, boating, cycling and car driving, may be necessary. 

Marriage and pregnancy. — The subject of epilepsy sometimes seeks — but rarely 
heeds — advice as to &e expediency of marriage, both in its effects upon himself (or 
herself) and in respect of any heritable qualities it may possess. Marriage has no 
necessary effect upon the course of epilepsy, and, as we have seen, direct ^ns- 
mission of the disease is not usual. Therefore the sweeping medic^ prohibitions 
once so frequent in these circumstances are not in fact warranted by such knowledge 
as we possess. Every case must be considered on its merits. It is common, though 
not constant, for fits to cease in the epileptic woman when pregnant, and in any 
event the occurrence of fits at this time constitutes no special danger and is not an 
indication for the artificial termination of pregnancy. On the other hand, the con- 
firmed and serious epileptic is clearly unlikely to be able to discharge adequately the 
responsibilities of parenthood. 

Institutional treatment. — In cases where there is low mentality, much mental 
degeneration or insanity, and cases with frequent fits, where no adequate care and 
occupation can be provided at home, there is every advantage in a colony, institution 
or asylum for epileptics. In such patients regular work, discipline and interest often 
mitimte greatly the burden of the malady. 

Surgical treatment. — In the present state of our knowledge surgery has no part 
to play in the treatment of Idiopathic epilepsy. Neuro-sur^cal procedures, such as 
encepnalography and ventriculography, are of great value In establishing or excluding 
the presence of a space-occupying lesion in doubtful casts and in revealing the presence 
of cortical atrophy, porencephaly or ventricular dilatation. Such epileptogenic pro- 
cesses as cerebral tumours or abscesses may be amenable to surgical removal and the 
epilepsy may be relieved thereby. The value of surgery in traumatic epilepsy is more 
debatable. Foerster and Fenfield and others have demonstrated the value of the 
exdsion of scarred areas of the cortex in selected cases of traumatic epilepsy but 
. demand as criteria for operation that ventriculography should reveal a definite ven- 
tricular distorfion in that area of the brain indicated as the starting-pouit of the dis- 
charge by the nature of the fits, and that it should be possible to reproduce an accurate 
replica of the fit by electrical sdmulation of the abnormal area of cortex at the time 
of operation. In many cases of traumatic epilepsy the cortical scarring plaj^ only a 
precipitating role and there is in addition on inherent instability of the cortex. In 
such cases exdsion of the scar affords only temporary relief and the fits soon recur in 
unaltered frequency. 

Medicinal treatment. — Further than the measures above described, the treatment 
of epilepsy is purely medicinal. There are now several groups of drugs which have 
a remarkable effect in arresting or mitigating the occurrence of the attacks in epilepsy. 
They seem to have much the same effect^ and may convenicnsiy be combined or 
alternated in the treatment of any given case. Sometimes one group is found to suit 
an individual patient better than the other. Moderate doses, such as \^^I cause no 
deterioration in bodily or mental health, even if taken regularly and for years, seem 
to bring about the best results. 

The bromides formerly used universally have been almost completely displaced 
by the malonyl-urea compounds, of which phenobarbitone (Luminal) and soluble 
phcnobarbiione arc examples. These arc powerful drugs and must oe used with 
care. Phenobarbitone has certainly the advantage over soluble phenobarbitone in 
being more prolonged in its action. It is conveniently prescribed in doses of gr. ^ to ^ 
48 
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toacMdandgr i m 

^ « nia.es the pauents P=oihat» 

‘'“T^Srecent mUoducUon is pnimdone (Mysohoe^ -^ch p.^- 
as useful an anU convulsant “ J of pnmidone is low and 

of which from 1 to 6 may be taken in the ^y The ^ ^ phenobarbitone 

by Itself It IS not strongly hypnotic, ^“-’^Xnytom soSiiim (Ddanm 

vt mav cause excessive drowsiness Another remedy is p y lifOlg) 

EpanLn. Solantoin), which is usually Ld doses for 

adults, 1 or 2 capsules may be given Mice or “ less hypnouc tba" 

childrenmpropoitiontosize Thisdnig hasAe ment of 1^^^^ product! 

phenobarbitone, but it is of 1^ genetal ‘ jl,“niost ebaractensue, 

toxic effects Of the latter, hypertrophy of <bo ^ successful employ 

but rashes and tremor also occur Phenytom sodium to ^ „,ca (to » 

ment in cases m which nocturnal fits are numerous. Mo capsulra be g g 
Si atS^dtime If it is deoded to make a change to phenytoin sodium ir 
other medication, this should be done graduaUv m the treatm®' 

Recently the substance troxidone (Tndione) to been empire effect » 

of prill mJ Given m doses of 0 3 g Mice or tlm« dady it to a sWB^ 
a Snty of cases The occurrence of major attocks lo = ^ ; 

and It 13 liable to give nse to tome symptoms of which wbca 

Sipottant. It shoW therefote only be given under careful obsetvauon an 

thd ueatment can be controlled by teguUr blood exammuons 

Many other remedies have been advocated m opJ'PS/ • the tr“‘ 

the test of time snd are stiU in me, toth ss sltemstiva md adjuvmts w ^ ^ 
ment above given. These may be placed m order of merit as beUsoonna, 

^\vtoever remedy is chosen it is essenual if possible to lb' 

of the fit by the sihmnistrauon of the drug tbm, if So are the 

remedy is given m a smgle dose at mght, or if diurnal only, “ ^““f^ng, thenti' 
early morning Again, ifi as often happens ^e fits occur soon ater wMug, ^ 
single nightly dose should be used Or, if the fits occur or are dunu? 

menstiuS epoch, they should be anuapated by mcreased dosage before 
that epoch With fits that are diumal and nocturnal, a night and mommg n jj^ued) 
be used Some pauents do best on phenobarbitoDc alone, others on a^om 
alone, and otbere on a combmauon of drugs, and the best course can omy 

mined after tn^ r r j j ♦i,o» nf rapidly r*" 

Statvs Epilepticus —The treatment of this condition, and that or ‘ /^^,gcocy 
pcated fits which not mfrcqucntly merges into status epilepticus, is one o 
Lid consututes one of the important neurological emergenaes achic'C^ 

The first ihmg to be done is to check the convulsion, and this is oesh 
by induang a sutc of light anxslhesia. For this purpose paraldehyde in gutht 
is perhaps the safest and most elTccUvc drug If it can be adnumsterca oy 2 cJ- 
1 to 1 oz. should be used in the case of an average adult, or altemameiy 
. K.. TAFT r^mim Subseauentlv smaller doses should be given c'^‘J 


1 io 1 oz. should be used in the case of an average adult, or altemauhci/ * ' 2 to 3 
may be given per rectum Subsequently smaller doses should be given cv J 
hours m order to mamtam a sute of light narcosis, the amounts bemg jbitoo* 

depth of uncoQsaousncss and the occurrence of fits Altemauvcly, . . 03j 

sodium (Sodium Ara>tal) gr 7V given intravenously, which is very d"** 

be employed If fits of great ftequency and violence axe present at the o ^ero- 
siiuauon can usually be temporarily controlled by the light adminisirauo^ ^ jo 
form by inhalation Morphine gr i with hyoseme gr yin may be of 8^“. us<d 
coDirollmg the restlessness of paUents emergmg from status, but jye aP^ 

with great caution owmg to their depressant ^ea on the respiratory cco 
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the danger of broncho-pneumonia. Together with the more immediately acting 
drugs, phenobarbitone (gr. 3) in the soluble form may be §iven intramuscularly 
and, if necessary, repeated in 12 hours. Chloral and bromide are usually quite 
ineffective. . . ^ , 

An early opportunity should be taken to promote a vigorous action of the bowel 
either by the amninistration of a rapidly acting aperient such as castor oil by mouth 
or by an enema. Care must be taken to protect the tongue from being bitten and 
to keep the mouth free from saliva and vormtus. Tongue forceps should be at band 
in case the tongue be swallowed during a period of coma, and the patient should 
never be left alone. As far as possible the chest should be supported on pillows 
between fits and the patient should be nursed on alternate sides. Where persistent 
cyanosis is marked, oxygen ma^ be given together with 5 per cent, carbon dioxide 
where hyperventilation is conspicuous. Adequate fluid should be given, preferably 
by mouth, but when this is impossible, by subcutaneous, intravenous or rectal drip 
of 5 per cent, glucose in normal saline. As consdousness returns, a highly nutritious 
diet should be given in small, frequent meals. ^ Hyperpyrexia may be controlled by 
frequent sponging or even by immersion in a tepid bath. When consdousness returns, 
the routine treatment of epilepsy should be resumed. Status epilepticus carries a 
considerable mortality, and death commonly occurs from^ broncho-pneumonia or 
from cardiac failure. Not infrequently status epilepticus is the terminal event in 
cases of chronic epilepsy. 


NARCOLEPSY 

In this remarkable syndrome, originally described by Gelineau and subsequently 
in greater detail by Adie and Wilson, two quite differ^ t kind s of a t tack occur . 

The one the. onset of appare ntly n or^J~s|eep>' wEfch' comes oii^peciaUy at 
tiTTift of inattMUion .o^when the d^ire.to sleepjmight nonnally be expected. w'occur, 
asT^for.example, aftefmeali, in public\ehi^^ or during the performance of tedious 
duties. The sleep is’ pre«ded by a' sensati on o f extreme drowsiness, oft en, am ounting 
to a n irresistible desire' to sleep. The sleeper b easily rpj^ed and is then perfwtly 
noniial,.but if left undbturbed may «mam asleep for many minutes or even an hour_ 
or^wo^ Attempts to ward off the attock by voluntary effort lead to an increase in 
intensi^ of tlie craving for sleep until it b satisfied. 

The other form of attack consists of.a sudden onset of wealmess and tonelessness 
iiL.the._yoIuntary mtiscles, to wluch thz term catapU^J^ applied. These cataplectic" 
attacks, are almost invariably predpitated by sudden emotion, such aT anger, pleasure, 
surprise or anticipation, and most often of all by events provoking buehter. In a 
severe attack, when the emotion reaches a certain 'int^sity, the_muscfe suddenly 
become, limp, the hrad falls fon vard, the Jaw drops, the. eyelids, clo’se and the face 
becomes expressioidess, the arms fdl to me sides and .the legs crumple so that the 
pat ient sinks to the ground, an inert _raass, sp^chless, and incapable of the slightest 
movement, but witliout any imjmnnent of consdousness. In a second or two the 
attack passes and'the musdes immediately regain their normal condition. Milder 
attacks may involve any part of the musculature or may consbt merdy of a momen- 
tary feeling of weakness of the knees. Patients can often judge wth great accuracy 
tlie intensity and nature of the emotion necessary to bring on an attack- 

Although, most commonly, the sleep attacks pd cataplectic attacks occur under 
the characteristic drcumstanccs in the same patients, each may occur in isolation. 
Often the patient complaining of one form of attack will admit to the other upon 
questioning, though it may have been of tare occurrence and have caused httle 
inconvenience. 

In the majority of patients suffering from narcolepsy, examination reveab no 
evidence of orgamc disease in the nervous sj^tem or elsewhere, and pathological 
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mvestigauon is equally negauve In such cases the term S 

properly be appUed Males are much more commonly affected than 
though the attacks may begm at any age a krge proportion have their oi^ 
the ages of 10 and 30 and may contume throughout life In such ‘ _ 

probable that we are dealing with a spasmodic disturbance of function ot tne ^ 
system, comparable m many ways to epilepsy, though at present we have n 
the cause of the disorder ,„^nif.fliseaje 

In rare cases the narcoleptic syndrome may occur as a symptom oi or^m 
of the nervous system, notably of encephalitis lethargica, tumours of the tmr 


Ui UlC llCVVVFUa 9jrSkC.AU, AAUUAUIJ \J1 k.ItM^AA<aBavu av aaa-a gaar.., — £ ^ 

or hypothalamus and cerebral syphilis. This assoaatjon suggests that the 
disturbance is m the autonomic centres of the hypothalamus and the floor o 
ventncle , .mnrore^ 

Treatment. — The sleep a^cks of narcolepsy are jn many cases greatly 
by the tegular use of amphetamine sulphate An imtial dose of 10 mg at ^ 
fast and lunch is often enough, but this may be mcreased if necessary * . 
b d or even 30 mg b d Symptoms of overdosage are sleeplessness, y 

and tremulousness Less efficaaous, but of undoubted value m some 
ephednne sulphate m doses of gr ^ to 1 b d i^e attach 

Neither of these drugs is of comparable value in controlling the cataplecn 
which usually remain resistant, but can often be adequately prevented by the 
avoidance of the emotional stimulus which brings them on 


MIGRAINE 

Synonyms — Hcmicrania , Sick Headaches a 

Defimtioa.— A common malady of which the only essential charactens 
recurring intense headaches, which usually develop on waking m the 
which, while often unilaterd, may ^ bi frontal, ocapital or general The 
usually date from childhood, but sometimes commence m later life 
are often assoaated with nausea and vomiting, which has given nse to the 
“ sick headaches ” or ‘ bilious attacks ", and also with peculiar disturbances o 
and with giddiness suggestive of vestibular disturbance Less common 
of the disorder are varieties of slow, sensory aur®, -which occur m no other 
attacks of hemiplegia or monoplegia, or of aphasia, and attacks of ophthaimop^^ 
Some of the phenomena may accompany the headaches, but others occur m * ^ 

quite apart from the headaches, and may for that reason give nse to di&C'U J 

Etiology — ^Thc malady may onginate m early childhood, but 
Its appearance at about the age of puberty, and tends to persist, with fluctu3“ 
the seienqr and frequency of attacks, throughout adult and middle life 
ceases m women at the menopause, and its persistence into old age m 
exceptional The sexes are equally affected and a history of family tnadea^ 
mon In other cases a family history of such paroxysmal disorders as ^ h-gcu 
asthma, urticaru or epilepsy or of psychopathic tendenciM may be obtamed , 

of migraine arc commonly of an encr^c and inteUigent type and many ^ ^ 
meticulous standard of thoroughness and precision almost amounting 
obsession rroio'J* 

Nothing IS known with certainty as to the essential cause of migraine 
factors, such as errors of refractioq, disorders of digesuon and of endocrine Jn® ^ 
and psychological disturbances have all been evoked as responsible causes, ^pbJe 
probable that at most they are never more than precipitating factors m of 

indmduals There is considerable indirect evidence that the imm ediate « 
the altadc is a paroxysmal vanation m the ahbre of the cerebral blood vessel** 
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spasm or dilatation, or the one followed by the other, but proof is at present lacking. 

Precipitating factors are numerous and may be very specific. On the psychologit^ 
level fotigue, anxiety and frustration play an important part. On the physical plane 
over«exertioa and fatigue, indiscretions or irreguiarities of food, exposure to excessive 
light or noise, prolonged eye strain, espedally in the presence of an imcorrected 
error of refraction, commonly figure in ^e history of migrainous subjects. Women 
usually have attacia in association with the menstrual periods and often remain entirely 
free during pregnancy. ^ ^ ^ 

Symptoms. — The subjects of migraine are usually otherwise quite healthy, and 
are often robust and strong. Premonitory signs of the attacks are present in some 
cases, and these may take the form of an unusual feeling of well-being and intellectual 
acuity, or, on the other hand, of lassitude and depression. 

The attack commences most commonly on waking in the morning, when on 
raising his head from the pillow the patient experiences a sense of giddiness, ocular 
confusion and nausea, such as is commonly felt at the onset of sea-sickness. It is at 
this stage of the attack and within a few minutes of its commencement, that the visual 
phenomena occur if these are present. Often the patient vomits at once, but some- 
times vomiting is delayed for hours but may continue throughout the attack %vith 
great prostration, sweating and coldness of the extremities. The visual disturbances 
last but a short time (from 10 to 30 minutes^ but leave, as a rule, some confusion 
of vision and discomfort throughout the attach The headache follows shortly after 
these initial symptoms. It is cumulative and throbbing in character and often begins 
constantly in a localised spot over one eye, or in the temple as a sharp boring pain 
which gradually spreads, and may involve the neck and arm. The pain may be 
unilateral, frontal, occipital or quite general, but is usually constant from attadt to 
attack. As the headache increases in severity the face becomes pale and ^ey, the 
patient becomes much prostrated and is incapable of mental or ph)’sical effort and 
unable to take food. Light, noise and movement aggravate the pain intolerably and 
the patient seeks the refuge of his bed in a darkened room. After remaining in this 
condition for some hours he falls into a deep sleep and wakes next day shaken by his 
illness, but other\vise well. 

The above description covers many attadis of migraine, but many variations 
occur. The attacks do not always occur on waking ; they may come on at any time 
of the day or at night. They may be rapidly transient, lasting for a few hours only, 
or they may last for daj-s and give rise to much anxiety in the attempt to provide 
nourishment and sleep for the patient. It is not uncommon for them to change 
their character gradually as the patient gets older, and in cases of long standing the 
patient may complain of a persistent, annoying headache between the attacks. In 
other cases the headache may be relatively inconspicuous compared wth the vomiting 
and tlic various sensory disturbance. 

Visual pAfijjo/ncwa,-— Considering how very common migraine is, it must be clearly 
understood that any visual phenomena except slight confusion of vision accompanjing 
tliB attacks, arc rare. They may take the form of general mistiness of vision, floating 
spots, scotomata, bright stars and colours, bemianopia, double hemianopla %vith com- 
plete blindness, or psychic hallucinations of vision. In connection with scotoma and 
with hemianopia, the phenomenon of teichopsia may occur as follow’s : Upon the 
dark background of the scotoma or hcmianopic field, a ball of light appears, which 
grows larger and becomes dark in the centre. This ring of light breaks at one spot, 
opens out ^d takes the form of a scries of entering and retreating angles (castellation 
figure) whicli become gloriously coloured (fortification spectrum) and wluch later 
become fragmented and fade. These visual events usually occur at the very beginning 
of tlic attack, before the headache develops, and they are rapidly evanescent, but they 
may occur as isolated phenomena, when no headache occurs. 

Aphasia attacks may take tlic form of confusion of speech, word-blindness, or even 
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loss of speech-accopance of SL^on’^occurrcno. 

occur at the comm^ment of the hSt they are pathognomonic of 

Senary aura -These are somewUt me evenm, but mey “ 
migrauie, and may occur quite apart from be produced by a 

upon the penphery of a hmb and m hkened “ *'^‘7 if ^^5 very slowly proo- 
liulutude of cold-footed insects creepmg on tlm brod, and is ray 

mally taking h^ an hour or more to reach from the &g event- It is the only 
5f.Lg,toWuenh_Itd,sap^^^^^ 


sW of 

encountered is numbness of the bps and tongue 


countered is numbness of the Ups and tongue It occurs only 

Ophthalmcpkgm -This is a very rare but most “PO^ov^^^ M 
at the height of the headache, m severe attacks *e pahenm^ 

that the headache, durmg which the ophthalmoplegia occurrc , nerve truDis» 

Sk ^er experienced It is a S fS 

most commonly of the sixth nerve alone, but sometimes of ^ ° occur suduI 

or of a combuuuon of these three It is gcne^y unilateral, ^ew 

taneotisly on both sides Seiere diplopia results It P^ “S m f ^ 

to a few weeks When once it has o^od it is apt to j should be 

Attacks of this kind haie been caled ophthalmoplegic ‘’^^ptomsuc d 

reahsed that the ophthalmoplegu and tte mi^me “^at^bTdlLovercd by 
some orgamc mtracramal disease the nature of this cannot or angio* 

the me2s at present at our disposal but m many instances it is an ancur> 
matous malformauon which may be revealed by arteriography . -jV 

Diagnosis -In typical cases the duraosis of migraine is ^'Idom 
long history, the famiUal madence and the wmmon assoaauon o* “ ^c cUm«al 
vomitmg and various sensory disturbances all contnbutc to a difi 

picture^ When, however, these vaned numfesuuons occur alone considerao 
culty may be espenencedl . mtracraiu^ 

It IS important to remember that tumours of the occipital lob««a . 
aneutvsms may be assocuted with attacks exactly rcscmbhng ^cula^T 

case should be carefully exammed for signs of orgamc nervous P . so- 

papillccdcma or persistent defects in the fields of vision. It is ^cofflp’'* 

caUed ophthalmoplegic migrame, m many cases at least, is a ®y“P , “gj, cwst 
distinct from true migrame, and dependent upon a gross mtracrrnim i» ^ ^ 
often an aneurysm on one of the component vessels of the circle of '‘^ugadachs* 
tension, wiUi or without chrome renal disease, may be associated ^ of the 

closely resembling migrame, and an examination or the blood pressure y^ulaW 
urme should never be omitted. H e adaches of neurotic ongm may “°^^j.uijposcd 
migrame, particularly when, as is not infrequently the case, they are supe 
upon a background of true migrame It is exceedmgly rare for migraine 
more often thf>n once m 2 or 3 weeks, or to last more th^ 2 days m persons 
a strong ncurouc tendency jaiy 

Those who are not familiar with the full range of sensory symptoms 
precede the onset of the headache, and do not realise the seventy of the aS‘^ 

ances which m some cases accompany them, arc apt to take an unduly gi® , 


erroneous vnew or me nisiory given uy a paucnc wno nas expencut^ ^ ^quio, 
diagnosis of epilepsy or of cerebral tumour is not mfrequcntly made- r jgpoc 
therefore, be rememWred that the disturbances of sensation which occur m ^ 

-—.1 - '•"'''nentary m duration and never persist, as do the migramoiw s) y ^ ,, 
r man) nimutcs Again, consciousness is neither blunted no 


migraine Mated 

Attacks of migrame consisUng wholly of voimung and sometimes as»o^ 
durrhcca and abdominal discomfort are readily mist^icn for abdominal 

Treatment. — Few non fatal diaordcrs are more stubbornly resistant to tr 
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than migraine. Many victims suffer from recurring attacks throughout the most 
vduable years of their lives, to the serious detriment of their work happiness. 
In many cases help can be given by attention to general health and physical and mental 
well-being, for a lowering of these in a nugrainous subject seldom fails to evoke^ an 
increase in the number and severity of atta<^. In others it may be possible to elim- 
inate precipitating factors, whether physical or psychological in nature, but only too 
often when these are discoverable they are found to be amongst the unalterable features 
of the patient’s environment. 

Drugs administered consistently over a long period may be of value in some 
cases, and of these phenobarbitone, gr. J twice daily or gr. 1 at night, is perhaps the 
most generally useful. Gower’s mixture containing min. 1 of liq. trinitrini, min. 5 
of liq. strychniniB, min. 10 of tinct. gelsemii, and gr. 10 of sodium bromide adminis- 
tered thrice daily has long enjoyed a favourable reputation, largely from lack of 
competition. The individual attacks are equally difficult to relieve. Sometimes a 
full dose of phenazone, acetanilide, phenacetin or aspirin given at the very commence- 
ment of an attack ^vil^ ward it off, but are useless when once the headache is fully 
developed. Ergotamine tartrate (Femergin) in doses of ^ to 1 rag. by mouth or injec- 
tion sometimes cut short an attack, but is by no means the specific that has been 
claimed. When attacks are frequent one or two tablets of ergotamine tartrate daily 
may be used as a prophylactic. Apart from these remedies it remains to keep the 
patient as comfortable as possible and to induce sleep by the use of ordinary hypnotics 
and to secure that the patient takes adequate fiuids and nourishment during a prolonged 
attack. 


DISORDERS CHARACTERISED BY 
INVOLUNTARY MOVEMENTS 

WILSON’S DISEASE (see p. 14S4) 

PARALYSIS AGITANS 

Synonyms. — Parkinson’s Disease ; The Shaking Palsy. 

Definition. — A progressive disease of insidious onset and slow course, usually 
occurring in the second half of life, and characterised by loss of the normal associated 
movements and by a peculiar stiffness of the muscles, which give rise to a distinctive 
facial expression, bodily attitude and gait. The stiffness is accompanied by weakness, 
and often by rhythmic tremors, which have earned for this malady the name “ shaking 
palsy ”, 

_.£tiolo^. — Little is known of the causal factors of this malady. It is essentially 
a disease of the decline of life, and though in rare instances it is met with as early as 
the eighteenth year, the maximum incidence is from tlie fiftieth to the seventieth 
year. Men suffer tivice as frequently as women. Heredity seems to play no part 
m the causation. 

Pathology. — No naked-eye changes are to be found other than associated vascular 
and degenerative changes which are common in senile conditions. The most definite 
pathological findings arc degenerative changes in tlie cells and fibres of the corpus 
striatum and its cltercnt systems. These changes are most marked in the globus 
pallidus of the lenticular nucleus but occur also in the putamen, the caudate nucleus, 
the corjius Luj’rii and the substantia nigra. There is a constant loss of cells, preceded 
by degenerative changes in those that remain. An associated glial proliferation takes 
place in the^ affected regions, together w4th fibrosis in the smallest arterioles and 
capillaries. The relationship of these changes to the sjTnptomatoIogy of the disorder 
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THE NERVOUS SYSTEM 


« by no means clear the ' 
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Sisw the pSiap^^anges are found m of nio'^rnciit ^ 

Symptoms —The onset is alnays insidious, ““ “= \sis nriduy 
the muscular ngidity are almost always the first signs “ PP , hmbs me 

Ae face, neck trunk m a grmter of ngidity tham do I^ 

affected then Ae primal muscles P't^^'iS^^^^usaes ?oes away wilt ^ 
if the penphery The onconung ngidity of the fa^muM ^ assmnes ’ 

isual play of Ae emouonal movement m faaid^r^i ^^^,,„eiry mf “ 


usual play of Ae emouonal movements m faaal “Ptt^f"’ un-oluntaty iiiA“ 
fined, innious and mask-like expression, wiA “^^ o^Tfrom ngidity of tJ 

tion The voice loses its tnflmons, and becomm "’of aruculanon. 

muscles of larynx, tongue and lips , but there is no oth paoeot on® 

striking 13 Ae effect of Ae ngidity of Ac muscles f „‘^et mdi^ 

his held and neck in one piece vviA his trunk as if „und to loob u 

or raising it in Ae cusAmary expressive manner, and 

anyAmg he tends to move Ae whole trunk round vviA Ae^h^ cncumslaatf 


anyAmg he tends to move Ae whole trunk round vviA tb= b^ ctrcumslaaia 
to one ?ide, Ae eyes move before Ae head "hereas, under “^,asclo, ^ 
the coarse adyustment of Ais movement is done tat by Ae nc^^^ ,aus<^ 
fine adjustment subsequently by the eye mu^cs. The the 

gives a stooping attitude with the head uidined the clbo^ 

extrenuues causes the shoulders to be rounded, and the JJJJ^j^rtcnsUC m 
e<»miflpTed. and nressed into the Sides The gait is highly , 


the pauent, m the charactcnsuc atuwdc above dcscnow, 
dispUang his centre of gravity as little as possible If, by any -g^tre of 
catching the feet against an unevenness of the CTOund, or a pusn, in ^ moviog 
is much displaced, the pauent often has a diffiwlw m regaling ‘J’ the 

recover his centre of gravity is unable quite to catch it up, “ iT .^jueb be c*® 

ment of necessity unul be fall or come in contart with some / ften 1 “ 

arrest himself and restore his balance This phenomenon » latsnpuhi®® 
advanced cases, and is known as ** propulsion ”, retropulsion _ a 

accordmg as the centre of gravity is dispbced and the movement ocw 
backward or sidevsajs duecuon Festinauon is the term used lor in grafiO" 

the pace sometimes seen m this attempt to overtake the 
In the hand the ngidity is greater m the mterosseal muscles, and jjjgf 

tends to assume the ” mterosseal posiUon ” with the fingers mtcrpbal^S*^ 

thumb adducted, the metacarpophalangeal lomts bemg flexed, and tne ^ r 


thumb adducted, the metacarpophalangeal jomts oemg iiexcd, and the inH’ ^ ^eU ** 
jomts extended From this ngidity of the hand the wnting becomes s j^jyscijUr 
tremulous, and the patient finds it difficult to wntc m a straight ^ ^ late 

weakness always accompames the ngidity and the tremors It v 

stages of the disease, when it may mcrcasc rapidly and render all v 

impossible On account of the ngidity and consequent slowne^ ol ^ weak 

patient expenences a sense of weakness which is much greater than h 

TIP S? shown by the dynamometer Tremor is present m the a®*"”,; 

usually commences m the hand and forearm, and is most conspicuous m jt 

but It may be seen m the face, tongue, jaw, neck and feet, while, m ^gfjspc. ^ 
be umversal The nature of the tremor is peculiar, and is highly 
13 a regular rhythmical contraction of the muscles, alternating m tlw °P^^^ ot 
with a frequency of from four to six oscillations per second with a and 

o.rwlvth tf\ miarterK nf an incfS_ Tta rtivtlimir? nature. itS slown .-njOt 


With a trequency oi irom lour to six oscuiaaons per seconu wiui » • " j 

an eighth to three quarters of an inch. Its rhythmic nature, its do 
range distmgiush it from other varieties of tremor In the hand the 


1 It from other varieties of tremor In the hana 61*6--,- 

movement of the tremor is the roUmg together of the opposed g ,3 

agarette rolhng, bread crumbling or drum tappmg movement. 

.n .xxlrlttinn a rn*jriiliar nmnalnr siimnatnr trMnnr The tTCmOr 1* - -» 


agarette rolling, brcaa crumDung or arum tappmg movement. 
alwav's m addiuon a peculiar pronator supinator tremor The 
by exatement and by self-consciousness, and ceases during sleep A i 


highly * 
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acteristic feature of the tremor in about one-half of the cases is that it continues 
during repose, and is temporarily arrested by the execution of volitional movement. 
In the other half of the cases, however, the tremor appears or is increased on voluntary 
exertion, and tends to be less during repose. There seems to be an antagonism betw'een 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous the 
tremor is little marked or absent, and conversely, when tremor is universal or is of 
early onset, rigidity is a less noticeable feature. 

Other symptoms of the disease which are very commonly complained of are — 
(1) difficulty in turning over in bed, which is the obvious result of the rigidity of 
the trunk muscles ; (2) flexion of the toes into the sole of the foot, so that they are 
trodden on, from spasm of the plantar muscles ; (3) pain of a dull aching character 
in the trunk and limbs, which is presumably produced by the long-continued traction 
of the rigid muscles upon their attachments; (4) abnormal sensations of heat and 
cold and (5) hypersensitiveness to changes of temperature— the patient cannot bear 
to be neat a fire nor yet in a cold room. Mental symptoms are conspicuous by their 
absence, except in the last stages of the malady, when profound asthenia overtakes 
both mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness of a 
malady which is found only too soon to resist every effort to lessen or arrest it, often 
result in gloomy and lasting mental depression. Objective sensibility is unimpaired. 
The special senses and the cranial nerves are not affected. The sphincters and tlie 
reflexes are normal. Trophic changes In the periphery of the limbs, thinning and 
glossiness of the skin, with fluted nails and vasomotor disturbance, are common. 
B^-sore is commonly met with in the late stages of the malady. 

Diagnosis.— There are three points which can be surelv relied upon to render 
the diagnosis of paralysis agitans certain in every case, namely — fl) the aspect of the 
patient when he is walking, when the fixed mournful expression, me stooping attitude 
with round shoulders, the elbows pressed into the side and the hands carried across 
the abdomen in the interosseal position, the immobility of the head and neck, and the 
curious gliding gait which cannot fail immediately to arrest the observer’s attention ; 
(21 the rhythmic rolling tremor which is quite umike any other form of tremor, and 
which often continues during rest and (3) the absence of any of the signs of disease 
of the pyramidal sj^tem. Difficulty may perhaps be experienced when the aspect 
is little marked, and the tremor is confined to some unusual situation, such as the face, 
tongue or neck ; but, if the possibility of tremor in any situation being that of paralysis 
agitans be borne in mind, its rhythmic rolling nature will give the diagnosis. When 
paralysis agitans is confined to one side of tiie body, the appearance of the patient 
may superficially resemble that of hemiplegia ; but in these cases the peculiar aspect 
of paralysis agitans is marked, and the organic signs of hemiplegia, such as the extensor 
response in the plantar reflex, the increase in the deep reflexes and the absence of the 
abdominal reflex upon the paretic side arc not present. In senile tremor the rhythmic 
rolling quality is absent, and the aspect is not that of paralysis agitans. In post- 
hemiplegic tremor the organic signs of hemiplegia are present. Toxic tremor is 
irregular and never rhythmical, and is (mercuri^ tremor excepted) a fine tremor. 
The intention tremor of disseminated sclerosis, cerebellar disease and lesions of the 
red nucleus are so peculiar, and so widely different from the tremor of paralysis 
agitans, as to render confusion impossible. 

The one clinical condition which may resemble paralysis agitans so closely as 
to be indistinguishable is the form of Parkinsonism which may appear as a sequela 
of encephalitis lethargica. In this condition there are similarly placed changes in 
the basal ganglia brought about by the encephalitic virus. Such post-cncephalitic 
cases commonly originate much earlier in life than paralysis agitans, and there may 
be a history of the initial disease. The onset is often more rapid and the condition 
may become arrested, whereas paralysb a^tans is invariably relentlessly progressive- 
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Post encephaUuc cases often invest other 

ernes, post encephaUuc ucs, altcraUon m the pupils or exterr^ ocu 

changes m temperament. These are absent m paralysis agitajis usually the 

Oiurse and Prognosis -Paraljsis agit^ ^oostte or to the other 

upper, and spreads thence to the corresponding bmb ’ g distnbuuon. 

hmbofthesinesidc In the latter case it Im approximately a herm^c 

and It may remain for years much more ewdent upon o"® -^n sution 

IS slowly progressi\ e with vanablc rate In some ^es the ^ “J^fore the disease 
ary for >ears, and this is more often wen in middle aged subje^, i ^ 

has reached an mcapaataUng stage Such arrest m the continuously 

in \oung subjects, for in the Utter the disease seems to take a mo k> 
downhill course Real improvement in the symptoms f r^ysis agitan* 

may occur m as short a time as 2 years, but this is cxcepUonal, ^ .P years, and 
has httle tendency to shorten life The average duraiiori is “Om ^ill be seen 

since the major inadence of the disease is in the sixth decade _ rmjji inter 

that many of the patients are of average bngevity Death tuay oot ^ 
current maUdies, especuUy from bronchitis, but more co'timonly, n^dityi 

man y years, the patient becomes bedndden from mcreasing weakness 
and sinks mto a condiuon of sleepy asthenia wbeh is ^n anditi* 

An unduly high blood pressure is unusual m the subjects ot pa^ysis a^ . 
noteworthy that they do not suffer from gross cerebri vascular lesions, 

'^°^Treat^nt.— lu that can be done to arrest or slow down the 
cess which is responsible for the symptoms is general tome treatrnent an -gfrou* 
trauon of those vitamin B elements which aid the general A:... ^ jnudi 

system. Palliauve treatment is almost entirely medicinal .Vctnc*! 

ngidity gentle exerase, passive movements and massage are u^rul, ou 
treatment can do no goocL In usuig the vanous medicinal remecUcs ■*'““* r „ hoitfs 
able, It must be remembered first, that all of them produce their ^ ,^p It 

only, and secondly, that the patients symptoms cease m any case during 
IS therefore important that the patient should take the drugs at such times ^ 
as to obtam the maximum reUcf during those periods when he raost desi^ 

It IS useless to remedy is bcQZo ^ 


hydrochloride ( . 

occasional cases by reduang the ngidity it allows the tremor to increase Ai ’f 
m tablets each contaimng 2 mg or 5 mg and small doses should be giv „ 
the patient s tolerance of the drug is assured , it can then be mcreased grao ^ pf 
to 20 or 30 mg m the day, until the maximum effect is obtained The symp 
intolerance are nausea and occasionally some blurnng of vision- os of di* 

The action of procychdine hydrochloride (Kemadnn) is similar 
belladonna group nave long been used — belladonna, byoseme, stramonium, a 
and of these fayoseme is m general the most valuable It may be given m tabl 
gr or m solution, and the latter has the advantage that the dose 
vaned (gr - 5 ^ or by mouth thnee daily in chloroform w ater) If tak^ 

It may produce feelings of confusion or famtness and should therefore not 
when the stomach is empw, but only after food. The combination Rabellou 
hyoseme, stramonium and atropme m tablet form. razed 

The progress of the disease is slow and the patient should be 
fn ^jntain his acuviUcs as long as possible , nothing is to be gamed by rest, 
the patient u bedndden, great care must be taken with the skin. , cmiilaf 

Pams may be troublesome and can only be relieved with aspinn jod 

analgesics The immobih^ of the limbs may cause arthntis in the ^boulo^^ ^ 
this should be guarded against by passne movements, and when it occurs trea 
the usual appropriate measures 
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CHOREA 

Synonyms. — St. Vitus* Dance ; Sydenham’s Chorea ; Rheumatic Chorea. 

Definition. — Chorea is an affection of the nervous system characterised by the 
occurrence of spontaneous involuntary movements, irregular both in time, in extent 
and in place of occurrence, and also by muscular weakness, and by a variable degree 
of psychic disturbance. 

.Etiology. — ^The important causal factor of the ordinary variety of chorea is acute 
or subacute rheumatism. Chorea is much more common among the poorer classes 
tlian among the well-to-do. Its incidence is upon nervous highly-strung subjects 
rather than upon the phlegmadc, and this is probably to be explained by the fact 
that the rheumatic subject is likely to be nervous and highly strung. Chorea is prac- 
tically unknown during the first 3 years of life, and is very rare before the fifth year 
has passed. Common between the ages of 5 to 10 years, it reaches its maximum 
iivddence between, 10 and 15 years. After the age of 20 it is rare, except in pregnancy ; 
but a few cases have been reported up to the age of 60 years which have certairdy 
been examples of rheumatic chorea. Females are affected twice as frequently as are 
males. Heredity concerns the incidence of chorea in two ways : firstly, in the inherit- 
ance of the rheumatic tendency, which is the important cause of chorea ; and secondly, 
in the inheritance of the neuropathic tendenqr, for it is when tliese two are coincident 
that chorea is most prone to occur. As early as 1802 rheumatism was regarded as 
tire cause of chorea, and all subsequent investigations have upheld this theory. The 
family history of a choreic patient generally brings to light the occurrence of acute 
rheumatism, of cardiac disease and of other rheumatic manifestations among other 
members of the family. Often the patient has suffered tvith acute or subacute rheu* 
matism, growing pains, rheumatic erythema, purpura, rheumatic nodules or recurrent 
sore fhroat before the appearance of the chorea, and may be found to be already the 
subject of rheumatic heart disease. A large percentage of those patients who have 
never shown any sign of the rheumatic state before or during the attack of chorea 
subsequently suffer with rheumatic symptoms. The British Medical Association 
Collective Investigation Committee found that rheumatism preceded the chorea in 
26 per cent, of the cases, and tliat in 46 per cent, of the remainder rheumatic signs 
accompanied the chorea, or appeared subsequently. If to the total of choreic patients 
who present rheumatic signs at some time or other one adds those with no personal 
history of rheumatism, but with a family history of rheumatism, it will be found tliat 
there are but few cases of chorea in which a personal or family history of rheumatism 
is absent. 

Psychical disturbances . — ^Any emotional disturbance, such as fright, anxiety, de- 
pression or overpressure in school, may sometimes act as an immediate determining 
factor, but mucm more often these events simply aggravate symptoms which are 
already present in slight degree. 

Pregnancy . — ^The relationsliip of pregnancy to chorea is very definite. It is 
generally met with in first pregnandcs, and before the age of 25 years, and in most 
cases tlic pregnancy appears to be the only immediate cause for the cliorca, but a 
history of rheumatic infection will often be obtained in a careful history. The onset 
of tlic chorea is usually between the first and third months of pregnancy. It is liable 
to recur witli subsequent pregnandes. 

Pathology. — ^Thc essential lesion has proved very difficult of detection by micro- 
scc^ical investigation, but according to Greenfield and Wolfsohn it consists in a 
diffuse mcningo-cnccphalitis affecting mainly the basal ganglia, the cerebral cortex 
and the pla-arachnoid. 

Symptoms. — The onset is usually gradual, but it is sometimes abrupt, when 
emotional disturbance has been the determining cause. The appearance of choreic 
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movements is often preceded by alterations m the menu! and physiol 
of the child She becomes nervous and more impressionable than belore ane is 
increasingly unable to apply her attenuon She becomes clumsy in her movements— 
and lets fall objects which she is holdmg Anjcmia, apathy and languor and irregu 
lanty of appetite are commonly present. At this time, careful observation iviii 
discover slight mvoluntary movements of the face and fingers which are often umiater 
m distnbuuon From day to day the movements become more marked and 
to the limbs and trunk The face is constantly gnmacmg, and the hands and aiw 
scarcely cease from turning about, and affection of the legs makes the walking incguia 
and clumsy The child can no longer keep still, the respiratory movements become 
irregular and spasmodic, and the chorea is fully developed. The charactens 
symptoms of a well marked case of chorea are— ^1) mvoluntary movements, ( ) 
weakness of voluntary movements , (3) ataxy or loss of precision of voluntary mov 
ment , (4) emotional instability and other psychic disturbances . 

1 The involuntary movements are Mwajs irregular m time and m the form o 
the movement. Similar movements are never repeated successively in the same part. 
Each movement begins rapidly, and ends suddenly, and one frequently sees the m 
voluntary movement complicated by the addition of a voluntary movement to cove 
the fault The majonty of the movements are complicated, involving several museW 
and often more than one joint In the face, the more simple movements t^e 
form of asymmetneal twitches in the bps, and about the angles of the mouth an 
orbits In more severe cases, the strangest grimaces may occur The 
thrust into one cheek, then put out and withdrawn just in time to escape the suddeo 
snap of the open mouth When asked to show the tongue, the child puts it out 
rapidly and holds it there by closmg the teeth upon it. Smacking of the tongue an® 
pdate may often be heard at a dtsunce Lateral movement of uie jaw is commo^ 
According to the seventy of the case, speech may be difficult, the words being 
lated slowly in slurred monosyllables For the same reason, swallowiM M 
difficult Of impossible in severe cases, and may necessitate nasal feeding Tho ocuWi 
muscles participate in the involuntary movements only in very *evere cases 

In the upper extreimties the movements appear first in die hand The thumb 
more restless than the fingers, which are spread and pressed together flexed an® 
extended, alternately , the wnsts twist about irregularly the forearms are constantly 
agitated with movements of pronation and supination flexion and extension, 
all possible movements of the shoulder occur When the upper extremities are 
outstretched, the hands assume the position of flexion at the wnst and over extenaio® 
at all the finger joints m so many of the cases as to make this a charactenstic /caP^« 
of chorea. The lower extremities are Jess severely affected than is the rest of the 
and here the movements are best seen when the child is lying down The gait tends 
to be clumsy and insecure and m severe cases walking becomes impossible Altera 
tion of the rhythm of the respiratory movements is conspicuous and is highly ebar 
actenstic of chorea The breath is often taken rapidly and held for some tune, teC® 
let go with a loud sigh The trunk is often invoWed, and movements of a vrtiu^S 
nature are charactenstic 

So far as the limbs are concerned, the movements may be confined to one 
more commonly the left side, and Uie condition is then called hemichorea, but tje 
involvement of the face and trunk is always bilateral and is generally equal upon uw 
two sides In hemichorea, the movements are always of slight seventy 
chorea is never confined to one side Choreic movements cease dunng sleep, 
except m severe cases, can he controlled more or Jess by voluntary effort the atteo^ 
to wnte, for mmple, will generally cause cessation of the movements of the ngh* ^ 
for the Umc being They are generally increased by observauon, emotion 
consciousness, but m a fewr cases it will be found they are woree when the chud » 
alone and unobserved The violence of the movemenu of the Umbs may cause 
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slfin over the prominences to ulcerate from friction against their clothing, and the 
head and limbs may be badly bruised from contact with adjacent objects, pd unless 
the patient be properly protected, wounds may occur, wWdi are liable to infection. 

2, Loss OF POWER is shown in the mild cases by incapacity for exertion and 
undue fatigue. More severe degrees of paresis may accompany or succeed the 
appearance of the movements. It may be observed that in one limb, or upon one 
side of the body, the choreic movements are becoming less marked, and that the 
limbs are becoming progressively weaker. Soon the arm hangs loosely by the side, 
and the leg is dragged in walking. The degree of choreic paralysis bears no relation 
to the severity of the movements, for the former may be severe, when the latter are 
slight and vice ^*ersa. Choreic paresis is apt to return with successive attacks of 
chorea, but not always in the same region. 

Limp chorea {chorea nmlUs ). — This is a more severe degree of choreic pjaralysis 
which may affect the whole musculature but is more often of hemiplegic distribution. 
It may be preceded by the usual symptoms of chorea. More often the paralysis is 
the first noticeable symptom, and this develops rapidly in from 24 to 48 hours. 
The paralysis is characterised by complete flaeddity of the limbs ; the child lies upon 
its back and does not move, and if one of the limbs be raised from the bed and then 
rdeased, it falls limp and lifeless. The head b no longer held in a natural position, 
but fails roimd on to the ear. Careful investimtion, however, rarely fails to reveal 
some slight choreic movements, either in the race or in the fingers. Paretic chorea 
and chorea mollis run a benign course, and recovery is said to be almost invariable. 

3. INCO-ORDINATION OF VOLUNTARY MOVEiiENT may be the first symjptom of 
chorea to attract attention, and it may precede the appearance of the choreic move> 
ments. It may be very obvious when the movements are slight, and it is most notice- 
able in those of the hand and forearm, which lack predsion, and in those of articulation, 
deglutition and respiration. The involuntary movements that have been described 
are superimposed upon voluntary movements which they render inco-ordinate, at 
times interrupting them abruptly and at other times tending to prolong them. 

4. Psychical disturbances are common, some degree of emotional instability, 
failure of attention and depression being present in most cases, and, generally, in 
proportion to the severity of the affection. The patient’s behadour changes; she 
may laugh or weep without sufficient reason; she may become capridous, irritable 
and obstinate ; attention and memory are usually impaired, and less interest is raken 
in the surroundings. A condition of hebetude may develop. Delirium may occur 
in acute and grave cases. It is usually violent and loquauous, and resembles other 
forms of toxic delirium, and it is of serious prognostic import. Visual hallucinations 
of a terrifying character may occur. Mania is quite exceptional in children, but it is 
not an uncommon complication in adolescents and adults. The psychical disorders, 
slight or severe, usually disappear with the chorea, and in all cases the prognosis as 
regards permanent mental recovery is good. 

The pupils are frequently dilated and may be unequal and eccentric, and hippus 
may be present Sensibility is not impaired. The spffincters are not affected. The 
skin reflexes are normal. The deep r^exes are also normal in a lai^e proportion of 
case^ but often the knee-jerk shows an alteration which is peculiar to chorea. On 
tapping the patellar tendon, the resulting contraction of the quadriceps is tmduly 
sustained, and the leg remains in a position of extension at the top of its excursion 
for several tenths of a second ; in other cases a pendular knee-jerk is present. In 
severe cases, the deep reflexes may be diminished and rarely may be absent for 
months. 

Rheumatic Manifestations.— Cardio-vascular changes are common in chorea. 
In nearly all the cases, careful and repeated examination of the heart will reveal 
slight dilatation and reduplication of the seosnd sound, often with reduplication of 
the first sound, and increased rapidly of the pulse. Doubtless these arc signs of 
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myocardial mvoUement resulting from the rheumatic infection Irregularity of the 
pulse may be dependent upon the altered rhythm of respiration Systolic murmurs 
are common, and these may be haumc m nature, or may be the expression of 
dilatation, but in the majority of cases they are mdicative of endocarditis Enao 
carditis IS present m 90 per cent of the fatal cases At least one half of all ca^ 
present cardiac murmurs, which are suggestive of the presence of endocar^tis, wMc 
some cases with no cardiac murmur during hfe are found post mortem to have 
carditis The mitral valve is commoniy affected, lesions of the aortic valve being 
uncommon Pencarditis is a frequent associate of endocarditis , only m rare instan^ 
does it occur alone The valvular affections which arc met with m chorea CMy be 
the result of antecedent rheumatism, or they may develop in the course of the 
or while no signs of endocarditis are present dunng the attack, the patient may shorty 
afterwards present the signs of orgamc valvular disease Cutaneous affecuons Vrhicn 
occur in rheumatism are met with also m chorea, namely, erythema, purpura ^ 
subcutaneous nodules Acute articular rheumatism is comparatively rare, and wen 
It occurs It IS usually accompamed by a cessation of the choreic movements Wnw 
rheumatic phenomena are present and m the acute mama of chorea, pyrexia is usually 
present, but uncompheated chorea is an apyrexial disease . 

Recurrence. — One third of the subjects of chorea have more than one attacK- 
Females are more prone to a recurrence than males in about the same proportion 
as they are more liable to onginal attadcs The average mterval between 
IS 1 year If, therefore, a pauent haa remained well for 2 years, it is improbable tna 
a recurrence will take place The greater the number of choreic attacks the mot® 
likely IS the heart to be found affectw, and, therefore, cardiac complications arc mote 
often met with m recurrences In a recurrence of chorea the symptoms are usually 
less severe and their duration shorter than m the original attack. . 

Course and Prognosis —The disease tends to a spontaneous termination 
a variable time whim is usually from 6 weeks to 6 months The duration rarely 
falls short of the earlier period The average duration of cases treated m hospil" 
has been found to be 10 ueeks Cases whim last for more than 12 months are n®* 
rare, and slight cases with remissions may last several years The course of the malady 
IS that after a gradual development of symptoms, there is a stationary period during 
which symptoms arc well marked, followed by a penod of gradual diminuUom 1^ 
some ot the more severe cases of chorea where deglutition u difficult the pauent ^ 
hkcly to be insuffiaenily fed , and this constitutes a grave danger, smcc m the conm 
tion of scmi surv auon so induced, the chorea develops apace In such cases arucuu 
Uon and swallowmg become impossible, and the movements become ceaseless, s® 
that both rest and sleep become gravely impaired , the paUent wastes rapidly, and w 
in danger of death from exhaustion unless prompt measures for restoring the depict®" 
nutrition arc taken This is the condition known as * chorea gravis " . 

The proporuon of fatal cases occurring m chorea is less than 2 per cent. 
is most often met with m first attacks, occurring a^ut the age of puberty, aud 
cases assoaaCed with pregnancy U ts very uncommon m young children and u* 
recurrences of chorea. 

Diagnosis. — The nature of the mvoluntary movements of chorea is usually w 
charactcruuc as to make diagnosis easy, and to avoid any r^/ifu^ inn with other 
maladies which present conspicuous involuntary movements Nevcrtlielcss, occasion 
ally a case of muluple tics in a child docs present difficulucs, for the movements arc 
not— as u so commonly stated— invariably rcpetiuve In chorea the involunury 
movements may lead to tlic dropping of objects from the hwds This does o® 
luppen m the case of tics. Again when the cfaorac subject gives the observer a 
and sustained lundclasp the irregular -waxing and waning of the muscular contractio® 
may be fcJt throughout by the observer la a case of tics, the contraction is 
maintained as m the normal subject. In mjoclonus, the movements are short an® 
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shock-like, while in athetosis they are slow and writhing. In chorea mollis or hemi- 
plegic chorea tlie paresis is in itself highly characteristic. It is a flaccid paralysis 
winch is never absolute and usually affects the arm most. There is no pain and no 
wasting, and while spasticity is absent the deep reflexes are usually {preserved. 

Treatment. — It is well to commence treatment in every case with several days' 
absolute rest in bed, but in the milder cases this need not be persisted in beyond a 
few days, though the ordinary periods of rest should be prolonged. 

The salicylates are of great value and of these aspirin is the most useful, and it is 
best combined with equal doses of sodium bromide; gr. 10 of each may be given in 
mixture thrice daily after meals for a child between the ages of S and 14, and aspirin 
should be continued well into convalescence. 

In addition, tonics such as syr. ferri phos. co. (Parrish) and cod-Hver oil and malt 
are valuable especially in the convalescent stage. 

Severe cases of chorea call for skilled nursing. The sides of the cot or bed should 
be well protected by pillows and the patient’s hands and elbows covered with pads 
of cotton wool. An unbreakable feeding-cup is necessary. When swallowing is 
difficult resort should be made to nasal feeding, especially because of the importance 
of ample nourishment in this disease. In the worst cases morphine may be required 
at nighL 


Huntington’s chorea 
' Synonym. — Hereditary Chorea of Adults. 

This is a somewhat rare disease, in which symptoms almost identical with those 
of rheumatic chorea, namely, involuntary spontaneous movements, ataxy, paresis and 
slow and ilutririg articuladou, gradually appear in adult life, and usually about the 
age of 40 years, and are accompanied % progressive mental failure, with delusions 
and suicidal tendency. The choreic movements are seldom severe, but the inco* 
ordination may be well marked. Maniacal outbursts are not uncommon. The disease 
always progresses slowly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct from 
parent to child ; but if a generation escape ffie malady, it seems not to reappear 
subsequently. Sporadic cases, in which no heredity can be traced, do, however, 
occur. The sexes are equally affected. Further than the heredity no causal factors 
are known. The morbid anatomy consists in a slow progressive degeneration of the 
nerve-cells of the basal ganglia and of the cerebral cortex, with consecutive atrophy 
of the convolutions, neuroglial overgrowth and meningeal thickening. 


APOPLECTIFORM CHOREA 

This title has been given to rare cases of chorea of sudden onset in elderly subjects. 
The involunta^ movements are usually unilateral, and are often of great severity 
and large amplitude (hemibalUsmus). 

In cases of this disorder examined after death thrombotic softening or hamorrhage 
has been found in the subthalamic region, particularly in the corpus Luysii. The 
mechanism by which small lesions in this situation give rise to such violent manifesta- 
tions is not understood, but the occurrence of such cases is obviously of great theoretic 
importance. 


SENILE CHOREA 

A oaalady in which typical choreic movements constitute the chief feature is met 
with in elderly people, and is possibly due to a progressive neuronic degeneration 
in those regions affected in tlie other forms of chorea. It differs from Huntington’s 
chorea in the late onset, tlie absence of heredity and in the absence of mental ch^ges. 
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MYOCLONUS 

Synonym — Paramyoclonus Multiplex (rnedreich), Myoclonus Epilepsy {Unvcr 

l^he characteristic symptom of this very rare condition is the occurrence of 
shock like contractions of the muscles which may vary m intensity from si P 
fibnllary twitching to contraction which causes a violent movement of a limo 
movements are often symmetrical, and are especially incident m the proximal m 
of the limbs , - 

Etiology — ^The malady appears m children usually between the ages oi 
15 years, while in adults it commences between the ages of 25 and r jtg 

sexes are liable to the affection Many instances, m which several cmldren 
same parents have been affected, have been recorded, and in a few the 
been transmitted through seve^ generations There is now good 
evidence that in some cases the condition is as^ciated with diffuse cerebral lipoi 
and 13 related on the one hand to subacute mclusion body encephalitis and on 
other to the vanous forms of cerebro macular degeneration, while m other ^ 
peculiar bodies described by Lafora are found m the cells of the brain and also 
the Uver, heart and possibly other organs 

Symptoms — The movements of myoclonus are simple sudden 
may exactly resemble the movement resulting from a single faradic stunulus 
movement commonly involves a single muscle only, and it may concern no 
than a few fibres, resembling then the fibnllary twitchmg common m progf^^ 
muscular atrophy In other cases, many muscles may be implicated xn the sn 
like spasms, wni^ may be of so violent a nature as to throw the patient to the . 
The distribution of the contraction is never determined by that of the ner^ 
nor do the muscles contract according to their synergic association ents.^ 

movements are irregular as regards rhytlun and range of successive 
The upper limbs are more affected than the lower, and the proximal parts 
the dist^, while the penphery, the h^d and foot, often escape Voluntary muscu 
effort usually checks the rayodomc movements, but m rare instances it 
augments the spasm The electrical excitability of the muscles is unaltered, and ^ ^ 
is no muscular wasting, but the mechanical excitability of the muscles is 
and percussion of a muscle may evoke the spasms The sphmeters are -.j. 

The reflexes both superfiaal and deep, are normal Sensory phenomena are 
Speech may be seriously interfered with when the muscles of jaw, tongue, 
larynx arc implicated and spontaneous laryngeal and pharyngeal noises may o^ciu 
The ocular muscles seem never to be the seat of the movements Epdeptifonn co 
vulsions arc present in the typical cases 

Charactcnstic electro enccphalographic changes have been recorded _ 

Diagnosis —This is not difficult smee the simple shock hke movements 
s\mrocincal muscles, without any resemblance to volitional movements and cotu j 
desutute of rhythm occur in this alone 


course, uuraiion ana rrognosis — Myoclonus as a rule, is a slowly 
alfccuon up to a certam stage, and when this is reached it may remain stauooaiy t 
5 cars, ha\mg hlllc tendency to shorten life, death ulumatcly occurring from som 
other disease, without any penod of freedom from the spasms Rarely the 
ended fatally within a few months of the onset, with orocr^ive mentd f^ure and cor^ 


ended fatally within a few months of the onset, wilhprogressivc roenti f^- 

Recovery may take place spontaneously, but the affection is very pron® to rr^*^ 
Treatment.— Every available measure should be used to improve the 
bodily condition so as to bring about a more sublc condiuon of the nervous 
by improving ilicir nuiriuon Sedatives may be tned, but are seldom of 
Mj-ancsin, taken by mouth, reheves or abolishes the tvvilchmgs temporanly 
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SPASMODIC TORTICOLLIS 

Definition . — A disease of the nervous system, characterised by tonic and clonic 
contraction of the superficial and deep muscles of the neck, causing the bead to 
assume either a position in which it is turned to one side and upwards, or a position 
of marked retraction (retrocollic spasm). It is more correctly to be regarded as a 
disturbance of movements than of musdes, and perhaps, physiologically considered, 
it may be spoken of as a disorder in the carriage of the head. This carriage is a more 
ojmplex and highly co-ordinated function in the erect posture than in the quadru- 
pedd posture ; it is a function peculiar to man, and in this sense is of recent evolu- 
tionary development. We may perhaps see in this a factor determining its frequent 
derangement, as in spasmodic torticollis. 

.Etiology. — ^The disease is most frequently met \rith in middle-aged or elderly 
subjects, but it may occur at any age from puberty onwards. It is twice as frequent 
in females as in males. The causation is most obscure. Not infrequently neuropathic 
heredity, such as epilepsy and insanity, edsts, and the patients are often of highly 
stnmg, nervous, irritable dispositions. Nervous shock, prolonged anxiety and general 
ill-hedth have firequently preceded the onset of symptoms. Less often local strain, 
or injury and exposure to cold, have been the presumably exciting causes. In a few 
cases it appears to develop from an occupation neurosis ; it developed, for instance, 
in a tailor who in drawing each stitch had the habit of making a short jerking move- 
ment of ^e head to one side. It occasionally occurs as a symptom of hysteria ; but 
such cases should be carefully separated firom those in which there is no hysterical 
manifestation, as being more susceptible to treatment and having less tendency to 
recur when once cured. A torticoUic movement may occur as a variety of tic. Typical 
torticollis may occur as the end-result of lethargic encephalitis. 

Pathology. — No morbid anatomical changes have been found. On account of 
the involvement of several muscles, effecting special movements, in this disease (as 
is well instanced by the over-action of the firont^ m retrocollic spasm, for retraction 
of the head is alwap normally associated with raising of the eyebrows in the act 
of looking up), it is probable t^t torticollis is due to disorder of those centres which 
direct such assodated movements of the affected muscles. 

Symptoms.— The onset is usually insidious, but in rare cases may be quite 
sudden, as in the case of a man aged 40 years, who, when walking along a l^ondon 
street, suddenly turned his head at the sound of an accident wMch shocked him 
severely; he was unable to turn his head back without using his hands to do so, 
and he subsequently developed the most severe torticollis. The initial symptom is 
alwaj-s spasm, whiti may be either tonic or clonic, and frequently both forms of 
spasm are cnmbined in the same case. In the tonic form, the head is retracted and 
the face turned to one side, usually the lef^ and owing to the retraction of the head 
the face is turned upwards. The shoulder on the side to which the head is inclined 
is usually raised. In severe cases all the musdes of the upper extremity, the scaleni 
and the face musdes, may become involved. The spasm, except in the earliest stages, 
alwaj's involves musdes of both sides of the neck. ^Vhcre the bilateral involvement 
is general and equal, the rotation of the head does not recur, but it becomes strongly 
retracted, and the condition is then known as retrocollic spasm. Such retrocoSic 
spasm is alw-ays accompanied by marked over-action of the frontales, the stein of the 
forehead being thrown mto transverse ^vrinkles. In the donic variety there b jerking 
movement of the same musdes, usually assodated with some degree of tonic spasm. 
The eyes do not follow the movements of the head in the jerkings. The musde 
primarily involved b the stemo-mastoid, the action of which b to incline the head 
fonvards and towards the shoulder of the same side, and rotate the face to the opposite 
side. The next musde involved b the splenius of the opposite side, which indines 
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the head backwards and routes the face towards tu O'vn sid=, 
thus comadins with that of the opposite stemo m^toid „pper 

sides act together, the head is strongly retracted Next M be "n, 

patu of the trapezii and the deep neck muscles, md with further “ ^SMcd 

Ly neighbourSig muscles of the shoulder and upper ^tre-mj^y 
Sleep causes ccssaUon of the dome spasm, but not always of the tome sp ^ 
the mse is severe The spasm is always mcreased by fangue ^d eiatcm 
IS no wastmg of the muscles mvolved, but, on the other hand, they may be JT 
uophied if the spasm has existed for long, and their elecmcal “ff 

mcreased The amount of pam assooated with the spasm vanes 
be a slight feehng of cramp only, but usually there u a grmt deal of acMg P 
which may radiate down the arm and mto the side of the head, and make me 
able to the patient. More rarely, sharp neuralgic p^ns are present. rhronic. 

The course of the disease, which has no tendency to shorty me, is 
exacerbations and remissions under treatment bemg common, and recurren , 


temporary cure, frequent. , oeertoated 

Diagnosis — ^This is usually quite simple Fixed positions of the heaa 
with spasm occur m disease of the cervicm some, especially m spinal canes . 
lalgA associated with enlarged lymphatic glands m the neck. The local signs o 
conditions, however, are characteristic. , 

Treatment.— Spasmodic torticollis is a most mtractablc condition, 
cases temporary alleviauon is all that can be secured It is us^ly best to eg 
treatment by rest m bed, the pauent lying supme with the head low and oe . 
sandbags or piUoiis The regular admmistration of pbenobarbitone, or 
and broimde may then be tned. Many years ago Bastian claimed good tod perc^^ 
results from a continuous narcosis lasting 3 weeks and mduced by chloral nj ^ 
Probably a combmation of rest as above desenbed, tMctber with massage tod r» 
toce exercises is the most useful Imc of ttcatmeni. In some cases the 2 

a plaster mould fixing head and shoulders, and worn for one or more montn a^^^^^ 
more easily removed and lighter metal splint will give complete respite from ® 
spasm while it is worn, and very occasionally permanent respite after 
severe and disabling cases this is well worth trial Surgicm measures (teno J» 
cxasion of the stemo mastoid, posterior root secuoi^ have all proved 
and are not to be recommended. Except m cases or bystencal origin, psycboiogi 
treatment is without effect. 

There is a congenital form of tortuoUu which is of a very different nature ^ 
disease is prenatal and analogous to congemtal tahpes the stemo mastoid 
affected, and nearly always that of the ngbl side Such a muscle is frequently mpt^^ 
durmg birth and this has given nse to the opmion that the birth mjury and 
hematoma of the muscle were responsible for the torticollis In many of 
there 18 marked facial asymmetry, the face bemg Bmall^r on the side of the 
stemo-mastoid. This assocuuon points strongly to some defect m the nene ceD 
of the medulla. Treatment consists m tenotomy of the contracted muscle 


THE TICS 


Synonym. — Habit Spasm. , , 

Definition. — A group of maladies characterised by the occurrence of ( 1 ) 
rapid, twitch like, involuntary co-ordmated movements always of the same nato^ 
and m the same region , or of ( 2 ) sudden psychical phenomena, imperauvc ideas 
explosive utterances , or p) of a tram of dchberate highly co-ordinated actions p 
duced by an imperauvc idea. Any combinauon of these phenomena may occur 
The Ucs arc both seuologically and dmically rclat^ to spasmodic torUcoIhs> m 
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which some of the motor tics gradate. A tortlcollic movement may occur as a tic, 
and it may in rare cases pass over into an established torticollis. 

The tics may be conveniently divided for cliniral purposes into the following 
groups, between w’hich any combinations may occur : 

(1) The clinical picture is made up by the occurrence of sudden twitch-like co- 
ordinated movements, which resemble r^ex or defence movements. The movement 
is always of the same nature and occurs in the same region, tliough several different 
tics may occur in the same patient. The usual region affected is the face, with the 
pharynx and larynx, the neck and upper extremity. This form occurs chiefly in 
children, and usually runs a favourable course — Simple Tic. 

2. The spasms are more severe and complicated than in simple tic, and imperative 
ideas and explosive utterances are common and Important symptoms. The condition 
is met with soon after puberty, and more commonly in males — Convulsive Tic. 

3. There is no spasm or other motor manifestation, but the psychic tic is ex~ 
pressed by uncontrollable imperative ideas, explosive utterances, aiithinomania, etc. — 
Psychical Tic. 

The tics are expressions of imrest and of embarrassment in consciousness in a 
nervous sj'stem which is highly sensitive and not too stable. There is always the 
desire to relieve the embarrassment by the occurrence of the tic, and a feeling of relief 
when it has occurred, coupled often w'lth disappointment at the failure of its sup- 
pression. 

\VhUe the more simple forms of motor tic from their pattern surest strongly 
that they were originally associated with some peripheral irritation,, from the con- 
junctiva in the case of a blinking tic, from the nose in a case of snuffling tic, and from 
the larynx in a case of laryngeal tic, and that constant irritation from these regions 
has set up a ^bit, yet it cannot be too strongly pointed out that in many cases no such 
periphery irritation precedes the onset of tic, and the irritation and cause come from 
within the nervous system alone. 


X. SIMPLE TIC 

Synonym. — Habit Spasm. 

This is a common dborder of late childhood, the majority of the cases occurring 
between the fifth and tenth year. Both sexes are prone to the condition. The onset 
may be preceded by deterioration of health from any cause, and sometimes fright and 
emotion bring on the tic. Often the malady arises in perfectly healthy children with- 
out assignable cause. The children are usually highly strung and intelligent. It is 
a rare event to see a dull and back>Tard child with a tic. 

Symptoms. — ^The recurring tic appears somewhat suddenly, and may reach its 
bright in a few days. The movements are of the nature of a simple act. They occur 
suddenly and without wanung, and are executed rapidly. Usually the movement is 
of one kind only ; but sometimes se\’eral movements coexist. The common site of 
the spasm is the head, face and neck. Blinking, winking, alternate elevation and 
depression of the eyebrows, side to side movements of the mouth, tossing the fhin 
in the air, sudden movements of the tongue, palate or larynx, accompanied by an 
unpleasant fidgeting sound, are of frequent occurrence, while any movement or the 
head upon the shoulder, tortlcollic movements, shrugging of the shoulder and any 
movements of the arm may be met wth. Respiratory movements are often associated 
with those occurring in the tongue and larynx. Tic affecting the legs is much less 
common. The movements cease during sleep. Generally a variable time of some 
length separates the individual movements, but in severe cases these may follow one 
another sflmost unceasingly. They are increased by excitement and by observadoo, 
and usually be controlled by the will, but oidy for a limited time. 

Diagnosis. — The movement of tic is so peculiar tha t it cannot be confused with 
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any other spontaneous, involuntary movemOTL a uvitch. 

wilh very rapid execuuon, m the same aSd irregular m 

In chor^ the movements are slow compared with those ot uc. ana ai 

nature, m tune and in place thrv are treated or not 

Prognosis.— Most cases of simple Uc recover, suffices m mos^ 

They recover much more quickly under trcatmerit, and2 or 3 , ^ it is to cure. 

S Jo see the end of thSn. The longer a Uc lasts, the Te more 

In the rarest cases only does a tic of this nature persist or merg 

TriataTent.— A Ecrutiny of the general health should 
attended to. Matters of hygiene, diet, education, “1C and anythul 

correct and normal Obsertation and rci^ks upon '''= ^'‘‘''“f^lidence of tte 
tending to increase self-consaousnesa should be avoided. 11m 
child should be gamed if possible, and any source of mental be bndly 

ance should be ascertained and corrected RMttamt and disciphn b,, 

taught, and an orderly life followed m which the child is happy, an 
ume IS fully and congenuUy employed. 
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over and over in rapid succession. Echolalia, which is an uncontrollable impulse to 
repeat sounds heard, or to repeat words which the patient or others have just spoken, 
may be met with. The great characteristic of the condition is that though the patient 
desires above all other things to prevent their occurrence he cannot do so by any 
effort of will. Other symptoms mat are commonly met with in this condition are 
imperative ideas and impulsive acts of all sorts, and in general the symptoms of a 
severe obsessional state. 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is placed 
beyond doubt, both by the nature of the movements and by the peculiarity of the 
psychic disturbance. 

Prognosis. — ^Permanent recovery has occurred from both these conditions ; but 
such an event is rare. Alost of the cases follow a downward course despite treatment, 
and many end in suicide or insanity. 

Treatment. — General tonic treatment, with change of circumstance and healthy 
pursuits and congenial intellectual and physical occupation are the most likely to 
benefit. The psychiatric treatment is that of the underljong obsessional state. 


OCCUPATION NEUROSES 

Synonyms. — Craft Palsy; Occupation Palsy ; Occupation Cramp. 

Definition. — A peculiar malady detemuned by the habitual use of one set of 
muscles for the constant repetition of an act of short range, to the exclusion of acts 
of wider range and acts Involving a different set of muscles. The symptoms are : 

(1) local pain in the muscles concerned; (2) local spasm of the muscles; (3) loss of 
volitional control of the range and nature of the movements and (4) weakness of the 
movements. These symptoms may occur separately or together. 

Etiology. — ^The variety of names by which this group of disorders has been 
knotvn reflects the uncertainty and change in views as to its sdology and patho- 
genesis. Cert^n facts are, however, generally agreed. (1) The disorder is apt to 
arise in any occupation involving rapid, repetitive movements of short range by a 
small portion of the body, especiSly the hand. Such movements figure prominently 
in the occupations of manual writers, typists, telegraphists, musicians, seamstresses 
and many others. The movements concerned are always acquired, and necessitate 
a high degree of predsion and co*or<iination, but in the course of time become so 
automatic that in health they are carried out without attention and almost subcon- 
sciously while the performer's thoughts are concentrated on other aspects of his work. 

(2) They involve the rapid, repetiuve action of s mall groups of muscles which may 
"thus be supposed to be subject to espedal fatigue. In many such occupations from 

5 to 10 repetitive movements a second may be executed. (3) No structural change 
in the cerebral cortex, nervous system or musdes has ever been demonstrated. (4) 
In the vast majority of cases the disability initially concerns only one set of stereo- 
tj’pcd movements and the affected parts function normally in other activities even 
though these involve movements of comparable rapidity and skill. Thus, the subject 
of winter’s cramp is able to use the hand normally for shaving, eating or even for 
playing the piano. In severe and intractable cases, however, other similar co-ordinated 
movements of the hand may gradually be drawn into the ambit of the disorder, 
espcdally if they concern the patient’s definitive occupation. (5) The first manifesta- 
tions of the disorder are likely to make thdr appearance when the individual is called 
upon to exceed a certain level of performance, or after any physical or psychological 
event which may lower the patient’s normal level of effidency. (6) The more searching 
llic enquiry, the greater is the number of these cases that are found to show evidence 
of predisposition towards psychological instability. In a study of telegraphist’s cramp 
in 1927 this was estimated to be as high as 75 per cent. (7) Faulty training in the 
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use of the instrument, e g the pen, and bad design in machinery, e g cer^ t aneu 
of Morse transmitted, nmdispose to the disorder m °P"”^;; 2 DnorS\he disorder 
Opinion has gradually moved away from the tti new that 

was ifiie to structural change or uncomphmted physical and often 

,t is pritnanly psychogemc. Causanve factors are no nSnation they 

muluple, and both physical and psychological m nature, >>“1 m them ^ and 

result m the breakdown of the smooth execuDon of a stereotyped 
ultimately lead to the setting up of a faulty habit dosely ^ to a f dis- 

Symptoms —These are of two orders, namely spasm 

comfort, pam and the sense of fatigue , and ^ avoid Mtli 

and the abnormities of movement arising from it and from me etlort 
pam and spasm. In some subjects pain, in others spasm predominates 

The onset is gradual In the case of writer’s cramp the hgb 

become mexplicably difficult and tend to be irregular, the strokes ® g force, 

or too low The subject then finds himself grasping the pen tvith exc^ 
and the correct adjustment of the finger ends becomes hard and apt to » rpjjj 
shppmg off the penholder This he tnes to correct by a stm firmer g^P ^ 
hand then begins to ache, and feels heavy and tired With the passage ^ 

these symptoms mcrease, and the wntmg becomes more xrregum ana ^ 

dnven more firmly into the paper which it penetrates, the ink ^P^'^ttenng ^ 
sheet Some tremor may de\’clop m the limb As the condipon 'W tieg 
cramp appears more and more readily when wntmg is started, so that ^ 
the pen m the hand may evoke cramp At the same time, other fine ^a r ^ 
movements of the hand may be performed with normal ease and facility ^orse 
which m varymg degree accompanies the cramp tends as the affection gro^ 
to spread from me small hand muscles up the limb until the whole arm ana * . ^ 
ache With variations dependant upon the details of the movements m 
conmarable disturbances are seen m the other vaneties of the disorder . ^ 

Diagnosis — From what has been said of the character of the symptoms m 
forms of cramp, of the mode of their production by a particular movement co 
and of their occurrence m the absence of signs of oi^amc nervous disease, it 
reasonable to state that errors of diagnosis should not occur 

Nevertheless, errors are not infrequent and consist in the diagnosmg ° p 
or of telegraphist's cramp when m fact some organic affection is present. 
agitans, with little or no tremor, and post encephahtic Parkinsonism provide iDii 
1 of error In the clmic^ picture thus presented, the initial 


sources c. ^ ^ , „ . 

mvolvc the right arm and hand, and at first consist m a difficulty m the 
rapid and free performance of fine movements Not unnaturally the 
may be affected early ’ * " ' ' 

sm^lcr, and the effort t 


lonnal^y 
.Jwnuog 

may be affected early It becomes slow m performance, spidery and 
smaller, and the effort to continue wntiog rosy be irLsome and even painfuL 
total clinical picture in such a case is made up of^sueb small deviations from the 
that the mcxpcncnced or careless observer may miss them and may note 
than the paUcot himself has noted , namely, that it hi become difficult ana 
comfortable to write. Amongst other oreamc conditions which may be 
under the erroneous diagnosis of writer^ or telegraphist’s cramp may be inclu 
cervical nb, any organic nervous affection wlucb impairs finf- hand 
arthntis and pamful affecuons of muscles, fhe general pnnaple which 
accuracy of dugnosis here as elsewhere is careful and sj’stcmatic 

Course and Prognosis. — In a young subject, viho shows signs of the 
during training or soon thereafter, the outlook u hopeless with regard to 
of the occupauoD and the progress is from bad to worse In older subjects the 
vanes greatly Some cases recoier completely and permanently, even though tr y 
continue wiui the occupation In others — and this class is much larger than is 
supposed— the cordition of cramp becomes stauoxurj, and persuu though oot 
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disabling fashion. In a third and numerous group it progresses to incapacity,^ and 
tends to reappear with every change of occupation. In a few cases the patienU 
become incapadtated for all the finer movements of both hands. The prognosis is 
usually serious ; but a correct forecast can only be made from the history and progress 
of each individual case. 

Treatment. — ^The responsibility and costliness which the Compensation Act 
entails upon employers are slowly enough but surely leading to the abandonment 
of those instruments, the manipulation of which may produce cramp. Good teaching 
of unconstrained methods of manipulation and encouragement or ambidexterity in 
all the occupations concerned are important prophylactic measures. Long hours 
and the speeding-up of work should be avoided. After long absence from work, the 
work should be gradually resumed and not recommenced at full pressure. ^Vhen the 
malady appears, rest and change of work afterwards are absolutely essential. Long- 
continued rest, be it remembered, cuts both ways for, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemployment de- 
creases the stability and the aptitude of the mechanism. 

General treatment consists of the removal, when possible, of adverse factors In 
the patient’s environment, such as uncomfortable working conditions, poor light, 
excessive noise and sources of personal friction. Full attention should be given to 
all aspects of the subject’s physical well-being. 

Psychological treatment may play a valuable part in reh'eving the underlying anxiety 
and tension, and in enabling the individual to m^e a better adaptation to his surround- 
ing, and whenever necessary in giving guidance as to a change m occupation. CareM 
selectioa of peisormel in occupations uable to the disorder is of great value in elimin- 
ating those with special predisposition to this form of breakdown. 

When attention has been given to these factors re-education of the movements 
themselves can profitably be attempted, particularly in the variety of the disorder 
most often encountered in general practice — namely, tYritePs cramp. A specially 
large pen or pencil should be used, and held loosely and comfortably in the natural 
\vnting posture. At first the patient should practise dra%ving straight lines from left 
to right with easy movements of the forearm. Next, while the same basic movements 
are maintained, the lines should be made wavy by simultaneous movements of the 
%vrist. Then the ^vaves should be regularly interrupted so that they become series of 
pot-hooks, m’s and n’s. From this by gradual stages the smooth execution of other 
letters may be achieved. 


LOCAL LESIONS OF THE SPINAL CORD 

INTRODUCTION 

For lesions of the spinal cord the general rule applies that examination of the 
nervous system enables us to determine the nervous structures which are afiected 
and also the site of a lesion, but in order to determine the nature of the lesion wc are 
dependent on information obtained from other sources, namely, (1) the history, 
(2) the general examination of the patient and f3) special tests. 

There arc many morbid affections in whim the spinal cord is damaged only in 
a short portion of its extent, and it may be of the greatest importance to determine 
the exact site of the lesion. 

The functions of the motor and sensory tracts are usually to a greater or less 
degree interTUpted by the lesion, and it is possible by examination of mese functions 
to determine the somatic level below whim muscular weakness, spasticity and reflex 
disturbances exist, and below which sensory functions arc impaired. By these means 
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the level of the lesion can be determmed approiraiately “S 

sensory and reflex fiincuons of the individual segments of the “>^<1 are ^ , 

from this knowledge it is possible to determine more precisely in which ^ 
the cord function is abolished or unpaired, and therefore at what ‘ ^ 

lesion 13 situated Myelography (p 1533) may confirm the site of the lesion g* 
additional information in very many cases 

MOTOR TRACT DISTURBANCES — SPASTIC PARAPLEGIA 
Motor symptoms — Interrupuon of the pyramidal tracts produces spastic 
in parts below the lesion, wbch, when fully developed, constitutes the pi 
spastic paraplegia The dmical features are (1) Diminution of of 

(2) alterations m the amount and distnbuuon of muscle tone, and m the am 
the limbs , (3) changes in the tendon and skm reflexes and (4) the occurrence o 
involuntary and reflex movements fnllows 

The phenomena of spastic paraplegia have been analysed by Walsbe m 
it IS essential to remember that the muscles of the lower hmb are divided in , ^ 
distinct groups, namely, the flexors and the extensors, and that the miwcles ^ 
dorsiflex the foot and toes are physiologically flexors, while the corresponding p , 
flexors are extensors In all that follows ^ese important muscles wiU be gro 
according to this nomenclature . 

1 Loss of voluntary power vanes from slight weakness of one group oi m 


severely impaired movement. 

2 The lone m all the muscles mcreases early, and is greatest m the ^ 

Hence an early symptom is generallv stiffness of brobs, especially a to 

flexmg them. If the limbs arc handled passively, the resistance to flexion is 
be greater than to extension It is greatest at the begmnmg of a passive njfg 
and decreases suddenly m a way that has given nse to the expression " 
ngidity As power diminishes spastia^ mcreases, unUl at length the limbs 
held constantly in an attitude of complete extension. This combination of wcaim 
and spasuaty with extended lower limbs is known as ' paraplegia m extension 
As the damage to the cord macases, and when certam extra pyramidal 
tracts are afferted, the extensor muscles gradually lose their excessne tone for wW 
coimecuons with the brain stem through these extra pyramidal tracts are 
while the tone in the flexor muscles which depends on a reflex arc which i3 ^ 
spinal, is rcUmed The result is that the knee and ankle-jerks, which indicate W 
in extensor muscles, arc lost while the reflexes from flexor muscles (hamstrmg 
persist. At the same time, m some cases, the limbs are gradually drawn up by 
unopposed acuon of the flexors This combmauon of weakness and spasuaty « 
flexed lower Umbs is known as “ paraplegia m flexion” At first, the flexed 
IS occasional— flexor-spasms , later, it becomes constant, but is still due j 

excess of tone in the flexors , and ultimately, contractures occur m the muscles, a» 
the defonnity becomes peimanent. . 

3 Exaggerauon of the tendon reflexes is a constant early sign of spasuc ^ 

The abdominal reflexes below the loel of the lesion and the cremastcnc rw» 
are lost early The normal plantar reflex is also lost, and is rcplac^ by a dinct 
kmd of reflex— Babinski 8 sign, the ‘extensor’ plantar response -e- 

4 W hilc the limbs arc suU ngid in extension, the commonest mvoluntary 
ment IS a spontaneous clonus of the extensor muscles, in which the whole 1“^ 
trembles, as it docs when ankle clonus is elicited m a with marked 

In tiie later stages, when the extensor muscles arc begmnmg to lose their tone, a o' 
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kind of movement appears, in which the Umbs are drawn up suddenly from time to 
dme by an involuntary contraction of the flexor muscles — ^flexor sppms. Further, 
by appropriate stimulation many reflex movements can be produced in the paralysed 
limbs. The most important of these is the ** flexion reflex of the lower limb 
This is elicited most easily by stimulating the outer border of the sole by firm pressure 
or a pin-prick, and in its complete form consists in flexion of the hip and knee, dorsi- 
flexion of the foot, and an upward movement — so-called extension but physiological 
flexion — of the great toe. When the damage to the motor tracts is slight, when the 
limbs are rigid in extension and the movement of flexion is prevented by the hyper- 
tonus of the extensors, or when almost all reflex activity has disappeared, the reflex 
appears in its minimal form. A part of this minimal response is an “ extension ” 
of the great toe. The normal flexor *’ plantar response is obtained from the sole 
alone. The pathological reflex, of which the “ extensor ” response is a part, may 
be obtained not only from the sole, but when well developed by stimulating the skin 
and deeper stmetures on any part of the lower limb. In the light of this the nature 
of many reflexes which have been described as isolated signs of pyranudal tract 
disease, e.g. the *' extensor plantar response, Oppenheim’s and Gordon’s signs, 
and many others, become clear. In all of them a stimulus is applied to some part 
of the lower limb, and the response is a flexion reflex, whose most obvious component 
is “ extension ” of the great toe. It is unfortunate that the term “ extensor response ” 
is commonly used to describe a movement which is phj'siologically one of flexion. 

SENSORY TRACT DISTURBANCES 

The level of the lesion may be determined approximately by ascertaining the 
highest point at which sensation is impaired, but in general, for reasons which will 
be given, the exact site of the lesion is usually several segments higher than the level 
determined by this method, the two sides of the cord are aiTected unequally 

the anaesthesia is confined to one side or extends higher on one side than on the other. 
In many instances reliance has to be placed on the disturbances of pain and tempera- 
ture sensation and it must be borne in mind fl) that the spino-th^ainic tract in the 
antcro-lateral column of the cord is concerned with pain and temperature sensation 
on the opposite half of the body, and (2) that the fibres crossing the cord to join it 
do so with different degrees of obliquity at different parts of the cord. In the lumbo- 
sacral enlargement the pain and temperature fibres cross slowly and in fact dinical 
experience suggests that they have not taken np their new petition until they reach 
the twelfth dorsal segment. In the mid-dorsal region the decussation of pain and 
temperature fibres is complete one segment above the point of entry of the root by 
whicli they reach the cord. At higher levels crossing again takes place more slowly, 
until in tlie upper cervical region impulses which enter together in one root ascend 
through five or six s^ments before all of them reach the opposite side. At all levels 
pain crosses most quickly, then cold, then heat, and touch slowest of all. 

When the posterior columns of the cord are involved in the lesion, loss of sense 
of position occurs in the feet and legs with resulting ataxia. Disturbances of posterior 
column sensation cannot be used for localisation in the dorsal portion of the cord, 
but in the cervical portion the disturbances of postural sense in the different fingers 
may be of localising value. 

BROWN-siQUAHD SYNDROME 

When a lesion affects one half of a sclent of the spinal cord it interrupts fl) 
the pyramidal tract conveying motor impulses for the lower limb on the same side, 
and (2) the spino-thalamic tract conveying pain and temperature impulses from the 
opposite ride of the body bdow the level of the lesion, and (3) the posterior column 
conveying sense of position impulses from the lower limb on the .same side as the 
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lesion. ConsequenUy a local lesion affecting one half of the w 

described by Brown-Siquard. consisting of loss of ^ below the 

side, and loss of pam and temperature appreoation on ?“ 1 ^ „ot), 

level of the lesion; and, if the postcnor column is involved (and it ottc 
loss of sense of position on the same side as the weakn^. . 

The Brown-Sdquard syndrome most commonly rreults from and 

portion of the cord. Occasionally it occurs with Imions in f o^’wth 

then the upper limbs as weU as the lower may be mvolved. It dom not 
lesions in the lumbar or sacral cord, because, as has already been 'u„ 

and temperature fibres have not crossed in these portioiw, the 

lumbar and sacral unilateral lesions all the sensory loss is on the same sioe 
\veaknes3. 

SEGMENTAL DIAGNOSIS 

Motor lorelunlwii.— Each segment of the cord contain groups of 
cells for scleral muscles, and most muscles receive nerve fibres from .vasticg 

root ; but as each muscle seems to have one main root of supply, jucb 

loss of tone vary in distribution with the segment affected. T. he mus ^ 
suffer most when the corresponding segment b damaged are named hcreun 


C^s Supraspmanu, infraspirutus. Cg. Biceps, 


_ . . . delloid. btachialu. supiMWr 

C«. Pronators of forearm. Cf Triceps, eat^ors of wnst and ^les. 

of wnst and fingers. Saiall muscles of the hand. Abductors 

Dr-if Muscles of the abdominal wall. Xfi* Adductors of “Ugn. Li Qjuto— 
of tmgh, extensors of knee. Z.». Hamstnngs— Antermr ubial 
calf muwes. S^. Antenoc tibial muscles— peronei — small muscles ot tooi. 

Wasting of the muscles in an intercostal space b a valuable ^ide, as 
of each space are innervated from one segment alone. If the lesion is at tn 
of the ninth dorsal segment the rectus abdominb b weakened below a 
an inch above the umbilicus. In such a case, when an attempt b made jo 

head against the rcsbtance of a hand pbced on the forehead when the 
the supine position, the upper part contracts and the umbilicus b drawn 
(excursion of the umbilicus^. If the lesion b at the twelfth dorsal sc^rot the 
rectus contracts, but the due regions bulge, owing to weakness of the lower p 
the oblique routes. nrrnd; 

Localualion by changes in the reflexes . — Above the lesion, the reflexes are iw . 
at its level, they arc dimimshed or lost; below it, the skin reflexes are 
or lost, and the tendon reflexes are exaggerated. The segments on which impo 
reflexes depend arc : 

C*. Dicep»- and f upmator-jeiki. C«. Pronator-jerki. C,. Triceps-jerlcs. 

mal reilexo. L,. Cremaiter reflexe*. Knee-jerlu. St. AnkJe-jerw. 

Plantar reflexes. , 

In lesions involving the fifth cervical segment of the cord, such as may be 
in s^ringomjelu and in injuries assoebted with dblocation of the cervicm ^ 
Babuiski has recorded that the supinator jerk may be alxilubed and replace 
finger flexion when the lower end ot the radius b tapped. This b known as y, 
sion of the radial reflex ”, and b a useful localbing sign of lesions of the scgm®°^ 
question. , 

Sensory loeaUsation . — ^The sensory areas supplied by each segment of the 
arc shown m the dugrams on p. 1531. ” Root pains ” m the c^tnbutionof - 
more of these areas form a fauly sure guide to the affected segmenL 
also be sensory loss or unpaument o\er the same areas, and thb may be contm 
below with the sensory loss which is the result of interference with the sensory 
or there may be an mlerval corresponding to the distnbution of one or sc' 
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segments between the ** root loss ’* at the affected site and the upper limit of the 
“ tract loss In many other cases there is a state of hyperalgesia in the segmental 
areas corresponding to the segment just above the lesion or to the affected segment 
itself if the lesion be a relatively slight one. 



Flc. 3*“Dl2giam of cu tane ous aieas of posterior nerve roots. 


DISTURBANCES OF THE BLADDER AND RECTUM 
Empljang of the bladder is essentially a reflex function, but in the normal state 
the reflex is voluntarily controlled, being inhibited or initiated at will. The detrusor 
musculature of the bladder wall is ixmervated by para-sympathetic fibres from the 
second and third sacral sclents of the spinal cord through the vesical plexus. The 
sphincter musculature is also innervated by the sacral nerves as as by sj-mpathetic 
fibres coming from a higher level, namdy, from the first and second lumbar seg- 
ments, with contributions from the third and fourth. The emptying reflex is exdted 
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by an appronnate degree of pressure wdm. *e “adder “d 
activity rambimne contraction of the detrusor with rclaxabon of the spbina 
“4 Sovcrfhis reflex is exerted through the “Pf- n^.^ 
as Le pyramidal tract is funttioning perfeejy control of th= “adder 
When She function of both pyramidal mets is mpaircd by a ap™nes^^^ 
lumbar region, voluntary mhibiuon and voluntary initiauon of the add P ^ 
reflex becLe imperfect If spinal reflex acnvity below he level of the 
gready exaggerated, as, for instance, m rnany cases of disseimnated a 
bladdk emptying reflex is hyper acUve and with the “"Pf '“\Xher imtances the 
unable to inhibit it and precipitancy of miauntion results I" o™' ' 

pauent is unable to initiate the reflex when he wishes and may be able ^ ^ 

only after long delay While one or other form of disturbance “SOPUy pjedom 
they are not mutually exclusive and both may occur on different lesion 

patient Delay in mictunUon may go on to retention as a progressive p 
becomes more complete ,11. assoaated 

With sudden or rapidly occurring tract lesions above the lumbar region, 
as they are with depression of spinal reflex activity, retention of unn 
As soon as the bladder becomes distended retention is followed by ov ^ 

tinence, and it should be an mvanable rule in all cases of incontinence to 
distended bladder m the abdomen At a later stage m many such cases spi" jj 
activity increases and reflex emptying of the bladder may then occur a 
The bladder may aa spontaneously or the reflex may be initiated by pressm 
lower abdomen or by other means Such reflex micturition is a useim jyjjjg 
management of a case of complete paraplegia, but it should be realised tnai 
of the bladder by this means is always incomplete and leaves a consiacraoi 
of residual urine . , , ,„c,nctef ^ 

With lesions m the upper lumbar region of the cord, the jjcral 

paralysed and dribbling incontinence results Lesions m the second 
segments or m the corresponding spinal roots interrupt the arc of the 
reflex and so cause retention, with a flaccid condition of the bladder wall 
in the conus meduUans where there is a reflex controlling centre, produce t 
effect , , 

Control of the rectum is m nearly every respect similar to that of tiic y^jj 
Incontinence of feces usually occurs only after apenents have been taken r® 
expresses itself as constipation and may be relieved by regular enemata 
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and the first sacral segment at the level of the twelfth. The cord terminates just 
above the level of the first lumbar spine. 


LOCALISATION BY MYELOGRAPHY 

When the existence of a compressive lesion of the cord or its exact site is in doubt, 
great help may be obtained by injecting into the thecal canal a fluid substance wliich 
is opaque to radiography. If 1 or 2 ml. of Myodil or other opaque medium be 
injected through the occipito-atlantoid ligament into the cistema magna of the sub- 
arachnoid space, it falls rapidly to the site of obstruction, where it is arrested, wholly 
or partially, and can be seen on the radiographic screen or film, in relation to the verte- 
brzB. A safer procedure is to inject the Myodil by lumbar pimcture and then, making 
use of a tilting X-ray table, to tilt the patient so that the oil runs towards his 
head. Even when the lesion is as high as the cervical region, this manceuvre is satis- 
factory, though some discomfort may be caused to the patient by prolonged tilting. 
The oil ^viil run more rapidly \sithin the theca if it is heated to just above body tempera- 
ture by immersion of the phial in warm water for 15 to 20 minutes before injection. 


GENERAL MANAGEMENT OF PARAPLEGIA 

In all cases of severe paraplegia from spinal cord lesion in which sensory and 
sphincter functions are also impaired or lost, whatever the nature of the lesion, there 
are certain general principles of treatment The patient should be nursed on a 
fracture bed, with an air, water or foam rubber mattress. The back should be 
attended to 4-hourly, first washed with soap and water, then carefully dried, rubbed 
with, surgical spirit or Eau-de-Coiogne, and powdered. These measures harden the 
skin and make it less likely to break down under the constant pressure of the body* 
weight The patient’s position should be changed at intervals of not more than 3 
Ixours and he should be made to lie on his face mr at least 6 hours in 24 in order to 
prevent the development of sacral bed-sores. When there is incontinence of mine, 
as far as possible care should be taken to prevent the skin from becoming wet and 
sodden, and the toilet of the anus after defiecation should be carefiil and thorough. 
There are various remedies for the sacral or trochanteric bed-sore when it develops. 
Separation may be hastened by wet dressing of eusol, or sometimes by fomentations, 
though the latter should be used with caution. The ulcer is packed with eusol gauze, 
or with an ointment of zinc oxide and castor oil. "When it is clean and healing begins, 
it may sometimes be hastened by dressings of gauze soaked in red lotion. The heels 
should also be carefully watched for the appearance of the hremorrhagic blisters 
which herald the development of a sore. Rings for the heels may avert them, and 
air rings for the sacrum may also be needed. 

ReJiabUitation of the paraplegic . — Experience gained during the War of 1939-1945 
has gone far to improve the lot of paraplegics siSfering from irreparable but solitary 
lesions of the spinal cord, particularly young subjects with traumatic lesions. 

Bed-sores, even of large dimensions, can fae caused to heal by active treatment, 
as described by Guttman. Supra-pubic c)'stotomy and tidal drainage of the bladder 
may gnduaUy be replaced by the development of satisfactory automatic emptying, 
which pcraiits the use of a urinal. Contractures and deformities can be prevented, 
or where necessary corrected. Fh^'siotherapy and training directed to the healthy 
muscles may enable the patient to replace to a great extent the functions of the para- 
Ij’scd parts, as well as overcoming the graritatjonal effects in the circulation, ^vhicb 
arc a conspicuous feature of tlioracic cord lemons. 

^ Finally, occupational therapy, both prevocadona! and vocational, in spedalised 
spinal centres and mental readjustment can enable these padents to a remarkable 
degree to resume their places as aedve members of the community. 
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TUMOURS OF THE SPINAL CORD 

Svnonym —Intramedullary Tumours 

Etiology and Pathology —Tumours of the spinal cord while ’ S 

not rare, and are encountered at all ages Accordmg to Kemohan s suus 
ependymoma, a tumour ansmg from the cells of the ependynaa ot centra 
13 the commonest type, forming about half of the total number 
variety are demarcated from the nervous tissue of the cord, and althougn cen ; 
placed are capable of surgical removal They arise most frequently m 
thoraac region and m the filum terminale Various types of glioiwra w™ 
remamder of the total, the ghoblastoma being the most common, all 
of this group are of an mvasive character, devoid of any definite demarati ^ 
therefore incapable of being removed by operauon without gross ds^ge oemE 
to the cord In addition to the tumours arising from the tissues of the cord m „ 
blastomata and oligodendrogliomata may be found on the surface of the cord as M 
metastases from cerebral and especially cerebellar tumours Vanous t3rpe3 ot n* 
gioma are also found . . df 

Symptoms, — In the case of any patient presenting the signs of a local 
the spmal cord of gradual onset the possibdity of an mtramedullaiy tumour s 
be kept m mmd - tgg 

The symptoms often start umlaterally, with weakness and stiffness ot ow & 
and at a slighdy later stage a partial Brown Sequard syndrome is not unwi^^^ 
At all stages dissociated sensory disturbances are common on account of 
degrees of mvolvement of sensory tracts Root pains are unusual, but local 
wasting, corresponding to one or several consecutive segments, is frequently preseu 
Sphmctec disturbances occur at a relatively early stage ^ 

The cerebrospinal fluid contains a moderate excess of protein, and 
of globuhn Queckenstedt’s test docs not mdicatc any blockage m the spurn w 
until the tumour has reached such a size that it occupies most of the width oi 
theca. Unless the tumour is at an advanced stage, there may be no obstruction 
Dosage of Myodil, and even at a late stage the obstruction may be 
The expandmg mass withm the spinal theca may cause thinning of the pedicle ^ 
several consecutive vertebras, which may be apparent m the radiograph, 
consequence of the thinnmg the interpeduncular distance on each affected verte 
IS mereased 

Diagnosis — ^This has to be made from (1) other forms of spinal cord dise» 
which produce paraplegia of gradual onset, and (2) compression of the cord UO 
without. Of the former, disseminated sclerosis is usually the most difficult to exciu i 
and IS the disease to which the symptoms of spmal tumour are most often 
atmbuted The diagnosis of disscmmated sclerosis is rarely justified unless 
e%idencc of several lesions in the central nervous system and if after careful exanuD*^ 
tion of the whole nervous system all the signs and symptoms can be attributed to 
single spmal lesion, the probability of tumour is greatly mereased Secondly, ^ 
tumour, the exacerbations and remissions of dissemmated sclerosis do not occa 
Finally, m a case of tumour the cerebrospinal fluid may show a considerable 
of prolem , a moderate increase, however ( 06 per cent, or less), does not help 
differentiation It should also be borne m nund that the spmal fluid m an active 
of disseminated sclerosis occasionally gives a " paretic ’ type of curve with Lan®^ 
colloidal gold test, which does not occur m the case of tumour Cases of 
disscmmated sclerosis bcgmnmg after the age of 45, especially m males, 
regarded with the greatest suspiaoa. The diagnosis may be particularly ^ Lq 
cases of haimangioma of the cord, because m many of these there is evidence of t" 
spmal lesions 
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Localised spinal syphilis may also closely simulate intramedullary tumour, but 
such cases are quickly recognised if the Wassermann reaction is performed on the 
cerebrospinal fluid and blood as a routine measure. 

The diagnosis between intramedullary tumour and compression of the cord from 
without {e.g. by a m enin geal tumour, or a neurofibroma) cannot usually be made tvith 
confidence on clinical grounds. Search should first be made for evidence of those 
conditions which are known to cause compression. Queckenstedt’s test may, of cours^ 
indicate obstruction in the theca, but in many cases at the stage at which diagnosis 
is called for it gives an indefinite result, and radiographic investigation with Myodil is 
then required. If this reveals no obstruction, or if the picture obtained indicates a 
fusiform expansion of the cord with a little of the oil passing down at the sides of it, 
the diagnosis of intramedullary tumour may be accepted. In many cases the final 
diagnosis is made only by exploratory operation. 

Treatment. — Many ependymomas have been successfully removed by skilled 
neuro-surgeons, the cord having been incised between the posterior columns. If 
exploratory operation reveals a glioma or evidence of a hxmangioma, surgery can 
do no more to benefit the patient, and the treatment thereafter is that of paraplegia 
in general. Radiotherapy is inefl'ective. 


COMPRESSION OF THE SPINAL CORD 

In compression, the lumen of the spinal^ canal is reduced in a small part of its 
len^ and the spinal cord is injured at this point, either directly by pressure or 
indirectly by interference with Its blood supply. Nearly all the extramedullary lesions 
of the cord come under this beading. Except in cases of collapse of a vertebral 
body such as may occur in malignant msease, compression is in general a slow process, 
although in a number of cases the symptoms come on rather abruptly. A sudden 
process, such as fracture-dlslocadon of the spine, causes laceradon rather than com* 
pression of the cord. 

Clinically, compression is characterised by a combinadon of two sets of phen- 
omena, namely, local or root symptoms in the regions supplied by the roots arising 
from the cord at the level of the lesion ; and remote or cord symptoms due to xnter- 
rupdon of the conducting paths in the white matter. Obstruedon of the spinal theca 
may be inferred if Que<±en5tedt’s test (see p. 1378) is positive. In addidon, com- 
plete or partial obstruction is associated with an increase of protein in the fluid below 
the obstruction, and Froin’s syndrome (sec p. 1379) may be present. In most cases 
^e fluid shows a slight degree of xanthochromia. Radiographic examination after 
mjectioa of Myodil into the theca (see p. 1533) confirms or reveals the site of the 
obstruction, and the outline of the filling defect may ^ve a valuable clue to its nature. 

Compression of the spinal cord may be the result of (1) conditions arising within 
the theca, the most important of these being meningeal tumours, neurofibromata 
and arachnoiditis ; and (2) lesions compressing the theca and subsequently the cord. 
Of the latter, the most important are vertebral diseases, especially tuberculous disease 
of the spine and secondary cardnoma ; also common is a protruding inter%’ertebral 
disc ; and rarer causes arc extra-thecal abscess, Hodgkin’s disease, Taget*s and other 
forms of bone disease. 

I. INTRATHECAL COMPRESSION 
MENINGEAL TUMOURS 

Though fibroma and sarcoma are occadonally found, for practical purposes the 
*' meningioma ”, or endothelioma of the duia, is the ordy common tumour arising 
from the spinal meninges. 
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etiology and Pathology.— The meningioma is a firm, oval, J 
smooth or Mdular oudine When impregnated be diOTtnible 


u»ui.....o...a applied to It and it may become so calcified as to 
on a radiograph of the vertebral column The mcidence of than men. 

betiveen 30 and 60 years of age, and they affect tvomen much more often 
Their common site is m the thoracic region and they usually he post 


^ Symptoms — ^Pain of root distnbution and of variable seventy is usuaUy ^ 
symptom It is aggravated, typically, by coughing, °” 5 t“!l"Lenuptof 

followed after some time by spastic paralysis of slow onset and steady unin t' 


the course ol these symptoms nemg aimosi pamoguuiuunn, “nerval TW 

slow course accompany the motor signs, or follow them after a bnet i , ^53 m 
sense of position may be the first to be disturbed, and give rise to u .---bro- 


sense of position may be the first to be disturoea, ana give au cercbro- 

walking and standing By the time the patient comes under observation iQ^idio 
spinal fluid shows considerable increase in its protein content and r-pmon 

fraction, and Queckenstedt’s test is positive If the tumour is m the ccrvi 
as IS unusual all the foregomg changes are less intense . • 

Radiographic examination may reveal an outlme of the tumour at the _gjjcles 
mined clinically, or, more often, it shows some change m the shape of the P. , 
of the vertebrsd arches, or an mcrease of the interpeduncular 
introduced mto the theca is held up and its border in contact with the 0 
displays the outlines of the surface of the tumour * 

Diagnosis — With such manifestations the diagnosis of meningioma is ^ 


able, but the diagnosis from other forms of mtrathecal obstruction is not ^ j 

the tumour is seen at operauon The diagnosis from extra thecal compt” ^^ 
usually easier With spinal canes root pains are rarely so severe signs of bone ^ 


arc rarely absent, and the paralysis is usuaUy bilateral from the 
severe by the time sensory loss develops The distinction from be 

IS generally made or confirmed by radiographic examination but may for a 
impossible when bone symptoms and radiographic signs are absent otoine 

Course and Prognosis — The growth is often extremely slow Root 
may precede paralysis by months or even years, and the weakness *^--5 of 
gradually for severe years before walking becomes impossible In the 
operation it progresses eventually to complete motor, sensory and to 

possibly with paraplegia m flexion Most patients with simple orog 

operation during the second year after the onset of the first symptom The p 


nosis for recovery of power after removal of the tumour depends in pa 


expected 


duration of the weakness in the lower limbs Complete recovery may be c-r 
if It has not lasted more than a vear, and if sphincter control has not been lost- 
covtry from severe paralysis takes from 5 to 9 months When the paraly^i^ 
longer duration, recovery, though gratifying, u rarely complete Nevertheless, 
return of power has been seen after 3 years of severe paralysis. - , jjje 

Treatment.— 1 his is obviously surgical The mortality after operauon 
removal of simnlc tumours is low m skilled hands During the recovery 8Ug« *0 , 
ing removal of the tumour, the treatment after the operaUon wound lias bcai 
that of spasuc paraplegia m general (p 1533) 


NEUROPIQROMATA 


iEuology and Pathology — Ncurofibromau wiUim tlic spmal theca 
#cxcs and occur moiUy m earlv middle life 1 hey arise on the spinal nerve » j 
and may he solitary or rnuluplc In cases of ncurofibronuiosis Uic jVjcy 

small neurutibtomata on many of the lower spinal roots u the rule, although 
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may not give rise to severe symptoms. A neurofibroma may be situated partly 
\rithin and partly outside the vertebral canal, the constriction at the intervertebnil 
foramen giving tire tumour a dumb-bell shape. Histologically the intrathecal neuro- 
fibroma has a structure similar to that of the aorustic neuroma (see p. 1382). 

Symptoms. — A neurofibroma compressing the spinal cord is apt to give rise to 
unilateral sjTnptoms, and to the Bro\vn-S^quard s>Tidrorac. Root pains may be 
severe, and in some cases there are spasms of intense pain on the opposite side of the 
body below the level of the tumour resulting from irritation of die spino-thalamic 
tract by the growA. 

Diagnosu. — The unilateral nature of the spinal signs may suggest the nature of 
the tumour. Also, neurofibromata cause a great increase of protein in the cerebro- 
spinal fluid ; findings above 1 per cent, are common in the lumbar fluid, and even 
in the fluid above the tumour the protein content is raised. The fluid withdrawn at 
lumbar puncture may be yellow. Queckenstedt’s test and examination with Myodil 
disclose complete or partial obstruction of the theca. Radiographic examination of the 
spine shows in many cases enlaigement of the intervertebral foramen through which 
the affected nerve root emerges, and the hlyodil picture may show the lateral situation 
of the obstructing mass. 

Prognosis and Treatment. — For the solitary neurofibroma these are similar 
to those of a spinal meningioma. When multiple neurofibromata are present the 
prognosis Is less favourable, although the removal of a single tumour may completely 
relieve the spinal compression. 


ARACHNOIDITIS 

Synonym. — Meningitis Serosa Circun^cripta. 

Etiology. — ^As a result of a low-grade inflammation of the arachnoid membrane, 
adhesions occur irithln it and give rise to cystic formations containing cerebrospinal 
flmd, or the membrane, thickened and fibrous, may become bound down on to the 
spind cord. Such arachnoiditis follow's injury (perhaps as a reaction to hemorrhage), 
or is a consequence of generalised infectious diseases, or it may follow meningitis. 

Symptoms.— In the course of a year or sevend years, the cyst or contracting 
membrane may cause slowly increasing pressure on the cord. Root pains are seldom 
pronounced, but muscular •\vasting may occur, corresponding to the site of the maximal 
local incidence of the arachnoiditis. The tract signs are usually limited to gradually 
increasing spasticity of the lower limbs, but sensory chaises, with a definite level, 
may develop. Pressure measurements at the time of lumbar puncture may reveal 
complete or partial obstruction of the theca, and the Myodil picture may show an 
appearance of guttering, the opaque fluid being broken into droplets among the 
arachnoid adhesions. 

. Prognosis and Treatment. — In the case of a cyst its removal by operation may 
bring about great improvement in the patient’s rlmiral condition. The sites of ad- 
hesion may be diflicult to see, and if the cyst be opened inadvertently during operation, 
the only evidence of its former presence b flattening of the cord and of the nerv'e-roots 
at tlie level of the expected lesion. Sometimes the position of the cyst can be inferred 
from the absence of normal pulsation below that level. \Vhen the membranes are 
punctured in thb position, fluid escapes under pressure and the pulsations reappear. 
Later, symptoms may recur, or, in spite of operation they may progress as a result 
of the adhesive process. 

2. EXTRATHECAL COMPRESSION 

_With extrathccal compression, the pressure on the spinal cord is apt to be more 
uniform, and tlie maixifestatioDs have in consequence a greater tendency to be equal 
49 


I 
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on the ttvo sides, espeaally m the lower limbs 

rule of thumb and there are many exceptions to it. As “"8 ^ntly mtl 

relatively slight, motor tracts are more affected than Verdimto 

the more slowly progressive conditions, weakness and spasticity 
may precede sensory disturbances by a long period 

TUBERCULOUS DISEASE OF THE SPINE 

Synonyms — Spinal Canes, Pott’s Disease Tf nccurs most 

This disease is the most frequent cause of slow compression ‘ 

often m children, but is common m adults, and may uy obvious 

injury to the cord develop m about 1 case m 20, and usually pre y ^ 

deformity of the spme, but m many cases they appear before ^ bad a 

suspected Rarely paralysis comes on for the first time in an adult 
curvature smee childhood . . , . v ^ more co® 

The cord may be damaged by direct pressure of displaced t jbnost 

monly by an abscess beneath the penosteum of the diseased verteo 
all cases the injury is indirect, and results from mdema of the cord, arising 
ference with its blood supply by tuberculous granulation tissue, W"®" * externa)- 
outer surface of the dura mater and fills the epidural space (pachymemngi ^ ^ 
The functions of the cord may be temporanly deranged for long pen 
adema, without permanent damage to the nervous tissues, "Cnce, wnc 
IS cured, the cedema subsides and the cord recovers In cases oi gr ..pjoagefl 
necrosis of the nervous structures follows thrombosis of the vessels o p 
pressure causes atrophy of nerve roots, and complete recovery is unpossi ,jj y 
Diagnosis — When spastic paraplegia develops in a patient who » 
suffer from tuberculosis of the spine, the cause is obvious, but when of 

the appearance of signs of bone distase, the diagnosis is difficult. IR j-niess 
compression the spme should be examined repeatedly for deformity i.gg jai 
limitauon of movement. If tenderness is found constantly in the wme P jjjjs, 
the nervous symptoms are compatible with disease of the underlying ® 
disease of the bones is almost certain In young persons disease of the spine 
canes, and m adults also canes is not uncommon, but tumours of ^®j®P the 
aneurysm should be excluded. Severe root pains are rare m spinal canes o gjjfc 
rule in vertebral new growth A radiograph will usually demonstrate the p 
and nature of the bone disease . 5 

Course and Prognosis —The course of the bone disease does not al" ^ 
parallel with the paralysis, and either may alter m seventy mdependenUj, 
the cancs undergoes cure paralysis usually dimmishcs Considering th^ 
of the paralysis, the prognosis is fa\ourabIe and astonishing recovenes occu 
outlook IS best m young people with disease in the dorsal region Many * . ^ 
completely, but more often, espeaally in adults, recovery, though 
imperfect So long as the lower limbs remain spastic m the extended position jj 
with exaggerated tendon reflexes the prognosis for complete recovery of 
good , but if the limbs become flexed, if they become flacad, if the knee an „ 
jerks arc lost, if sensory loss is severe, or il there u wasting m the bmbs lO 
damage to lower motor neurones, the outkiok is bad Some patients b'C *o 
with severe paraljsis, but life is constantly endangered by sepsis from be , 
ascending infccuons of the unnary tract, chest com^cauons and tuberculous 
in oUicr paru . j^ope 

Treatment. — ^This is to be directed towards curing the bone disease m w Jjj 
that cure of the paralj-sis will follow, and it usually docs so Complete 
back and fixauon of the spme for many months is the rouunc treatment and 
commonly takes about 2 years. Streptomycin and isooiazid should be admi^“ 
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as in Other forms of tuberculosis. The general condition of tlie patient is to be 
improved by fresh air, a liberal diet, cod-li\'er oil and iron, and great care is to be 
taken to prevent bed-sores, cystitis and deformities of the limbs. Laminectomy is 
in general contraindicated, and operative intervention of any kind should only be 
undertaken by a surgeon "who has special experience of this disease. After the bony 
disease has healed, fixation of the spine by Allbee's operation or a modification thereof 
is called for in a few cases. 


TUMOURS OF THE VERTEBRAL COLUMN 
Vertebral tumours are about tnace as common as all the other forms of extra- 
medullary tumours together, and almost all of them are malignant. Carcinoma is 
always secondary, and is a frequent and distressing complication of cancer elsewhere. 
A very small primary carcinoma, e.g. of the breast, lung, thyroid or prostate, may 
produce extensive disease of the vertebne. Evidence of compression may appear 
before the existence of the primary growth is suspected, but, on the other hand, 
such may occur several years after complete removal of the primary growth and 
may even be the first evidence of a recurrence. Sarcoma, though the commonest 
form of primary grotvth, is relatively rare and it begins in the bone or periosteum of 
the bodies or laminae. Primary sarcomata are sometimes multiple. Secondary sarcoma 
arises by metastasis from sarcoma elsewhere, or by direct extension from a groivth 
in neighbouring soft parts, e.g. of tumours in the mediastinal and retroperitoneal 
spaces. 

The growtli of vertebral tumours is usually rapid, and extensive portions of the 
spinal column may be completely destroyed. The cord Is compressed by the growth 
itself, by displaced bone, or by a process of the growth which invades the spind canal 
through an inten.'ertebral foramen. As a rule, the dura mater sets bounds to its' 
inward extension. Benign tumours of the spine are rare. They usually grow fortvards, 
but occasionally an osteoma, or an exostosis, produces signs of compression. 

Symptoms. — In most cases these are typical of spinal compression. Root pains 
arc usu^y severe and may be agonising, but occasionally they are absent. Not 
infrequently the onset of paraplegia is rapid, paralysis developing in the course of 
2+ or 48 hours. No deformity of the spine is ordinarily apparent, but local tenderness 
is usual, and radiographic examination reveals bony disease at a level corresponding 
to it. Lumbar puncture reveals the signs of thecal obstruction. 

Diagnosis. — \Vhen root pains occur in a patient with malignant disease, or from 
whom a malignant growth has been removed, the diagnosis of secondary growth in 
tlie vertebral column is most probable, even though radiographic examination fails at 
first to reveal any deposits in the vertebral bones. When pains are the first symptom, 
mistakes are easily made because their root origin is not recognised. Diminished 
sensibility in the painful area indicates the nature of the pain, and this directs attention 
to the spine, where tenderness or deformity is discovered. As most vertebral tumours 
arc secondary, the next step is to examine the parts where carcinoma is common, 
remembering that a small primary growth, e.g, in the breast, lung, thyroid or prostate, 
may^ give rise to widespread roetastases in the bones. In the absence of a liistory 
or signs of new-growth in other parts, the diagnosis is founded on the combination 
of local tenderness or deformity and rigidi^ of the spine with root or cord symptoms. 
The severity of the root pains, and their great aggravation by movement, are char- 
acteristic. 

Course and Prognosis. — ^Vhen sarcoma or carcinoma spreads to the vertebras 
from surrounding parts, the duration of the disease is measured in weeks or months, 
and deatli is due to the primary oindition. In primary sarcoma, and in some cases 
of carcinoma of the vertebne, life may be prolonged for a year or two, and death 
is due rather to complications of the cord disease — bed-sores, cj’sdtis, etc. 
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Treatment— In many of malignant fern 

of compression arc relieved by extension of the spine, th P ^ llaster 'paiil 

bed with an underlying fraeture board It the paraplegia ‘“P”', cases 

jacket can be apphed and the patient may begin to get up again of a 

iadiotherapy iSy then be considered When -oot pains fad to 4edi^'^2„ re 
secondary deposit in the spine in a case in which *e pnm^ g ^ 

moved and there is no evidence of secondary growths elsewhere in . life 

therapy should be employed . paraplegia is prevented *e P™^ ^ kmmectomy o 
IS prolonged In slowly growmg primary growths of the 5 o„ mots or 

indicated in order to relieve pressure, or to prevent pain ’^5' „ ,s merely 
dividing the antero lateral columns of the spinal cord The p- 
palliative but is often followed by considerable temporary recovery 

PROTRUDING INTERVERTEBRAL DISK (CERVICAL AND 
The protrusion of an intervertebral disk m the cervical or doisal f occurs 

less common than m the lower lumbar region The mechanism . nortion of 
IS the same at all levels, as a result of trauma the cartilaginous ^fuded. 

the disk IS ruptured, and the semi solid nucleus pulposus is then grau cau^ 

In most cases the mass is protruded backwards mto the vertebral pf the 

compression of the theca In the cervical region the degree of compres 
cord which ensues is seldom severe trraduaUy 

The cUmed history of the case is that of spastic paraplegia IqJ after 

some months after an accident. Progress of the paraplegia is iwually si » ^j^yiar 
a time one arm or both arms may become spasuc and may show a ux 
wasung At this stage the condition m most instances becomes swDona^ 
impairment is seldom demonstrable, but there is usually a zone of hype^g 
spending to the segment just above the level of the lesion Miid root p . 
the shoulders are likely to be attributed to rheumatism In some ^^tis 

root pains are the pnncipal manifestauon and may be ascribed to ^ jl^ay* 

Unless there is a close association with a definite acadent the 
a matter of great difficulty and orJy occasionally can it be made with ^ 
The spinal theca m the cervical region is wide and the degree of obstruct! . j— 
sufficient to give a positive result with Qucckcnstedt s test After °^gd oo 

the hold up is at best partial but m favourable cases a filling defect is re\ . ^ 

the radiograph While the symptoms arc progressing the differcntiauon 
intramedullary tumour of the cervical enlargement maybe impossible, but tnc ^ 
of an accident, and the persistent absence of objective sensory loss, shoul 
strong suspicion of a disk lesion, and the eventual arrest of the progress jUy 
the presence of a tumour From disseminated sclerosis the diagnosis may gjggle 

difficult but if It be recognised that all the manifestations arc attributable to 
spinal lesion it is unjusU^ble to postulate disseminated lesions and moreox 
of the patients concerned arc above the age at which disscmmatcd sclerosis 
® begin by 

Some of the cases ha\c been relieved by surgical treatment, and it » 
operauon that the diagnosis can be established with certainty Fading 
the sufferers remain permanently disabled but a moderate degree of to 

improxcmcnt is not unknown Collars of different types are often 
immobilise the neck and take some of the weight of the head off the cervical pg 
but it 13 doubtful whether the effects obtamed compensate for the inconvcrue 
discomfort 

INJURIES OF THE SPINAL CORD 
Etiology — ^The spinal cord u a delicate structure Injuries of it occur 
first pl-cc m assoaauon with fractures and dislocauons of the spinal column* 
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cord is usxially lacerated, and its fibres are tom and its circulation interfered with so 
that compression, if present at all, plays little part in causing the persisting symptoms 
and its relief brings about no amelioration. Dislocation of the axis, however, provides 
possible exceptions to this rule. Transverse lesions of the cord may also result from 
gunshot wounds. Secondly, disruption of fibres, and laceration of other elements 
and minute iiEmorthages occur within a localised extent of the cervical cord as a 
result of acute flexion of the neck. The damage is probably the result of the sudden 
traction exerted on the cord, as flexion of the neck causes the cord to be pulled up- 
wards. When the muscles of the neck are relaxed, a very moderate degree of violence 
may cause the head to fall forward, produdng sudden flexion of the neck and damage 
to the cord. With greater violence there may be accompanying dislocation or fracture 
of the cervied^ vertebixe, but in the typical case the spinal cord is not compressed. 
Sudden extension of the neck, as in diving accidents, also may cause severe injury 
of the cord, with or without vertebral dislocadon or fracture. 

Fracture-dislocation of the vertebral column is most common in the region of 
the fifth and sixth «rvical vertebne and in the lower dorsal region. Crush fractures 
of vertebral bodies due to force transmitted longitudinally, as when a patient falls 
from a height and lands on his feet, usually affect the first lumbar or one of the adjacent 
vertebrm, and the corresponding lumbar spinal roots or the roots of the cauda equina 
may be damaged. The roots, being peripheral nerves, are generally believed to have 
greater power of recovery than the structures within the cord itself. 

Fractures of the vertebral arches, pedicles or spines may be caused, particularly 
by gunshot woun^, and in association with, them the spinal cord may be injured in 
greater or less degree. 

Symptoms. — A sudden transverse le^on of the spinal cord gives rise at Erst to 
a condiuon of “ spinal shock ”, in which most of the automatic functions of that part 
of the cord below the level of the lesion are temporarily abolished. If this occurs 
at a high level, death is usually immediate, but if not, flaccid paral^-sis of all four 
limb s results. If the lesion is in the dorsal region the imm ediate result is a state of 
acute flaedd paraplegia, with retentioa of urine due to fiaedd paralysis of the bladder 
wall (detrusor urirus) ; in severe cases, all the tendon reflexes and the plantar and 
abdominal reflexes are at first absent, and there is complete loss of sensory appreda- 
tion below the levd of the lesion. In some cases the degree of spinal shock is less 
and the abolition of spinal functioa is partial. 

With the traction mjuries of the cervical cord there is seldom the same degree of 
spinal shock, but temporary paralysis may be considerable ; sensory loss is usually 
partial, and some or all of the reflexes are preserved. Retention of urine is in most 
mstances a matter of a f<nv hours. Paralysis of the hands, nith relative sparing of the 
upper arms, is not infrequent in these cases. As the fiJFth cer%-ical segment is often 
involved in the lesion, the supinator jerk, which depends on this segment, is often 
abolished, but the flexion reflexes remain, and tapping of the supinator tendon pro- 
duces reflex flexion of the fingers. This is called ” inversion of the supinator reflex 
The fibres of the cervical sympathetic (as they descend in the cord to emerge with 
the first dorsal root) are often involved in the lesion, and in consequence there may 
be contraction of the pupil and a slight degree of ptosis of the upper eyelid on one 
or both rides. At a later stage, when the lower limbs have largely recovered, wasting 
becomes apparent in the hands and forearms, and the case presents a superficial 
resemblance to one of amyotrophic lateral sderosis, but the history of accident, the 
presence of sensory ^turbances and such features as the absence of the supinator 
jerks and signs of disturbance of the sympathetic ncr\-ous system should help to 
make the distinction (sec p. 1556). 

Course and Prognosis. — In incomplete and mild cases, as spinal shock passes 
off, the reflexes begin to return. Retention of urine perrists for a variable time, and 
if not prcN’cnted by catheterisation, overflow incontinence ensues. The Babinski reflex 
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appears, and is coupled after a tune with withdrawal reflexes of *= 

Later, the tendon reHexes return and a variable degree of sewory one 

may take place In severe cases this does not happen and the rondmon ^ 

of complete physiological interruption of the cord at the site of the lesio ^ 

interval the lower limbs may become the seat of frequent fl^or spasms, 
paraplegia in flexion may follow Any stimulus apphed below the lev®*. ° .hdominal 
may then gite nse to violent flexion spasms m the legs, contraction ot tn 
wall and extrusion of unne from the bladder — the “ mass reflex j 

Riddoch In the great majority of those cases m which the cord is compiet y „ 
the paral)sed muscles remain entirely inert and the only evidence ot re 
is the development of automatic function of the bladder , . lesions. 

In severe cases, the outlook is always extremely grave With high cern 
^eath, xf not immediate, may occur withm a few hours from 
With lesions at lower levels death is liable to take place within a few weexs 
from bed sores or infection of the unnary tract. The cases of less „ jje 

of the cervical spme usually make good recovenes Wastmg and weaxn 
left in the hands, and sensory disturbances, particularly of a subjective na » 
persist and affect one side of the body or both sides . -^tflesu. 

Treatment. — Cervical dislocation should be reduced under genci^ oreicnt 
and subsequently a plaster collar should be applied to the neck ^ 
undue mobiUty until the damaged ligaments have healed In cases of j“l . glecp 
a collar should also be apphed, because further displacement may occur aunng 
or under other conditions of muscular relaxation 

In cases of fracture of the spinal column with mjury of the 
IS usually contraindicated Fracture of the vertebral arches, on me otne 
may call for operauon and the removal of bony fragments from the 
Pressure on spinal roots is usually relieved by the Watson Jones method oi 
spmal fractures raolegd 

The further treatment of mjunes of the spmal cord is that of acute pa 
(see p 1533), and m no condition is the most careful nursmg ^ „ 

raedi^ supervision more urgently called for In general the retention oi 
best treated by immedutc supra pubic cystotomy, but if the uursing con ^ 
are ideal and there is good prospect of recovery, tidal drainage 
mdwellmg catheter may be preferable The boweb are best controlled by *'=b 


ACUTE TRANSVERSE MYELITIS 

Etiology — ^The condition is rare dunng childhood, and mostly occurs 
tlie first half of adult hfe The sexes are aSeted equally In most cases tbe ^ 
cannot be determmed While a number arc syphihuc, syphilis has long cease 
be the most frequent cause , ^ 

Pathology.— The cord appears healthy except in a short portion of iw 
comprising one or two segmenu The lesion is most frequently situated in the i 
half of the dorsal region, and at its site the cord shows mtensc signs of 
may be wholly or partly diffluent. In some rmcroscopic secUons of the Je 

ments no normal spmal tissue may be found, and m others, though c. 

spared in an irregubr fashion, nearly every portion exhibits some pathological ci^ 
1 he adjoining segments arc affected in lesser degree, and ebewhere the cord is 
Unless all the elemenu are nccrouc there is evidence of mflammatory bUs. 

diseased portions There is no cvideoce of pnmaiy artenal or venous throi»^j^ 
but inlcn'c congesuon of \csscb and nunute pomts of haunoirbage ma) 

In the sjpluhtic cases there is intense cellular mfilirauon withm me affected 
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of the cord and in the meninges around it, and some small vessels may be thrombosed, 
but the lesion does not appear to be primarily thrombotic (see p. 1^9). 

Symptoms. — In the non-sjT)hilitic cases, there may oe malaise and a slightly 
raised temperature and sometimes pain of “ root” type at the level of the lesion 
for a few days before the onset of paralysis. These symptoms are followed by weak- 
ness of one or both legs, and paralysis may be aimplete from the waist down within 
24 or 48 hours ; in oilier cases, it is complete in an hour or two ; in others, though 
remaining incomplete, it may reach its full intensity in that time; while in still 
other cases, the onset is "apoplectic”, i.e. the patient feeling some weakness, sits 
down, and within a few minutes is completely paraplegic. 

In the syphilitic cases, pain in the back frequently precedes the onset by several 
hours or a day or two. 

■ If the patient is seen soon after the onset he usually shows complete motor and 
sensory paralysis from the waist down, with flaccldity of the muscles and loss of 
reflexes ; retention of urine is present and may have gone on to overflow incontinence. 
If some power of voluntary movement or some sensation is preserved, some of the 
reflexes usually persist too. There may be from the first a zone of hyperesthesia at 
the upper limit of the paralysis, and later a “ girdle sensation ” may develop at this 
site. '\Vhile the limbs are flaccid and sensation is absent, bed-sores may develop 
with great rapidity, and in the paralysed bladder intense cystitis may occur. The 
patient may die in the acute stage as the result of these complications. More often 
sensation and reflexes return after a few weeks, and in course of time spasticity 
develops in the limbs, wth a variable amount of voluntary power. There may be a 
partial Brown-Siquard syndrome. Remarkable recovery may occur in the course 
of many months, but even then considerable disability usually persists. In other 
cases there is no return of power, and the bedridden patient succumbs in a few montlis 
to intercurrent disease. 

Diagnosis. — ^The Wassermann reaction, both in the blood and in the spinal 
fluid, should always be done, with the knowledge that the latter may mve a negative 
result in syphilitic cases, even when cellular increase is present. Quewenstedt^ test 
should also be done at the time of lumbar puncture, in order to exclude conditions 
of thecal block. Poliomyelitis is excluded by the presence of severe sensory loss. It 
may not be possible to make the diflerential diagnosis from hemorrhage into the sub- 
stance of the cord, but the latter is usually associated with more pain and, after tlie 
first acute stage is over, with a syringomyelic type of sensory loss. Angioma of the 
ca’id wiwjily g\N«a. rise Vo less •acwve psislysvs coring on wViii less consritoriontxl 
disturbance. 

Treatment. — ^The treatment consists of good nursing, witli the most careful 
attention to the bladder. After the constitutional disturbance of tlae early days has 
passed, massage and passive movements should be given to the paralysed limbs. 

In the syphilitic cases a full anti-syphilitic regime should be started as soon as 
possible (see pp. 223, 1458). 


LOCAL VASCULAR LESIONS OF THE SPINAL CORD 

Hsmoirhage into the spinal cord is uncommon apart from pre-existing vascular 
abnormalities. When it occurs it produces signs of an acute segmental lesion, followed, 
as a rule, by those of more general hasmatomyelia (see p. 1549). 

Local arterial thrombosis is usually due to syphilitic arteritis. 

In old people who are the subjects of severe atheroma, transient partial paraplegia 
occasionally occurs, most of the symptoms passing off within 24 hours or less. The 
mechanism of its causation is not fully understood. 

There is some reason to think that venous thrombosis in the cord may give rise 
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to local lesions involving a greater or leM degree “f 

paraplegia following local extrathccal infective conditions has been at 

**^^01131 abnormalities resulting from congemtal malformation 
are not very uncommon in the spind cord The most usual type is a r .pjjgjg 

angioma, situated partly ^\lthm the cord and partly on its ® affecting the 

lesions arc almost always in lower hidf of the cord Pam of root ^ Ttm^b* 

lower limbs and recumng m acute episodes is a salient -ndsohinctcr 

followed, or even preceded, by wasting and weakness of one or both leg^ fin^ijnga are 
disturbance is usually present durmg the acute episodes Ihe renex 
often anomalous , ~„tinn 

The diagnosis is seldom made until the angioma is exposed at opera 
The supet£aal vessels should on no account be mterfered wim, posterior 
mtervention must be limited to such symptomatic measures as divioing 
nerve root for the rehef of pam 


SPINA BIFIDA 


The most common developmental abnormality of the spinal cord r 
failure of the neural tube to close perfectly and to separate completeij^ 
surface ectoderrru In consequence of the failure of separation, the tocsooetw^ ^ 
in which the vertebral arches develop cannot dose over the posterior wn 
developing cord at the affected site, and spina bifida ensues Spina om 
usually associated with some abnormality in the cord itself, ^d its sign*" 
as a clinical finding is that it is a pomter to a local fault of developm 

Spma bifida is not uncommon, and m 90 per cent of cases affects the 
sacral region and m about 5 per cent, the lower cervical remon. There may 
not be some abnormality of ^e skin over the affected vertebral arches, of 

be a frank memngocele Hydrocephalus may be associated Severe aegrw^ 
malformation of the spinal cord arc mcompatible with life , ^ ffo® 

Symptoms — ^\Veakness of the lower limbs may be present from 
an early age, and may increase or it may be first complamed of about puberty, 
the vertebrd column elongates and the spinal cord, which m these cases ^ 
adherent at its lower end, becomes pulled upon The ankl e jerks and po^* 
the knee jerks may be absent, and the muscles of the legs poorly develops 
feet hollow Congenital talipes may be present. Control over the 
bladder and anus is often imperfect, the former being the more frequently 
spicuously affected Trophic changes may occur on the feet, and there may j 
of anaslhcsia on the feet and on me buttocks Sometimes the sensory loss 
dissocutcd tjpc t, Idhoo^ 

Diagnosis — If the sj’mptoms have been present in some degree smee chu 
the diagnosis is usually easy and is confirmed by radiographic examination ^ 

sj-mploms appear at puberty or later, and there is no external abnonnaI»tJ» ^ 

bifida may not be thought of, but if tumour is suspected radiographic 
hkcl) to be undertaken and a bony abnor mali ty « revealed which is in keeping 
the clmical findings • ^ 

Prognosis.~In tlie less severe cases the symptoms become stauonan. ^ojjJ 
consistent with a normal duration of bfe In the more severe cases wluch I*'® 
infancy, the paucnls become bedndden and succumb at a rclauvely early ^3 

Treatment. — In most cases, because of the malformauon of tlic cord, ° 
provement can be expected from operation. Treatment should otherwise be sjifP 
auc, and enuresis should be trcal^ with full doses of belladonna. 
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OTHER DISEASES OF THE SPINAL CORD 

SYRINGOMYELIA 

Synonym. — Status Dysraphicus. 

- Definition. — chronic disease characterised by tlie formation in the spinal cord 
and brain-stem of long cavities wth surrounding gliosis. To tire disease in the brain- 
stem the term syringobulbia is often applied. 

/Etiology.' — In most cases the disease begins to cause symptoms during the 
period of growth, and it is rare for their appearance to be delayed beyond the age 
of 30. Both sexes may be affected and males are more prone to suffer tiran females. 
There is considerable indirect evidence that the disease depends upon a congenital 
abnormality, and other somatic abnormalities may be present in the same patient. 
Cavitation in the spinal cord may also occur in association with intramedullary 
tumours, with spinal vascular disease, with pachymeningitis cervicalis and with 
hsmangiomata of the spinal cord. 

Pathology. — At necropsy the cord is enlarged, and cross section reveals a cavity 
filled witii clear or yellowish fluid. It extends up and dowm for many segments, and 
the lower cervical and upper tlioradc segments are the most frequently and the most 
severely affected. The cavitation is most marked in the posterior half of the cord and 
appears to arise at the base of one of the posterior horns, or in the middle line behind 
the central canal. The cavity does not represent a dilated central canal, for this can 
often be found separate from it, though me two usually communicate. More than 
one cavity may be present. It is surrounded by glial tissue which is relatively acellular 
and often peculiarly translucent. The blood vessels frequently show degenerative 
changes, and the fluid within the cavi^ may give evidence of old or recent htemor- 
riiagc. The cavity is so placed that it interrupts the crossing neurones which convey 
pain and temperature sensations. As it enlarges, the anterior horns of grey matter 
become involved in its surrounding gliosis and the cells degenerate. Ascending and 
descending tracts are affected either by pressure as a result of distension of the cavity 
with fluid, or by the glial process. The pKisterior colunms always survive longest. 

In the medulla the disease affects particularly the floor of the fourth ventricle in 
tiie region of the hypoglossal nucleus and tends to extend as a slit antero-lateraUy 
to a position just anterior to tlie descending nucleus of the trigeminal nerve. In its 
course it may destroy the motor nucleus of the vagus and glosso-pharyngeal nerves 
or emerging fibres of these nerves. The slit interrupts (1) the internal arcuate fibres 
passing from tiie cuneatc and gracile nuclei to the mesial fillet, and (2) the fibres 
from the descending nucleus of the vestibular nerve to the posterior longitudinal 
bundle. The development of this lesion Uius (1) renders complete sensory loss which 
was previously of tlie typical dissodated type, and (2) causes or increases nystagmus. 
If Uic slit riches far enough it also interrupts some or all of the fibres passing from 
the df^cending trigeminal nudeus to the fillet of the opposite side, and so (3) causes 
dissodated sensory loss on the face on the side of die lesion. The disease may extend 
up into the pons and, in rare instances, higher. 

Syrnptoms . — Disturbances of saistbility . — By far the most constant and cliar- 
actcnstic feature of syringomyelia is a sensory loss of a peculiar kind which was 
named by Charcot “ the dissodated sensory loss ”. This is a loss of sensibility to 
painful impressions and to thermal stimuli, while sensibility to touch, to vibration, 
to ptwition, to passive movement and to the appreciation of location upon die skin, 
remain relatively or entirely intact. In other words, those forms of sensibility whidi 
travel by a path crossing in the commissures of the spinal cord arc lost, because the 
lesion of syringomyelia dcj,tro}’s cspedally the region of the commissures, while tiicsc 
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forms of sensibility which travel by paths which are uncrossed in the spinal cord M 

“°'.Jh?dcftruction of the commissures m the lower “"’‘“J. OTpa ” 
produces the dissociated sensory loss symmctncally over the thoOT “ .“fjP^aic 
tremittes, the distnbution varying with the extent of the lesion . J, pmal 

symmetneal sensory loss exteni below the thor^ for the sSoi? 

iMion does not often extend below the mid-dorsal region. complete- 

loss vanes m depth, extent and symmetry of distnbution ^^fdmg sensory 

ness, extent and symmetry of the lesion Thus, in early and shght cas ’ 
disturbance may not amount to more than a relaUve loss of pam P , ^ 

corifined to hands and ulnar borders of the forearms, while m an , 211 

there is usually complete mability to appreciate pamful and thermal s 
area which would be covered by a sleeved jadeet. The area pft^o with 

the nebk and the face Combmauons of the “ sleeved jacket jl. gp;^ 

hemianalgcsia and hcmithermanassthesia often occur m cases where do ^^5 ,B 
lesion and the medullary lesion are present. The dissociated sensory lo 
advent insidiously, and is often unnoticed by the patient and discovered 
time on medical examination Or it may appeal to the patient, who on Da 
that he appreaates heat and cold upon some parts of the skm and no .^ong 
Not mfrequently he finds that he injures hunself or bums himself witnou 
It at the time. vnnffomyeld 

Subjective sensibiUty is not often affected, and for the most part synng ScdW* 
may be desenbed as a painless disease , but there are very notable pami 

tions of heat and cold, dull fixed pains, lasting neuralgic pains, and hgotn 
resembling those of tabes, may occur. These pains are corifined to the regio 
are the seat of the other symptoms 

Muscular atrophy —This is met with m considerably more than hall m . ^ 
Though usually Difateral, it is often not symmelncal, and may be gide 

to one side. The intrinsic muscles of the hands, and the muscles of ^j^pphy 
of the forearms are first and most affected in U,coidinaiy,niuof^_es^,fW -''4 
IS often here confined, but it may extend up the arm, though it is 
whole upper limb to be affected Sometimes the shoulder muscles are fi^t ^.-ohcA 
and agam the scapulo-ihoracic and bumero-tboranc muscles nuy be early m 
The upper mlcrcostab and that section of the muscles which supports 
suppliM from the upper six dorsal segments suffer, but the scalenes seem 
to escape The muscular atrophy is stnctly limited and is apt to become cotop 
m the muscles affected. Fibnllation is not usually present The lesioW ® ^5 
medulla may m\oUc the motor nuclei of the cranial nerves. Wasting of the “ 
on one or both sides is not uncommon, and its discovery in a young of 

alvvajs arouse suspicions of the presence of synngomyelia Unilateral 
the palate, pharynx and all the muscles of the larynx upon the affected side may 
from involvement of the nucleus ambiguous Similarly, but in much 
atrophic paralysis of the face, of the tngcmmal muscles, of the stemoiuastoio ^ 
trapcaius may occur from unilateral involvement of the corresponding motor o 
Nystagmus is almost a constant feature 

Contractures resulting from the muscular atrophy are commonly l^iily 
hands, and the deformity rcsulung tends towards the *' claw-band ” type, 
reaches the degree seen in ulnar nerve paralysis, and is often much modified by imp 
and vasomotor changes, and by ibc results of imunes and whidows. ^ 

Other motor symptoms — Ihc lower extreraiucs almost invariably escafW » * ^ 
atrophy of muscles is concerned but usually present a slight spasuaty, "im yji 
of involvement of the crossed pvrunidal tracts Tins docs not often produ« ® 
disability In eases, however, where the lesions involve the lateral region of 
either by direct extension or by the pressure of distended cavities, severe *P^ 
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paraplegia may result And again, in rare cases, such pressure may lead to total 
avascularisation and total transverse lesion of the spinal cord with the appearance of 
a complete flaccid paraplegia with incontinence, total sensory loss and absent deep 
reflexes. 

Sphincter trouble is usually absent, or slight and occasional ; but in cases in 
which paraplegia is severe any degree may occur. 

The sVin reflexes of the trunk are diminished or absent and the plantar reflexes are 
of the extensor type, according to the degree of pyramidal involvement. Some degree 
of pes cavus is often present. The knee-jerks and ankle-jerks are increased, while 
the arm-jerks, even in the absence of muscular wasting, are characteristically absent. 

Spini curvature is present in many cases. It consists essentially in a kyphosis 
or kypho-scoliosis of the upper dorsal regjon, with a compensating lordosis and lateral 
curve in the lumbar region. The upper convexity is to ^e left, because of the major 
use of the right hand. It is dependent upon paralysis of the trunk muscles, from 
involvement of the anterior horns in the upper dorsal region, and, in addition, dys- 
trophic changes in the bones may be factors in its production. It is more marked the 
earlier it commences during the period of growth, and in cases in which heavy manual 
occupation has been followed. 

Trophic and zasomotor disturbances. — Thickening of the bones or a condition of 
osteoporosis and brittleness may be met with, hlore often Charcot’s arthropathy 
occurs. It differs in no way from the similar condition in tabes dorsalis, but being 
confined to the joints of the analgesic region it affects those of the upper extremity. 
The most characteristic of the trophic changes consists in thickening of the sub- 
cutaneous tissue and of the skin itself, which Is seen in the hands. The ^gers become 
thick and sivollen, and lose their natural outUne, the tips become blunted and the 
knuckle-folds thi^ and coarse, and vasomotor disturbance renders them unduly red, 
or even blue. They have been termed “ sausage-like ” fingers, and often stand out 
in contrast to the wasting of the intrinsic muscles of the band. A similar condition 
affeedng the whole hand is common, and was termed by Charcot the “ fleshy hand ” 
or “ main succulente ”, The analgesic condition of the hands and the therman- 
asthesia present expose them unduly to injuries and, since the injuries are likely to 
be unnoticed or disregarded, septic infection arises easily, and tlie results of injuries, 
bums and whitlows are frequently seen, giving rise to further deformity from scars, 
or loss of the terminal phalanges. 

Considering that the efferent neurones of the cer\‘ical sympathetic system have 
their origin in the brain-stem, and their exit from the spinal cord in the upper dorsal 
segments, thus traversing the whole of the region usually affected by the lesion of 
syringomyelia, the frequency wth which paralysis of the cervical sympathetic occurs 
is easily understood. It may be complete or incomplete, unilateral or bilateral, and 
is recognised by smallness of the pupil, narrowing of the palpebral aperture (sjTn- 
pathetic ptosis) and a peculiar flatness of expression on the side of the face affected, 
with decrease or loss of sweating. These signs axe much more obvious when unilateral 
than when bilateral, for, in the absence of the contrast which a normal side of the 
face gives, they are often overlooked when bilateral. 

Moroan's disease . — ^Tlus is a condition of great rarity, in which a chronic peri- 
pheral neuritis is combined with syringomyelia, \rith consequent very severe effects 
upon the extremities. There is absolute loss of all [arms of sensibility in the hands 
and in some cases also in the feet, together with atrophy of the intrinsic muscles. 
The cause of this complication of sjTingomyclia is unknow-n. 

Diagnosis. — Syringomyelia has to be differendated, in its early stages, from those 
diseases which cause slowly progressive muscular atrophy in tlic upper extremities, 
and, in its later stages, from other lesions of the central region of the spinal cord. 
Those cases in which the lesions arc chiefly in the ponto-mcdullary region must be 
distinguished from other slouly oncoming lesions of the brain-stem. 
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T. he age of onset, dunne the later years of childhood and the earlier years of adult 
life, IS important, and dunng this period slowly developing paralysis 
loss, and with or without muscular atrophy should always suggest the possibility oi 
syringomyelia Other causes, which may produce this system group, and wmen may 
be confused with synngomyelia, are local lesions of the brachial plexus, and, 
lally, the lesion produced by the presence of cervical nbs, root lesions, lesions o; 
ccntrrd grey matter of the spinal cord, especially central tumours of the spmal cor^ 
and hamiatomyeUa That the peculiar sensory changes of syringomyelia are i^ua y 
Ae first signs of that disease la important , but this rule has many exceptions, bom 
to the nature of the sensory changes and as to their time of appearance ” 
sensory changes are not an early sign the diagnosis has to be made from such disea 
as progressive muscular atrophy, peroneal atrophy and myotonia atrophia 

Local lesions of the penpheral nerves produce signs which are confined to m 
distnbution of the nerve involved , the sensory loss is to all forms of sensibility, ^ 
the condition is ordinarily unilateral While these features are sufficient to distmguis 
such lesions from syringomyelia in nearly all cases, nevertheless m certain rare 
vtanccs of syringomyelia the sensory loss and the muscular atrophy may be so narrow y 
lonfincd to the distribution of the ulnar nerve as to cause close resemblance 
the two conditions Any sensory loss over the trunk, or signs outside the distnbutio 
of the pcnphcral nerve, will, if present, clearly divide the two conditions , 

Cenical nbs may produce slowly progressive atrophy of muscles, paib* 
lensory loss, very difficult to distmguish from those resulting from 
The diagnosis in these cases is beset with peculiar difficulties, for so frequently 
cervical nbs produce no nervous symptoms at all that their presence, when demo • 
strated, docs not argue that they are the cause of the symptoms Again, cerH» 
nbs are among the commonest of the developmental peculianiies whi^ are so ir 
qucntly seen in the subjects of synngomvelia Slow muscular atrophy and slow I 
oncoming sensory loss and perhaps pam characterise both syringomyelia and 
rib paralysis, and the distnbution may be unilateral or biJateraJ in either coodiuo^ 
but It 18 only when the manifestations arc stnctly confined to the upper cxtreraiucs 
and neck that difficulty arises The slightest physical sign outside ot tins region a 
once turns the diagnosis in favour of synngomyelia, and of these signs cervical sy^ 
patheue paralysis, sensory loss on the trunk and alterauon of the abdominal and 
reflexes arc tlic most important A very careful search must be made for any 
signs, and the patient observed over a considerable Umc before a certain diagno^ 
IS made. 


Lesions of the central grey matter of the spinal cord may produce a s^P^^ 
complex, closely resembling that of synngomyelia Centr^ tumours of tlie ^ 
cord, when of slow growth, arc hardly distineuishable, inasmuch as the ^ 

synngomyelia is m reality a central tumour ol the cord The majority of 
tumours, however, arc of more rapid development, and speedily produce severe 
paraplegia 

Progressive muscular atrophy in its early stages may cause difficulty in dugoosA 
since the muscular atrophy in synngomyelia may occasionally precede the 
of any sensory loss or may be well marked when the sensory loss is slight- 
connccuon, widely distnbutcd Gbnllation is of great importance in 
diagnosis of progressive muscular atrophy, particularly if it be seen in muscles iw 
conspicuously wasted In peroneal atrophy the atrophy of the intnnstc hand 
IS always preceded by a more extensive atrophy of the muscles below the knee, 
arc rarely atrophied m synngomychx . - 

Syrineomyclia of the brain stem (ayrmgobulbia) may be disUnguishcd from ou 
lesions of this region by lU insidious onset and tlic spcaal tendency to tJic j 
mcnl of tlic lateral region of the medulla, so giving nse to a unilateral 
pjbic, pharynx and larynx wiUi benuanolgcsu and hcmithcrniaaa--stbcsia on P*“ 
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of tlie face and even on the opposite half of the body. Often some signs of cervical 
syringomyelia coexist ; but the medullary lesion may exist alone, and it cannot be 
too prominently borne in mind tliat any very slowly progressive lesion of the brain- 
stem of insidious onset may be of the nature of syringomyelia. 

Cotirse and Duration. — ^The malady, commencing msidiously, progresses very 
slowly, and often ceases to progress for periods which may amount to many years. 
The tendency to the destruction of life is not great; but when rapid extension of 
the phj-sical signs, and especially of paralysis and muscular atrophy of the upper 
extremities and respiratory muscles, occurs, the end is likely to come quickly. Signs 
of great distension of the cavities, such as pain and rigidity of the neck, and also 
severe and increasing paraplegia, with sensory loss of all forms of sensibility below 
the level of the lesion, point to a rapidly fatal termination. • In rare instances acute 
exacerbations of the manifestations occur, and are followed by partial remissions. 
Such episodes are due to htemorrhage into the syringomyelic cavity, and when death 
has occurred in the course of one of tliem, the cavity has been found filled with blood. 

It is not unusual to meet with well-marked cases in which the signs develop and 
increase during late childhood and early adult life, and then remain more or less in a 
stationary condition, allowing an occupation to be followed until well after middle 
life has been reached ; but with the advent of the degenerative period of life, from 
45 years onwards, there is often a slow increase of die Usability which puts an end to 
useful capacity. The patients succumb to intercurrent disease, and few reach the 
age of 60 years. 

Prognosis. — Recovery never occurs; but arrest of the disease for lon| periods 
is frequent Those disabilities, which arc the result of pressure or isten^on, may 
abate spontaneously or as the result of treatment, and in arrested cases training may 
bring about lessening of the disabili^. Increasing symptoms, especially if the increase 
be rapid, are always a cause for anxiety, and increasing involvement of the respiratory 
muscles is the gravest of events. 

Treatment— -In the vast majority of cases nothing can be done to retard the slow 
but relentless progress of the disease and treatment is therefore symptomatic. Radio- 
therapy has been used and occasionally diminishes the spontaneous pains. Rarely 
the presence of a dilated cystic cord may justify surgical operation and evacuation of 
the cyst. 


H^MATOMYELIA 

Synonym. — Spontaneous Hicraatomyclia. 

^tiology and Pathology. — Hxmatomyelia, or hasmorrhage into the spinal cord 
sufficient to cause symptoms is a rare disease. It appears to arise almost exclusively 
when there is some abnormality of the spinal vessels, and in particular some variety 
of angioma; excessively rarely it is associated with syphilitic disease of the spinal 
arteries, and equally rardy ivith hamophijia. Haimorrhage may occur into a syringo- 
myelic cavity. The hsmorrhage is nearly always centrally situated, and snows a 
strong tendency to spread longitudinally and may extend over many segments. 

IMales arc affected far more often than fences, and the main incidence is in the 
first half of adult life. 

The clinical effects resulting from trauma of the cervical cord have in the past 
often been attributed to hasmatomyelia, and may be due to this cause, but it is now 
known that in the majority of such cases no significant h$matomyelia is present. 

Symptoms. — Prodromal symptoms may occur in the form of local weakness or 
transitory senary disturbances. In most cases the actual onset is sudden, and the 
symptoms attain a oansiderable severity in the course of a few minutes, but they may 
continue to increase for an hour or two. 
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The symptoms vary accordiOB to the site ''‘5 
Id the majority of cases at first there ,s "f^Xtu h pain a? the upper 

and sensory paralysis up to the level of tlic luion, ^/these mamfesu 

limit of the disturbance As the hxraorrhagc cxtencU longUudm^iy 
tions are quickly followed by a syringomyelic type of sensory loss 

Sometimes, but not usually, blood is found m the cerebtospin Am 
Diagnosis -The diagnosis of primary hsmatomyeha up°" physical 

the rapid development of symptoms, come to a stan^tdl, f^Q^^cutc 

signs of a central lesion of the spinal cord The distinction hw , , development 
myelitis Acute myelitis, though rapid m onset, rarely I “ ccSm^*« 

of symptoms seen in hxmatomyeha, and the “tisory loss which 
not of the synngomyehc type Prodromata often preccdc^e . respite 

Prognosis —Hemorrhage m the cervical region may be rapidly f ^jjd m 

tory paralysis In the non fatal cases a variable degree of ^tensity 

many a syringomyelic type of dissociated sensoiy impairment ensue , 
of the loss being usually less than m synngomyehx , lesion with 

Treatment —The general treatment is that of any severe spinal <»ra 
paraplegia Absolute rest is essentia! When there is evidence that a yp ^-jouja 
of the spinal artenes is in quesuon, the treatment is that of spinal sypnm 
and other malformauons of the spinal vessels arc not amenable to surgical im 


SUBACUTE COMBINED DEGENERATION OF THE 
SPINAL CORD 

Definition —A progressive disease associated with bciog 

the white matter of the spinal cord degenerates, the incidence of the ics 
particularly on the postenor and the lateral columns , jg-encra 

Etiology —It has now been determmed that when subacute comoinw , ^ ^ 
tion occurs pernicious ansmia is always present m some degree, but the 

aniemia is extremely variable The spinal affection is c\^dently not the r , of 
ansmia, but the spmal disease and the blood disease are both due to the 
an essential factor now identified as cyanocobalamm (V itamm Bj^) , both are 
with complete gastnc achylia .1 first 

As m the case of pernicious anxmia, familial incidence has been rccor ^giy 
met with m the third decade of Ufe, the malady m former times became 
frequent until a maximum incidence occurring in the sixth decade, while 
mcnang in the seventh decade were not uncommon Owing to the earUer 
and adequate treatment of pernicious amemia the condition is becoming m 
rare m this country , AddisoW^ 

The cases seen are often atypical and may occur m patients with a 
ansmia in whom the treatment hM been inadequate The sexes are equaUy 

Pathology — The pathological and clinical features of the disease Yqng Tb® 
hshed in a classical paper by Russell, Batten and Collier pubhshed ^.^^-peratio® 
essential lesion is degeneration of the myelm sheaths and subsequent -grjov* 
of the axis cylinders m the postenor and lateral columns Similar ^pgj-ates 
changes arc found m the penpheral nerves The myelm sweUs and later jjj 

This change first occurs in the lower dorsal region of the cord, and is gjtbef 
the centre of both postenor columns, and soon afterwards in the centre 
lateral column, as small areas of a da^er and more translucent ®PP^*^?°^^to0jjC3l 
normal white matter It is only at an early stage of the disease that the a ^ 
picture IS stnctly one of postenor and lateral degenerations for soon parts 

degeneration appear on either side of the anterior median fissure and in f^gally 
of the antero lateral columns The degenerated areas increase in size eta 
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coalesce with one another, reach the surface of the cord and eventually involve Ae 
whole of the white matter of the cord as seen in transverse section, with tlie exception 
of the narrow zone of short intemundal fibres which everywhere clothe the grey 
matter. Occasionally the disease is confined to the posterior columns. 

From its starting-point in tlie lower dorsal region the degeneration spreads up- 
wards and downwards in the white columns of the spinal cord, by means of the 
occurrence of small isolated spots of degeneration in the posterior, lateral and ^tero- 
lateral columns, which increase in size and thus join the area previously degenerated. 
The degeneration tends to extend upwards indefinitely, and in severe and advanced 
cases has been found in the pyramidal tract as high as the internal capsule. _ 

The lesions of the white columns entail the usual secondary degeneration, both 
ascending and descending ; but these occur late, and arc often much less obvious 
than might be expected from the severity of the local lesions. The d^truction of 
the axons by the local lesions also causes a series of retrograde changes in the corre- 
sponding nerve-cells, and tigrolysis, vacuolation, shrinking and neurophagy may be 
conspicuous, especially in the cells of Clarke's column and in the cells of Betz, which 
give origin to the pyramidal fibres. There is never any inflammatory exudate, and a 
peculiar feature is ^e absence in untreated cases of any glial proliferation. 

When degeneration in the peripheral nerves is severe the muscles are conspicu- 
ously w'asted in the later stages, and the muscle fibres show great diminution in size 
and ^oor striation. There is not any considerable increase of the muscle nuclei, 
and little or no fibrosis is found. 

The blood , — Usually the blood shows a hyperchromic anarmia of varying severity ; 
the hsmoglobin ranges from 35 to 75 per cent., the lower of these figures being 
common; the colour index Is above the normal and may be as high as 1*6. Macro- 
c^sis is present. Anlsocytosis, poikilocytosis and polychromasia are common. 
Normoblasts are often numerous and megdoblasts may be found in numbers. In 
a few instances, aruemia has been absent throughout, the hsmoglobin content and 
the cytology being normal; this has occurred chiefly in cases which have run an 
acute and fatal <»urse in a few months. Sternal puncture shows a megaloblastic 
marrow. A relative lymphocytosis is almost always present, and may reach as much 
as 55 per cent. This change occurs early and is helpful in the confirmation of the 
diagnosis of the nervous disease. Achlorhydria is dwaj-s present in the stomach, 
even after the administration of histamine. 

A careful investigation of the blood-changes at various stages of the disease and 
of the post-mortem findings in a large series of cases has proved beyond any possible 
doubt that the blood-changes in subacute combined degeneration are identical with 
foose met with in the various stages of pemidous ansem i a. The cerebrospinal fluid 
is normal. 

Symptoms. — (1) Nervous . — In a large majority of instances the symptoms appear 
insidiously and without any re(X)gmsed exdting cause. Sometimes the onset is more 
rapid and may be preceded by gastro-intestinai symptoms, or the patient may go to 
bed for a few days with an attack of “ influenza " and on getting up again may be 
grossly unsteady. 

The first ner\’ous symptom is usually numbness or tingling in the feet, and if 
tlie patient is asked he will usually admit that he has a slight sensation of the same 
kind in the fingers. Less often the sensation in the feet is one of swelling, or coldness, 
or as if walking on cotton wool; and in a few cases unsteadiness in w’alking is at 
first tlie only complaint. Ver^' soon weakness in the legs is experienced, and the 
numbness gradually spreads farther up, and tlie patient begins to feel xmsteady in 
walking. 

Examination at this time reveals a slight degree of weakness in movement of the 
toes or m dorsiflexion of the feet, diminution or absence of the ankle-jerk, probably 
an extensor plantar reflex, and a ^■ariablc degree of sensory loss ; the latter is usually 
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and vivid facial aspect in the earlier stages of many of tlie cases. The manifestations 
common to all anasmic states, breathlessness, headache, cardiac and venous murmurs 
and mdema, are commonly present, but haemorrhages are infrequent. Syncopal 
attacks may occur. Attacks of diarrhcea are common, but, on^ the other hand, con- 
stipation may be obstinate. Irregular pyrexia is almost invariably present at some 
period in the course of the disease, and this quite apart from fever-producing com- 
plications, such as cystitis and bed-sores. In the later stages progressive emaciation 
is constant, and if life be prolonged it becomes extreme. 

Diagnosis. — In the early stages of the disease, when peripheral parffisthesi® 
dominate the picture, the condition has to be distinguished from peripheral neuritis 
and occasionally from peripheral arterial disease. In the well-developed stages of 
the disease, its recognition presents no great difficulty. AttenUon is quickly attracted 
by the conspicuous anamiia and biscuit-coloured skm. Following a period of slight 
paraplegia, the steadily increasing paralysis of the lower extremities, producing com- 
plete and lasting helplessness, tlie characteristic distribution of the sensory loss, the 
irregular pyrexia, the anxmia and the relatively late onset of sphincter trouble serve 
to separate this disease from other forms of paraplegia. The change from the spastic 
to the flaccid type of paraplegia with loss of the deep reflexes and persistence of the 
extensor response, which occurs in some of the cases in the late stages, is highly 
characteristic. 

In the earliest stages and before the appearance of any definite evidence of organic 
spinal disease, there may be such disabUity as to suggest hysterical paraplegia or 
ataxia, and only the examination of the blood may expose the real disease. vVhea 
there is evidence of organic spinal disease, it is especially from disseminated sclerosis, 
^inal tumour, tabes dorsalis and polyneuritis mat the diagnosis has to be made. 
The preponderance of peripheral subjective sensations and the ansmic appearance 
should always suggest a dia^osis of subacute combined degeneration. Slight spastic 
ataxia is the common clinical picture of subacute combined degeneration, of dis- 
seminated sclerosis and of spinal tumour. The presence of objective periphery 
sensory loss is In favour of subacute combined degeneration, whereas diplopia, 
n>'Stagmus, transient amblyopia and intention tremor are strongly in favour of dis- 
senunated sclerosis. Spinal tumour is espeaally distinguished by a sharp line of 
sensory loss, transverse to the axis of the body, which does not spread up from below 
in slow fashion. 

When subacute combined degeneration commences with flaccid ataxia and loss 
of deep reflexes, the distinction must be made from tabes dorsalis. The extensor 
plantar reflex, which is almost always present in the former disease and which is rare 
in early tabes, the different distribution of the sensory loss in the two diseases, the 
loss of power and associated ansmta in subacute combined degeneration, and the 
results of the examination of the blood and cerebrospinal fluid for syphilitic reactions 
and of the latter fluid for lymphocytosis, are important aids in the differential diagnosis. 

It is also necessary to bear in mind the strikingly close resemblance the disease 
we are considering may bear to polyneuritis. The differentiation may in tlie early 
stages depend chiefly, if not wholly, upon the examination of the blood and the result 
of a fracuonal test meal. But, sooner or later, the appearance of an extensor response 
will indicate the presence of a cord lesion. On the other hand, in the spastic type, 
the presence of muscular tenderness in the l^s is a strong inffication in favour of 
subacute combined degeneration. 

Course and Prognosis. — Before the days of effective treatment the duration of 
the disease varied within wide limits. In some the progress was rapidly downhill, 
survival being a matter of months from the first recognition of the symptoms ; in 
others the disease remained for several years in a relatively mild stage, and partial 
remissions were common, but once the patient became bedridden the survival period 
was usually short. 
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Synonyms — Motor Neurone Disease , Amyotrophic Lateral Sclerosis 
Definition. — It is usual to describe together a large group of 
progressive \\ asting of the musculature of the body and a moderate degree or sp ^ 
are assoaated with, and evidently secondary to, widespread degenerative ypper 
the central nervous system, the chief incidence of which is on the lower an 
motor neurones Clinically the cases arc capable of great variety, 
sites of the initial w asting and the degree of spasticity, but they are nearly all ^ 

by three clinical types In the first and most common type, the 
the upper limbs, and the lower limbs become spastic but do not waste 
was called by Charcot amyotrophu lateral selerom In the second type, the 
commences in the muscles innervated from the medulla and pons, and the 
progressive bulbar paralysis and labio glouo-pharyngeal paralysis arc ®PP^®“^gnd d® 
the third t)pe, the wasting begins m or quickly spreads to the lower limbs 
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spastidty develops : this is called the purely atrophic type. Transitions between these 
types may be met wi^, and the first two are frequently combined. 

Etiology. — The disease is rare before the age of 25, but occurs at all ages there- 
after, attaining its maximum incidence between 30 and 45. Males are affected much 
more frequency than females. No causal factors have been discovered. The patho- 
logical ^dings are most in accord with the suggestion that the malady is due to a 
defidency of some element essential to the nutrition of the spinal cord, in the same 
sense that subacute combined degeneration and pellagra are the results of such 
defidendes. The question of the relation of trauma to the causation of progressive 
muscular atrophy admits of no dedsive answer. In occasional instances the onset 
follows more or less closdy on an injury, but we know of no pathological process 
whereby a peripheral injury can set up a diffuse degenerative process within the central 
nervous system. Injury of the cervical portion of the spinal cord may produce a 
syndrome embradng wasting in the upper limbs and spastidty in the lower limbs 
(see p. 1541), thus superficially resembling amyotrophic lateral sderosis, but there is 
not sxiffident evidence that trauma can cause the progressive and ultimately fatal 
malady of which true amyotrophic lateral sclerosis is the most common clinical 
variety (see Diagnosis, p. 1560). 

In rare instances progressive muscular atrophy has been described in the subjects 
of old acute anterior poliomyelitis. Certain cases of syphilitic amyotrophy (see 
p. 1470) present clinically a dose resemblance to amyotrophic lateral sclerosis. 

Pathology. — ^\Vhilc m the less advanced cases the degenerative changes are 
almost limited to the anterior horn cells and the pyramidal tracts, in the most advanced 
they affect almost all the structures of the cord with ttvo striking exceptions, namely, 
the fibres of the posterior columns, and the fine fibres passing fonvard in the grey 
matter. It will be noted that the former fibres and probably the latter also have 
tlieir cell bodies outside the central nervous system. The latter probably subserve 
reflexes ; ^ their preservation seems to be constant in amyotrophic laterd sderosis 
and not in other forms of progressive muscular atrophy, and it is probably to be 
correlated \rith the preservation of the tendon refle.xes in wasting musdes which 
is a peculiar and staking clinical feature of amyotrophic lateral sclerosis. 

To the naked eye, a cross-section of the spinal cord may show some diminution 
in sire of the ventral horns. The essential lesion Is a primary degeneration of the 
cdls in the ventral horns of the spinal cord and in the homologous motor nuclei of 
tile brain-stcra, namely, the hypoglossal, fadal, trigeminal and oculo-motor nudei. 
Coupled with the degenecatioa of the lower motor neurones is a degenerarion of the 
upper motor neurones of the pyramidal system. In the ventral horn cells the degenera- 
tion is evidenced by a gradual shrinking in size of the cells, which lose their dendrites 

become oval or spherical in shape. The Nissl bodies slowly disappear, and only 
in rare and rapid cases is definite chromatolysis seen. The nudei dwindle and become 
irregular and distorted. 

The dorsal and lateral horns are almost invariably intact, but degenerative changes 
are sometimes seen in the cells of Clarke’s column. The affection of the motor nudei 
of tlie brain-stem in’ the bulbar cases is in every way similar to that of the ventral 
horns. TJie degeneration of tlie motor nerves which take origin from the degenerate 
ventral horn celU, often proceeds pari passu with the degeneration of the cells, but in 
some cases this is conspicuously not so. 

The affected musdes arc soft and tondess, and the musde fibres are found irregu- 
larly degenerated, bundles of normal and of degenerating fibres being found side by 
side until the atrophy is complete. The characteristic change is shrinkage of the 
affected fibre to a calibre much less than normoL As is usual in all slow tissue de- 
generations, fibrosis and local arterial diseaseaccompany the atrophyof themusdefibres. 

The pyramidal neurones (cdls of Betz), whi<m characterise the precentral cortex, 
undergo a degeneration very similar to that of the ventral horn cells, but with tliis 
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Synonyms — Motor Neurone Disease , Amyotrophic Lateral Sclerosis 
DeEnition — It is usual to describe together a large group of cases 
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spastidty develops : this is called the purely atrophic type. Transitions beftveen these 
types may be met with, and the first two are frequenUy combined. 

^Etiology. — The disease is rare before the age of 25, but occurs at all ages there- 
after, attaining its maximum incidence between 30 and 45. Males are affected much 
more frequently than females. No causal factors have been discovered. The patho- 
logical findings are most in accord with the suggestion that the malady is due to a 
deficiency of some element essential to the nutrition of the spinal cord, in the same 
sense that subacute combined degeneration and pellagra are the results of such 
deficiencies. The question of the relation of trauma to the causation of progressive 
muscular atrophy admits of no decisive answer. In occasional instances the onset 
folloNre more or less closely on an injury, but we know of no pathological process 
whereby a peripheral injury can set up a diffuse degenerative process within the central 
nervous system. Injury of the cervical portion of the spinal cord may produce a 
syndrome embracing wasting in the upper limbs and spasticity in the lower limbs 
(see p. 1541), thus superfici^y resembling amyotrophic lateral sclerosis, but there is 
not sufficient evidence that trauma mn cause the progressive and ultimately fatal 
malady of which true amyotrophic lateral sclerosis is the most common clinical 
variety (see Diagnosis, p. 1560). 

In rare instances progressive muscular atrophy has been described in the subjects 
of old acute anterior poliomyelitis. Certain cases of syphilitic amyotrophy (see 
p. 1470) present clinically a close resemblance to amyotrophic lateral sclerosis. 

Pathology. — ^^Vlule m the less advanced cases the degenerative changes are 
almost limited to the anterior horn cells and the pyramidal tracts, in the most advanced 
tlicy affect almost all the structures of the cord with two striking exceptions, namely, 
the fibres of the posterior columns, and the fine fibres passing forward in the grey 
matter. It will be noted that the former fibres and probably the latter also have 
tlicir cell bodies outside tlie central nervous system. The latter probably subserve 
reflexes; their preservation seems to be constant in amyotrophic lateral sclerosis 
and not in other forms of progressive muscular atrophy, and it is probably to be 
correlated with the preservation of the tendon reflexes in ^e wasting muscles which 
is a peculiar and string clinical feature of amyotrophic lateral sclerosis. 

To tlie naked eye, a cross-section of the spinal cord may show some diminution 
in size of the vcntr.il horns. The essential lesion is a primary degeneration of the 
cells in the ventral horns of tlic spinal cord and in Uie homologous motor nuclei of 
the brain-stem, namely, the hj'poglossal, facial, trigeminal and oculo-motor nuclei. 
Coupled with the degeneration of the lower motor neurones is a degeneration of the 
upper motor neurones of the pyramidal system. In the ventral horn cells tlie degenera- 
tion is evidenced by a gradual shrinking in size of the cells, which lose their dendrites 
and become oval or spherical in shape. The Nissl bodies slowly disappear, and only 
in rare and rapid cases is definite chromatolysb seen. The nuclei divindlc and become 
irregular and distorted. 

The dorsal and lateral horns arc almost invariably intact, but degenerative changes 
arc sometimes seen in the cells of Clarke’s column. The affection of the motor nuclei 
of the brain-stem in* the bulbar cases is in every way similar to tliat of the ventral 
horns. Tljc degeneration of the motor nerves which take origin from the degenerate 
ventral horn cells, often proceeds pari passu with the degeneration of the cells, but in 
some eases this is conspicuously not so. 

The affected muscles arc soft and toneless, and the muscle fibres arc found irregu- 
larly degenerated, bundles of normal and of degenerating fibres being found side by 
side until the atrophy is complete. The characteristic change is shrinkage of tlic 
affected fibre to a calibre mucli less than normal. As is usual in all slow tissue de- 
generations, fibrosis and local artcrialdiseaseaccompanythcatrophyofthcmusclcfibrcs. 

The pyramidal neurones (cells of Betz), which characterise the precentral cortex, 
undergo a degeneration % cry similar to that of the ventral horn cells, but with tliis 
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further, it must be remembered that the additional element of spastic paralysis adds 
greatly to the degree of the paralysis as a whole. 

In less common cases of progressive bulbar paralysis the upper motor neurone 
lesion alone is in eviden(», and the bulbar paralysis is purely spastic. Here the 
symptomatology as regards ardculation, degluuuon, etc., is the same, and the fadal 
aspect identical Avith that of the simple atrophic and tonic-atrophic forms. The 
muscle-jerks are brisk. The appearance of the tongue, however, is quite different ; 
it is smooth, narrow, stiff and drawn into a narrow compass by the spasm of the 
muscles composing it. It appears too small for so large a mouth. There is no fibrilla- 
tion, and the muscles are nowhere wasted. 

The muscles of the back of the neck, the splenius, complexus, etc.,_ are not un- 
commonly the first muscles to be affected with the wasting of progressive muscular 
atrophy. There is increasing difficulty in extending the head, which drops fonvard, 
causing a characteristic attitude, which is associated Avith a constant overaction of 
the frontales which raise the brows to dear the line of vision when the head is dropped 
forw’ard, so giving rise to a permanently furrowed brow. The loss of substance in 
the muscles of the back of the neck, together with the dropping forward of the head, 
causes the lower cervical and upper dorsal spines to stand out in undue prominence, 
and to give an appearance approximating to that of an angular curvature. 

Primary affection of the lower extremities is much less common than that of the 
upper extremities, bulbar region or neck muscles. The anterior tibial and peroneal 
muscles are usually attacked first, and less commonly the quadriceps. ^ The clinical 

Is that of flaedd atrophy in most of the cases. Tonic atrophy, which is so common 
in the upper limbs and in the bulbar region, is rare in the legs. 

Wherever the site of commencement of progressive muscular atrophy may be, it 
invariably spreads to other regions, sometimes slowly and with periods of arrest 
which may last for years, sometimes witli remarkable rapidity. The manner of spread 
is usually in terms of the contiguity of the affected elements in the nervous system ; 
but it is sometimes in terms of die physiologic^ association of the muscles, as is com- 
monly seen in the bulbar forms of the malady. When the disease is definitely installed 
the appearance of fibrillation, in any muscles othenvise unaffected, is a sure sign that 
atrophy will shortly commence in those musdes. 

According to the method of advance shown by the disease, cases of progressive 
muscular atrophy fall into two groups which it is important to distinguish. In the 
first group, the atrophy spreads locally and slowly and remains confined to one 
region of the body during most of the course of the malady. These cases are alwaj's 
of the simple atrophic type, and they usually survive a long time. Such cases, how- 
ever, tend to become general just before the end. In contrast with the local type of 
the affection is the group in which the manifestations, commencing locally, spread 
Avithin a comparatively short time to many parts of the body, or even become universal. 
The spread may be very rapid, and the end may occur in a fcAv months, or it may 
be sIoAAer; but it is unusual for any of the cases forming tliis group to survive for 
more than 2 years. This group comprises (1) the generalised cases of simple flaedd 
atrophy ; (2) all the cases of amyotrophic lateral sclerosis and (3) most of the bulbar 
cases. 

Fibrillation is a most important symptom of the disease, and is an associate of 
the muscular atrophy. It precedes the wasting of the fibres, and is a sure herald of 
the advent of AAosting in this disease. It ^ases to occur Avhen the muscle is com- 
pletely Avasted, and is not seen Avhen the atrophy is not progressing. On account of 
the importance of fibrillation as a diagnostic sign of progressive muscular atrophy 
it is imporunt here to consider those other conditions in Avhich it is met Avith dintcally. 
It occurs in syringomyelia and in peroneal atrophy, but only Avhen the muscular 
atrophy b progressing, and, therefore, it b only an occasional symptom in either 
disease. It b often very marked in cases of interstitial neuritis (sdatica, etc.). It 
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difference, that the earliest structural changes are found jn the most distal ^ 
the pyramidal fibres The degeneration of the upper motor neurones P^ 
to the complete destruction of anything hke all the pyramidal fibres hiegen 
changes are constantly present also m the anterior columns of the spm^ cora 
The pathological picture, therefore, of progressive muscular atrophy « a J 
scattered degeneration of nervous elements, not confined to the motor sy 
though these are predominantly affected j 

Symptoms —The onset is in most cases very gradual, but it may be ^ 2 
and severe incapacity may result m the course of a few months In rarer 
severe degree of pariysis may develop in the course of a few days, and tit ^uc ^ 
it js not uncommon to sec the most remarkable temporary improvement i he 
of the onset, as a rule, indicates the course which the malady will pursue 
slow onset is followed by a very slowly advancing disease, often interrupted y ^ 
stationary periods, whereas the more rapid the commencement, the quicker 
the advance and the sooner will a fatal issue occur Accompanying and 
preceding the onset, and not infrequently conspicuous during the early states 
disease, arc certain sensory symptoms which, from the confusion in 
may cause and from the scant attention wluch has been paid them in dcsOTP 
of the malady hitherto, deserve emphasis These symptoms are confined 
regions where the wasting first appears, and consist in a subjective feeling ^ 
and uselessness, much mcrcased when the hmb or the body is cold Or the _ 
be dull aching pains, intermittent neuralgic pains which may be severe, v,cli 

of coldness or numbness which may be intense Painful cramp m the .ngat 

are about to be affected is comparatively common The attention of fne p , 
may be first drawn to his malady by die altered appearance produced by the P ^ 
and this is more common when the commencement is in the hands, . g»bilitf 
cutaneous tissue is thin and the region constantly in view More often the ai* 
consequent upon the weakness is noticed first, this is always the case 
commencement is m the bulbar muscles, and usually also where the ttiusdes 
legs proximal muscles of the arms and trunk muscles arc first involved Last y, 
fibrillation may be so marked as first to attract notice r 

The muscular which constitutes the most charactenstic be 

disease, may commence m any group of the skeletal muscles whatsoever It *^^55 
first manifest in such rare situations as the faaal muscles, intercostal muscles, m 
of the back and abdominal muscles TTie commonest situation is m the 1**'^'*“ 
the upper hmb where the disUl (intnnsic muscles of the hand) or the gj 
muscles (deltoids, spinati, ctc-l are first affected in about an equal number 01 ^ ^ 
In the hand, the muscles of the thenar eminence arc the first to waste, and in ^ 
followed hy atrophy of the hypothenars, of the lumbncals and of the interossei 
the usual flattening of the palm, exposure of the flexor tendons in the palm frow ^ 
of the bulk of the lumbncals, hollowing of the interosseal spaces and a tenden 
the “ claw ” attitude of the hand This mam tn grtffe is never so marked ^^9 
disease as m paralysis of the ulnar nerve, syringomyelia, etc , because the 
soon affects the long flexors of the fingers, and, moreover, contractures of the a« 
muscles are not marked in progressive muscular atrophy When the 
IS pnmanly affected the wasting is usually first seen m the deltoids, whence 
upwards, involving the spinati and the muscles attaching arm to ,’-oohy 

arm and scapula to trunk Among these muscles some tend to escape the a 
relauvcly, or to be affected much later than others, and these are the tnCcP . ^ 
laussimus dorsi, the lower half of the pectoralis major, the levator anguh *“P|u 
and e<ipccially the ujmer half of the trapezius, which for this reason was called 
mum monens by Duchetme In the limbs the wasung always commences m 
limb, but soon spreads to tlie corresponding hmb of the opposite side and tends 
matcly to become symmetrical 
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The type of muscular wasting which is characteristic of amyotrophic lateral 
sclerosis and present less often in other forms of progressive muscular atrophy is 
that which was called by Gowers ** tonic atrophy **. It might be expected that when 
degeneration began in a group of anterior horn cells, the corresponding muscles 
would gradually lose their tendon reflexes and become inexcitable. But in amyo- 
trophic lateral sderosis, while the muscles waste, their tendon-jerks become and 
remain exaggerated, and the wasting muscles, though they hang flabbily on the 
limbs, become hyperexcitable to percussion and tliey show spontaneous^ contractions 
of groups of flbres, known as fibrillary twitclungs or fibrillation or fasciculation (see 
p. 1559). 

In other forms of progressive muscular atrophy, the wasting muscles are more 
liable to lose their tendon-jerks, they may be inexcitable to percussion of the muscle 
bellies, and they show less, if any, fibrillation. 

Accompanying the muscxilar wasting there is usually considerable wasting of the 
subcutaneous tissues and the skin becomes very loose, and the reduced and separated 
muscles stand out when they are voluntarily contracted. In some cases the sub- 
cutaneous tissue does not waste and may even be increased (especialljr in the lower 
limbs), and tlien the muscular wasting may be masked for a long time even till 
paralysis becomes complete. There may be an appearance of vasomotor paralysis — 
redness, blueness and some swelling of the periphery — but this seems to occur much 
more as the result of the continual pendent position of the hands and of the absence 
of muscular activity which normally aids the circulation than as the result of any 
definite vasomotor palsy. 

While, in the most usual ^pe of case, muscular wasting is going on In the upper 
limbs, slight si^ns of spasticity gradually develop in the lower limbs. Tbe knee- 
jerks and ankle-jerks become exaggerated, and after a time the plantar reflexes become 
extensor There is not often a severe degree of spasticity and sometimes palpable 
spasticity^ is absent, although the reflex signs of pyramidal disease are present. The 
parts which become spastic do not, in general, develop any wasting. 

Spasticity from the upper motor neurone disease may develop in the lower ex- 
tremities before there are any signs ebewhere of atrophic paralysis due to the lower 
motor neurone lesion, and such cases present the physical signs of a primary lateral 
sclerosb. It must, therefore, be borne in min d that a case presenting such features 
in an adult may eventually prove to be one of amyotrophic lateral sclerosis. 

In some cases of progressive muscular atrophy no abnormal clinical signs are 
found in the lower limbs, but, post mortem, degeneration of the pyramidal tracts is 
evident. 

Next in order of frequency to initial wasting in the upper extremities comes the 
incidence of the disease upon the muscles concerned in facial expression, articulation, 
mastication and deglutition, and in lesser degree upon the muscles of phonation. 
The disease may be confined to these muscles throughout the whole of jts course. 
From the widely diflerent clinical picture resulting, and from the fact that all these 
muscles are supplied from the brain-stera and upper two segments of the spinal cord, 
tlus form of the dbcase lias borne the name of progressive bulbar paralysis, or labia- 
glosso-pliaryngeal paralysis. The wasting commences in the intrinsic muscles of the 
tongue and spreads thence to the orbicularis oris, to the extrinsic muscles of the 
tongue, pharynx and larynx, to the muscles of mastication and, eventually, but in 
less degree, to the facial muscles generally; but only in rare cases are the oculo- 
motor muscles affected. 

The intrinsic muscles of tlie palate, the constrictors of the pharynx, the intrinsic 
muscles of the larynx and the muscle of the oesophagus are little affected. This seems 
at first an anomalous and astonbhing fact, coiwldering how great and important are 
the troubles \rith deglutition in bulbar par^ysb. But the anomaly dbappears at once 
when one considers that the muscles which arc concerned with buccal deglutition are 
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“’’“ThrScInM; react, om of the effected muales ^“'7 hy sid?m the 

dcEeneranon Since normal end degenerate fibres are ,,.th a 

"a^l^ed mnsele,, there be some lowenn^^^^^ and.t .s»^” 


Sed mnsele, there mil be some “^^f^Pron ” and it .3 

Sney to a polar change Th J is ^ “““ '^‘=^.0 excitability lesse® 

to all diseases in which muscle degenert^ fibre by b ^ “"JP tja 

muscle remains 



uie auuyiij 

fiail like and without contracture ,he bulbar regm 

Mental alteraUonl arc consuntly pr^nt in 4e ^s n wn The 

IS affected Eraouonal instability and hypereitcitability are n ^ jjnlrf 

pauent is easily excited to tears or “ h>ught“ hy mvial an , d 

iannot control his expression of emotion He himself Icels little j j 

the paroxysms of laughing or crying affected, but every n® , 

Scfanelcri— In the majority of the cases these are no^Heaeo, „„iseot 

and Lndysunam^o(^ forms 


Se^“ladfar»esfver^^ 

. which may P'< 


Reflexes —The reflexes arc modified m this disease, on one 
when this is present, and on the other, by the Jv^i^ar cases is usu^y 

response in the afTected muscles The pharyngeal reflex m bul upon 

brisk, notwithstanding the statement to the involving 

subject have recorded, but the response is not the J^aValysed . it.^ 

the muscles concerned m deglutition, for these are with the 

confined to the constrictors of the pharynx and the U able to act 

feeble co operation of such of the somaUc bulbar muscles as are stii but 

The plantar reflexes are usually of the extensor type when the legs are ear so 

this does not always obtain Similarly, the abdomma reflexes do ^ 
constanUy or so early as is the case m disseminated sclerosis. f^^^p’oses have 
may persist when the legs ate markedly spastic and extensor P increased, 

appeared In cases of tonic atrophy the tendon reflexes are evet^her 
even in regions where the atrophy is severe, and m this type of the casf- 

j T’lvo ecm*. mrrpasft of the muscle lerks occurs in tr 


even m regions where the atrophy is severe, and m tins type oi me j ^ 

disappear The same increase of the muscle jerks occurs in the purely sp 
In simple atrophic cases the tendon jerks disappear pan passu with the w 


1 simple auupuik. wjxw -f — 

xiuscles 1 hv all t*i 

Cerebrospinal fluid— The cerebrospinal fluid is always oer c 

tests at present in vogue It does not usuaUy contain more than one cen p 
and no diange has been detected m its chemical constitution condition* '? 

DiagnosLs^The malady has to be disUnguished from many « ,^liich 
uhich progressive weakness and wasting of the muscles occur, from tho 
muscular wasUng and spasucity are conspicuous clinical features, f .ug ^rvi*^ 
other diseases, in which bulbar symptoms are early evidenced Injury oi 
enlargement of the spinal cord gives nse to a limited degree of wasting i J54I) 

• ® __J nr 1««o vmVonetVxr ivi tliw Inairr limDS (SeC P «n0 


enlargement of the spinal cord gives nse to a limited degree of wasting i J541) 
limbs, and spasuaty of greater or less intensity in the lower umbs jury ao^* 
The wasUng in the upper limbs becomes apparent some weeks after tne txt 

affects the muscles corresponding to the injured segments of the coru, 
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commonly those of the forearms and hands. But weakness of these muscles and the 
spastic weakness of the legs are maximal immediately after the injury, and power 
usually shows an improvement during the succeeding weeks or montl^, whereas in 
progressive muscular atrophy the wealmess, wasting and spasticity come on insidiously 
and progress steadily. It must be realised that, although bony injury is commonly 
present, injury of the cervical cord may occur without any fracture or dislocation of 
the cervical spine. Furiiermore, a moderate degree of weakness of the limbs may 
escape observation while the patient is in bed after an accident, or they may be 
ascribed to other causes, and so the signs resembling amyotrophic lateral sclerosis 
may not be discovered until several weeks after the occurrence of the lesion responsible 
for them. Inversion of the supinator jerk (see p. 1541) is a common sign in cases of 
injury of the cervical enlargement, but rareV. if ever, occurs in progressive muscular 
atrophy. Syphilitic amyotrophy (p. 1470) may be indistinguishable from progressive 
muscular atrophy except by the results of the Wassermann reactions in the cerebro- 
spinal fluid and blood. Peroneal muscular atrophy very closely resembles progressive 
muscular atrophy, in that slow wasting and fibrillation of the muscles are the chief 
clinical features. The points which distinguish the two conditions are that peroneal 
atrophy is often a familial disease, and is apt to commence in childhood when it is 
unusud for progressive muscular atrophy to begin. The location of the atrophy is 
peculiar, ana when well marked in the periphery of all four limbs, as is common in 
tliis disease, cannot be confused with progressive muscular atrophy since the latter 
disease never has this distribution. Syringomyelia is easily distinraishabic by the 
early and striking loss of pain and temperature sensibility. Cervical rib not uncom> 
monly produces atrophy of the intrinsic muscles of the hand, and, though this is 
usually confined to one hand, it may be bilateral. Further, it is e.^ceptionai for the 
atrophy to involve all the small hand muscles simultaneously, or equally. It picks 
out the opponens poUIds first and most severely, and is not uniform for dl the hand 
muscles, as in progressive muscular atrophy. Pain in the distribution of the eighth 
cervied and first dorsd roots, and some loss of sensibility, may be present. The 
atrophy remains local, and is never accompanied by fibrillation. The abnormal rib 
is easily discoverable on radiographic examination. It must be borne in mind that 
cervied ribs are not uncommon, and that their presence does not necessarily prove 
the cause of atrophy of the hand muscles, for cervied ribs may be present in the 
subjects of progressive muscular atrophy, syringomyelia or any other disease. 

The diagnosis of progressive muscular atrophy from the primary muscular dys 
\tDph\» seldom causes serious d'lGiculty. The latter occur, in general, at a much 
earlier age and severd members of a family may be affected ; the inddence of tlie 
wasting is dmost invariably on the proximd muscles, the weakness is out of pro- 
portion to the apparent wasting, fibrillation is absent, and the progress of the disease 
IS very much slower titan that of progressive muscular atrophy. Dystrophia myo- 
tonica is at once separated from progressive muscular atrophy by the myotonus, 
when this latter symptom is present. When myotonus is absent, the characteristic 
wasting of ^e stemomastoids and of the muscles of the thighs, the age of the subject, 
and sometimes the presence of cataract should suggest the diagnosis. Arthritic 
niuscular atrophy occurs in the regions of joints which show easily recognisable 
disease. Fibrillation does not occur, nor are there dterations in the electricd exdta- 
bility of tlie wasted muscles. 

Lesions of peripherd nerve trunks may be diagnosed by the history of a locd 
cause, by tlie discovery of a pdpable locd lesion upon the course of the nerve, and 
by_ the confinement of the atrophy to the distribution of one particular nerve, wliilc 
pain and sensory loss often occur in that same distribution. 

Lesions of the nerve roots, and espcdally those produced by pachymenindtis 
and by neoplasm in the vertebral may cause signs and symptoms so closely resembling 
those of the more rapid forms of progressive muscular atrophy, as to render correct 
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diagnosis very difficult Such a lesion “ fsSiraSn of ffie 

rise to wasting of the hand and forearm m , . -?i»rnsi3 without deformity 

reseSilmB eictly a condition of amyotrophic lateral ™ „£ difficulty 

or ngSi^of the some, and P^n « ^ J of a local 

the raurse of a httle Ume will bring the advent of the *Hat oressure upon 

pressure lesion It is impo^nt in this and if the 

fhe spmal cord results in £0 m be lymphocytosis la 

lesion causing the pressure is syphditic *“e f 'ute y ^jmUr atrophy 

that fluid, neither of which mnditions is ■" J^tiatv m the limbs is the fits! 

Diagnosis is most difficult in those precedes the appBt 

sign of progressive muscular atmphy. a"<* dSriy’bome m mmd that 

ance of any muscular atrophy by a long time If i Y progressue 

spastic pa^ysis may be the carhest and for a time system ''l»c>' 

muscular atrophy, and that among >‘>c many due^^ ° ,ralvs“" certin diagnos^ 
commence with the same cUniul picture of / “j vviU be aioidei 

cannot be made unnl further distmguKhmg signs 0 PP“f’ doubtful casS 

The importance of the examination of the cerebrospinal fluid m no 

cannot be too strongly emphasrted „meress and to extend 

Course and Prognosis —The nature of the disease is to progress ^ 

its area of mvaston until a faul issue is reached The pay 

the end may be reached in a few montha, or it may be slow, L of dn'T 

elapse before death occurs The local ty|» of P^S^f « chan'*'?'’ 

onset are the most gradual in their development, ^ simple atropl”' 

by periods of arrest m the progress of the d^e “ ,h severe iniB>> 

type of the disease 13 the most rapid especially when it commences wiin 
flaccid paralysis without atrophy „ smvotrophic 1 »“”' 

In the bulbar types of the disease and m the common We o^yoH p 

sclerosis the course is, for the most, steadily progressive Every t^e wm ,55 

ever, upon occasion, exacerbations and remissions and the hour* 

most important, and m the bulbar types may bring about the cna m ^ ^ 

Of particular interest are rapid extensions of a flaccid paralysis, whicn 3 
a few hours, and which resemble, and mdeed are idenUcal wth onset jesenb^^ 
with initial flaccid paralysis without atrophy, which has been aircaov 
Whatever type of the disease be present, it tends m the end to spreaQ an 

^ Involvement of the respiratory muscles or severe bulbar ®y*"P’'°‘^^^abour 
pulmonary complications which may accompany either condition, may ^jjmjoD 
the fatal issue It is usual however for death to occur m a manner whicn 

to so many degenerauve nervous diseases a rapid increase of the par^ysisi^ jj 

with an incrcasmg lethargy, which soon deepens mto a rap^ly jeoure 0] 

uncommon for death to occur from intcrcuixent maladies The j flacoa 

existence after definite signs are present is under 1 year m the 
type, and it may be as short as 2 months Bulbar symptoms are not oiacy 

for more than 12 monllis Localised cases of simple atrophy j3 fouu^^ 

years Some of the patients m whom a positive Wassermann reactio 
improve and the disease is sometimes arrested by antisyphilitic treatment ^ 

The progressive character of the disease renders the of 

case There arc some cases occurring m middle life, which 

gressive muscular atrophy of local distribution and slow course which be j-obab’* 
arrested or even recover the true nature of such cases is doubtful but 1 V 
that they are allied to polyneuntis tba^ 

In amyotrophic lateral sclerosis the average duration of life is 
3 years from the onset. When bulbar qrmptoms arc present the 
under 2 y cars In the generalised cases the average duration is under 1 > ear 
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spread fibrillation in muscles, which are neither weak nor wasted, is the constant 
herald of generalisation, and renders the immediate prognosis serious. In cases 
where syphilis is present the prognosis is more favourable, and there is even a possi- 
bility of arrest and improvement if energetic treatment of the associated condition 
is provided. Rapid extension of the weakness, the advent of bulbar symptoms, 
involvement of all the respiratory muscles, and especially general asthenia and drowsi- 
ness are the signs which usher in the fatal result. 

Treatment. — ^Tliis malady seems to be entirely uninfluenced by any treatment 
that has hitherto been adopted. At one time dramatic claims were made in respect 
of vitamin E (tocopherol acetate), given in doses of 3 mg. tlirice daily. This was 
said to arrest wasting and weakness and in early cases to effect rapid improvement. 
These claims, however, have proved illusory. It remains, therefore, to secure favour- 
able conditions of life for the patient, and to maintain the general health in as perfect 
a state as possible. Massage and passive movements are useful as giving bodily 
comfort to the patient, and satisfying him that something is being done for him. In 
bulbar cases, the dysphagia must be aided by avoiding liquids and solids, and by 
serving all the articles of diet in pultaceous form. Salivation, which is so troublesome 
in this condition, may be greatly helped by the administration of hyoscine or bella- 
donna by tlie mouth. 


PERONEAL MUSCULAR ATROPHY 

Synonyms. — Charcot-Marie-Tooth Type of Muscular Atrophy, Neuritic Type 
of Muscular Atrophy. ^ 

Definition. — ^This is an absolutely distinct and peculiar form of muscular atrophy, 
with a frequent tendency to occur in several members of the same family. It usually 
commences in mid-childhood, and after progressing for some 20 years or less, comes 
to a final arrest. The atrophy always commences in the intrinsic muscles of the feet, 
and is throughout strictly distal in distribution. The muscles of the face and trunk 
and the proximal muscles of the limbs are never affected. The atrophy leaves a 
peculiar elastic fibrosis in the affected muscles, so that the incapacity caused by this 
disease is much less than in any other form of muscular atrophy of like degree. Sensi- 
bility is often slightly affected, and there may be deep sensory loss. The essential 
morbid anatomy is a primary neurone atrophy of the anterior horn cells and of some 
ot the afferent neurones in Clarke's column. 

Etiology. — The disease usually conunences between the fifth and tenth years 
of childhood, but it may appear as late as the fourth decade of life. Males and females 
are both affected. Heredity plays an important part in the incidence, altliough 
isolated sporadic cases are not uncommon. It may exhibit every type of inheritance. 
The malady often occurs in families, and has been traced through five generations ; 
it may skip a generation and then reappear. 

Pathology. — ^The ^tcrior horn celk of the affected regions show a slowly pro- 
gressive atrophy and disappearance, with corresponding atrophy of fibres in the peri- 
pheral nerves. The cells of Clarke’s column show signs of degeneration, as do also 
some of the fibres of the posterior columns of the spinal cord, and especially those 
of the postero-lateral column. Slight degeneration in some of the fibres of the pyra- 
midal tracts is usually found. The affected muscles show a simple atrophy of tlie 
muscle fibres, indistinguishable from that seen when a motor nerve is divided. There 
is a simple shrinking of tlie fibres, which stain progressively and more and more 
deeply witli haimatoxylin, lose their striadon, and finally disappear. Secondary 
fibrotic changes accompany the atrophy, together witli sclerosis ot the arteries of the 
muscle. 

Symptoms. — Muscular atrophy dn m« nat«-t the clinical picture of tliis malady. 



1564 DISEASES OF THE NERVOUS SV3TEM 

It IS stncUy istnl m distnbuUon, End tha towtu 

atrophy from any SLv a certain letd 

one particular muscle, but the distal ends of all the muscM Deio „p 

on the hmb, leaving the proximal ends of the m^cle fromth' 

the hmb mch by inch, the separation “t‘'>=™“^,,P“7“ther words, the muscle 
normal portion being always transverse to its length in s„nolY tbeffl* 

fibres seem to waste m terms of the len^ of the feeL^nd Suoi^ess 

The wasung commences always m the intrinsic toes and the 

of the instep and thinness of the fee^ together with «tra^o" ^ g^t Taw atten 
difficulty which the pes cavus so produced entaiU m fitting ^ ntenor ubial 

uon to the disease As the process advances, ^helower segment of 
peroneal and calf muscles become affected, and the ^.®“^"®J“gVmvanably 
linul the lower third of the thigh is reached, at which sUge portion 

arrested This slow spread of the atrophy from the distal towards the 
of the hmb, gives nse to a unique and characteristic future m the appwra ^ 
legs at the several stages of the disease As an ex^ple, the comp e P 
the muscles below the rmddlc and a well developed musculawre m the pp | gj 
the leg. give nse to the inverted ‘ fat bottle ” calf When the ^.ered 

the lower third of the thigh, the lower end of the femur, bare of of lU 

only by skin and tendons, contrasts strongly with the well developed mu 
upper thigh, and causes the thigh to resemble an inverted champagne D j ,a 

Some years after the atrophy has become marked m the lower ’ of the 

the usual run of cases lust before the age of puberty, the mtnnsic m , 
bands, and first those of the thenar and hypothenar groups, begin to wmw, 
wasting may extend as high as the middle of the forearm It be ® fijst 

liiat the disease may become arrested at any period of its spread, and wp J 
the upper extremities often escape altogether With the exception ol tne and the 
of tlie thighs, the proximal segments of the limbs do not become invoiveo, 
muscles of the head, neck and trunk remain unaffected .jjsuc 

The affected regions of the muscles waste absolutely, and leave ® .'^^Pjoyertd 
fibrous tissue 1 he electrical excitability m the wasted regions becomes nrs 
anil Uicn lost, and, in tlic earlier stages, may show a mixed reaction, m wm 
IS lowering of excitability to faradism, with a tendency to an inverted polar r 
tibnllauon of the muscles is an important sim It is seen only when trie 
13 progressing, and in the muscles which are ooviously wasting It is never g ^ 
as in some cases of progressue muscular atrophy, and smee peroneal 
at times ad\ancing and at other times stationary, fibnllation may be in one 
spicuous and m another never seen It disappears entirely when the jj of 

malady becomes finally arrested, and u, therefore, useful as a clinical indica 
acme advance of the disease Contractures always occur, and from the nawr . 
distribution of the atrophy are necessarily confined to the feet and the hands 
feet, pcs caii-us with retracted toes is the rule, but sometimes, and m some 
the disease, the feet and toes may be dropped and the feet inverted The spn 
arc unaffected The anklc*jcrks are diminished or lost m proportion ^ the w 
of die calf muscles In the final arrested stage they are usually lost. The tn ^ ^ 
IS always retained and is usually brisk The plantar reflexes arc usually lost 
far as any response in the foot is concerned, but some response m die joi 

muscles, upon sUmulaUng the plantar repon, often remains Pain, tendem . y 
cramp arc cniircly absent. Conspicuous loss of sensibility is uncommon, bo 
loss of deep sciisibihiy, loss of die sibration sense and relative uctile loss pjy 
be detected upon careful examination but in rarer cases all forms of 
be st\crcly alicrtcd, or c>cn entirely lost. Perforatmg ulcers may be met 
die soles of die feet, and arc cxpbinm by the dimness of the feel and their oci j 
wluch, coupled widi die clumsiness of the use of die feet, lead to die forma 
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severe corns which break down into perforating ulcers. Loss of sensibility also is a 
factor in their production. 

The most striking of all the clinical features of peroneal atropliy is the compara- 
tively slight disability caused by the wasting of the muscles and consequent paralysis, 
and even the sensory loss, when it is present. 

Course.^ — The course is irregularly progressive for a number of years only, and 
the advance of the disease ceases usually in the third decade of life. Exacerbations 
of the weakness are lilcely to be followed in every case by considerable improvement, 
owing to the secondary fibrosis in the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easily confused witli pro- 
gressive muscular atrophy, in that wasting of muscles and fibrillation are the conspicu- 
ous features. The onset usually in childhood and the fact that the feet are affected 
first, tire peculiar distal distribution and die presence of any familial incidence, are 
important. But the only distinction which is absolute is the distribution, for pro- 
gressive muscular atrophy may begin in childhood and peroneal atrophy may not 
appear till after middle life, and often familial liistory is absent in the latter mdady. 
In the course of time the diagnosis always beoimes clear, for progressive muscular 
atrophy never keeps to the classic distribution of peroneal atrophy, nor is it followed 
by the peculiar fibrosis wliich characterises the latter. 

Dystrophia myotonica when conunendng in the peroneal muscles may for a 
time dosely simulate peroneal atrophy. The presence of the least sign of myotonia, 
the involvement of the face and the atrophy of the stemomastoids, will establish the 
diagnosb. 

The usual forms of myopathy are at once separated from peroneal atrophy by 
Che discrihudon of cho mcrscuiar n^eakness and wasting, which in the former gfvup of 
maladies is conspicuously upon tlie face, trunk and proximal musdes of the limbs, 
and in the latter upon the distal musdes. Periphem neuritis is more rapid in its 
onset, and is apt to be assodated with marked sensory disturbances, both objective 
and subjective, and the paralysis is in terms of individual muscles, which is not the 
case in peroneal atrophy. 

Treatment. — ^The general health should be carefully maintained, and the nutri- 
tion of the affected musdes aided by the application of massage. Care must be taken, 
on the one band, to avoid over-fatigue of tite affected musdes, and, on the other, to 
ensure such regular exerdse as is compatible with their capadty. Bicycling, for 
example, since it employs chiefly the thigh muscles, is a better form of exerdse for 
these patients than is walking. In no drcumstances should tenotomies be performed 
for the deformity of the feet, for such measures tend to destroy the effect of the 
conservative fibrosis, so essential to the production of a useful limb. The use of 
heavy mechanical supports is to be avoided above all tilings. Light, \YelI-fitting 
boots, so as to interfere as little as possible with the exerdse of the damaged musdes, 
are essential. 

PROGRESSIVE SPINAL MUSCULAR ATROPHY 
OF CHILDREN 

Synon^n.— The Werdnig-Hoffmann Disease. 

Definition. — ^Tlus is a malady of the first year of infancy, often inddent upon 
several diildren of the same parents, and characterised. by the gradual development 
of progressive muscular weakness and atrophy, whidi affects the proximal musdes 
first and most, increases to a complete paralysis of trunk and limbs, and finally affects 
tlic bulbar musdes. The disease Is invariably fatal in from a few weeks to several 
months. The most striking pathological changes are a progressive degeneration and 
disappearance of the ventral horn cells of the spind cord, and of their analogues in 
the brain-stem. 
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Etiology.— In some of the cases the paralysis is noticeable at of bii^ 

and the disuse is obviously of pre-natal development. In others the cWdr^^ 

quite healthy at birth, and the disease develops some time during ^the nrec y 
life, and most frequently within 8 weeks of birtln Though are 

met with, yet in the majority of instances several children of the m 
affected. Both the pre-natal cases and the post-natal cases may be matemd 

the children of the same mother. The sexes seem to be equally ^"ected. JN 
ill-health during pregnancy has been noUced, and nothing is known aooui y 
ffitiological factor. . , , — 

Pathology. — ^The most extensive changes are found in the ventral 
throughout the spinal cord and brain-stem, and at many levels no normal ce 
ever are to be seen. Tigrolysis, swelling and glassiness of the ceils, 
nuclei, disappearance of the dendntes, shrinking of the cells and final gjj. 

is the sequence of the changes. Degeneration of the anterior roots ana oi . 
pheral motor nerve fibres consequently occurs. These changes are not ro 
the lower motor neurones, for m some cases examination by the Marchi , 
shows extensive degeneration throughout the posterior columns of the cord, in o 
that lower sensory neurones were ^so considerably affected. 

The muscles show intense degeneration with hypertrophy of some _u r 
atrophy of most of the fibres, waving, moniliform shape, hypernucleation 
spindles, general nuclear increase and fibrosis. ^ • j the time 

Symptoms.— In the cases which are pre-natal, the malady is noticed at ^ 
of birth on account of the tonclcssness, flacddity and the poorness of 
the trunk and proximal muscles of the limbs. In the post-natal cases there ® 
onset of similar weakness and flaccidity in the trunk nrst, and m the limbs 
which usually commences within 6 weeks of birth, but which may not 
towards the end of the first year of hfe. The weakness seems always to ® jjy 
marked in the penphery of the limbs, where curious, slow, involunt^ ^^followcd 
of the fingers and toes have been noted in many of the cases. The paralysis is lOi 
by a rapid and extensive wasting of the muscles, accompanied by occasional 
iwitchings. Since these children arc not only well nourished, but often put on 
fat during the illness, wasting of the muscles may not be apparent on 
palpation. It can, however, immediately be detected by radiography, which 
guishcs sharply between fat and muscle. , jjjc 

As the malady progresses the trunk muscles become completely 
intercostal muscles being always paralysed before the diaphragm. The limbs 
progressively weaker, and, lastly, bulbar paralysis supervenes in those c^es " 
dcaUi has not already occurred from respiratory paralysis. The reaction of 
lion U present in the affected muscles. Sensibility may be unimpaired but m ^ 
of Collier’s cases there was conspicuous loss of pain sensibility over the 
trunk. The sphincters are ummpaired until the very last stages of the disease, 
superficial and deep reflexes are lost. The ocular muscles are not affected, 
mtclligcncc is preserved throughout. . 05^5 

Diagnosis.— The peculiar and sinking features of the disease make the g 

easy, if the 8>mplomatologY be known. Amyotonia congenita presents 
helplessness and llaccidity ot trunk and limbs as docs the Werdmg-Hoffmann 
and further resembles it in being someumes congenital, and sometimes 
onset very early m life. In amyotonb congenita, however, the paralysis is 
pleic, and it tends to improvement and not to progressive increase. Contra^ 
aLo occur, which arc not found in the Werdnig-floffmano disease, and, 
definite spinal cord changes of the latter malady arc not found in the former. *^ 4;* 
field, however, considers that am)otonia congenita and Werdnig-Hoffmann 
arc different aspects of a single disease. p,J 

Course and Prognosis. — ^llie course is invarubly progressive, and is more r 
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the earlier in life the disease commences, and it is most rapid of all in tlie pre-natal 
cases, which are usually fatal within a few wedcs. With an onset some weeks after 
birth, life is usually continued for several months, and a few cases have been reported 
Nvith an onset towards the end of the first year, in which death has been delayed until 
the third or fourth year. 

Treatment. — No treatment is knotvn to influence the course of the malady. 


DISORDERS OF THE PERIPHERAL NERVES 

LOCAL LESIONS OF NERVE ROOTS AND NERVE TRUNKS 

Individual peripheral nerves may be damaged by a large number of agencies. 
Trauma may affect them in a variety of ways. Direct penetration by a sharp body 
such as a knife or glass, or the passage of a fragment of a projectile may sever the nerve 
completely or partially. Injury by a blow with a blunt agent or severe commotion 
in surrounding tissues, such as occurs with the passage of a projectile near the nerve, 
may destroy the axons witliout interrupting the continuity of the more resistant 
medullary sheaths and perineurium. Recovery of such a nerve requires the growth 
of new axons doum the surviving medullary sheaths. Similar injuries of less intensity 
may temporarily abrogate the function of the nerve but be followed by recovery of 
function m a matter of hours or days. For these three degrees of nerve injury Seddon 
has suggested the names neurotmesis, axontmesis and neurapraxia respectively. 
Nerves may also be injured b;^ trauma of a less violent but more sustained character 
as is seen in the common varieties of pressure palsy such as “ Saturday night paralysis’*, 
crutch palsy, palsies from pressure of plaster and other splints and chronic over- 
stretching as in the case of the ulnar nerve. Peripheral nerve lesions may follow a 
variety of general infections such as pneumonia, dysentery and streptococcal illnesses. 
Nerves may be involved in specific inflammatory processes such as leprosy. Finally 
they may be involved in new growths. The most important example of this is in- 
filtration wth carcinoma from a neighbouring focus, but nerves may be the site of 
isolated neurofibromata or multiple lesions in cases of Yon Recklinghausen’s neuro- 
fibromatosis. 

PHRENIC NERVE 

This nerve supplies the diaphragm. Paralysis results most often from disease of 
the spinal cord, but the roots may be implicated in disease of the spine, and the trunk 
may be injured, in its course through the neck and thorax, by wounds or tumoyrs. 
Bilateral par^Uysis occurs in lesions of the cord and spine, and in polyneuritis' espec- 
ially of the diphtheritic and acute infective varieties. Other causes usually affect one 
side oiffy. When the diaphragm is completely paralysed, the normal inspiratory 
protrusion of the upper part of the abdomen disappears, or is replaced by retraction 
of this part with each inspiration. During rest, so long as the lungs are healthy, the 
respiratory rate does not increase, but if bronchitis or pneumonia arises as a com- 
plication, or if the patient exerts himself, the diminished reserve of respiratory power 
is seriously felt. When one nerve only is affected the diaphragm does not move on 
that side, but becomes permanently elevated as a result of collapse of the base of the 
corresponding lung. This is rarely detected by obsen'ation of the abdominal move- 
ments, but is easily seen on the radiograph screen. It produces no discomfort- 

TUE LONG THORACIC NERVE 

This nerve supplies the serratus anterior muscle. When all the fibres of this 
muscle contract, the scapula moves upwards, forwards and out\vards. It contracts 
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With the pectorahs major m the acuon of pushing 

and m tne rapier thrust movement It ^ ““fiSfbutdtle 

When It IS paralysed alone, the position of the scapula at test is un re 
trapezius and the rhomboids are patalyred as well the fcmonsttated 

angle is displaced inwards Paralysis of the sertattis ami .s sot 

by causing the patient to hold the arms ootsttetched ““ ,s not bd 

raised so high on the affected as on tite no^ side, >’c™='= !*!? ,f'Srmity n cl“r 
and the deltoid works at a disadvantage Viewed from behind the dciomra 
actenstic The vertebral border of the scapula stands out prominent 
can be pushed between this bone and the thorax — winged scapui » but the 
the arm from the side, there is difficulty in attaming the horizontal posi ^ 
winging of the scapula IS less apparent bv falls 

The nerve may be damaged by carrymg heavy weights on the s Agj ar®- 
or blows on the shoulder, and by contmued muscular effort witn me 
The nerve may be injured alone in gunshot wounds, but as a „ deiclop 

with lesions of the brachial plexus In addition, a serratus antenor palsy J ^ ^ 
suddenly m an otherwise healthy person after exposure to cold, or as P ^ lO 
reaction to the administration of serum or antitoxin In such neuntic tbe 

the cases caused by compression, severe neuralgic pains m the neck P^^g^t 
onset of paralysis Recovery is always very slow and the defect may be pc 

QRACIIIAL P1.EXUS , 

The brachial plexus mav be injured by stabs m the neck, by 
by dislocation of the shoulder or tracture of the clavicle, or bv presswe oo 

aneurism or cervical nb Further, the nerves may be tom by forcible fl 
the arm in acadents or during delivery In most cases the lesion is part* 
symptoms conform m the mam to one of the followmg types , gfjjj acd 

Upper pUxut paralysu {Erb’s palty) — ^This results from an mju^ to tne , 
sixth cervical roots The muscles paralysed arc biceps, deltoid, 
radiaUs (supinator longus), supraspmatus, infraspinatus, rbomboideus, ^jnajor 
clavicular portion of pectoralis major, serratus antenor, latissimus dorsi, ter , 

The arm cannot be flexed at the elbow (flexors of forearm), nor raised of 

(deltoid) The movements of the wnst and fingers arc not impaired Ad qu 
the arm la weak (pectoralis major), and rotation is feeble or absent (spu® 
attempting to oppose the shoulders, the scapula on the affected side P^? olacc^ 
from the imddle ime (rhomboideus) The hand of the affected side cannot V 
on the buttock of the sound side (latissimus dorsi) . rs of 

The rcacuon of dcgencrauon is often complete m the deltoid and — jjscic*’ 

forearm and nearly so in the spinati It is usually incomplete m the other 
SensaUon is dmumshed or lost along the outer border of the whole hmb inun 
after the injury, but improvement sets m rapidly For some time the begest 

cnccs pins and needles and bunune sensations m the affected area, which last 
m the thumb and index finger The biceps reflex is lost. rtheofi^^ 

Lover pkxiu paralysu {Klumpke’s palsy) — ^Tlm results from a lesion of “ , 
cervical and first dorsal roots, or of the common trunk of the median ao 
nerves The intrinsic muscles of the hand and the flexors of the wrist 
arc paraljscd, and the inner border of the forearm and hand is anxcsthcuc. ' cf 
roots arc damaged s>rapalheuc fibres may be implicated with the 
m>osis, narrowing of Uic palpebral aperture, cnophthalmos and altcrauons m » 
on the face, neck, arm and upper part of the chest on the affected side , ruosh-* 
Middle plexus paralysu — This form of paraljsis u a common rSpent* 

injuries of the plexus. It affects the muscles supplied by the radial and co^ 

—posterior cord. As the nerve to the latissimus dorsi arises from the ***** 
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this muscle is often paralysed as well. In addition to tliese simple types, more compli- 
cated paralyses occur, in which various parts of the plexus are injured together. 

Paralysis of the medial cord of the plexus. — ^Atrophy is contoed to the intrinsic 
hand muscles, and the sensory loss is confined to the hand. 

Incomplete lesions of the brachial plexus show a remarkable tendency to spon- 
taneous recovery. In many cases recovery is complete in 6 months to 2 years, in 
others it is partial, and some muscles remain paralysed. 

THE RADIAL NERVE 

Owing to its long course, its position in relation to the humerus, and its peculiar 
vulnerability to compression, paralysis of the radial nerve Is one of the commonest 
peripheral nerve palsies; although it is a mixed nerve, containing sensory, motor 
and vasomotor fibres, the symptoms of an injury are almost entirely motor. In the 
upper arm the nerve supplies the triceps and the anconeus, in the forearm the supin- 
ators, the extensors of die wrist and fingers, and the extensors and long abductor of 
the thumb. 

Injury to the nerve is followed by dropping of the wrist and fingers. The wrist 
and the first phalanges are flexed. The flexion is limp and easily reducible. 

When the lesion is in the axill a the whole of the triceps is paralysed, and extension 
at the elbow is lost. Occasionally in wounds of the posterior aspect of the arm the 
nerves to the triceps are injured, whilst the main trunk escapes. The patient is then 
able to extend the aim powerfully by means of the anconeus, but if he is made to 
raise the elbow as high as possible witli his Angers on the point of the shoulder, 
extension of the bent forearm Is Impossible. 

In most cases the nerve Is injured in the middle third of the arm and the triceps 
escapes, but the braduo-radialis and all the extensor musdes in the forearm are 
paralysed. Partial panoses, such as are seen in lesions of the median and ulnar 
nerves, arc very rare. The brachio-radiaJis is not a supinator. Its action is to flex 
the forearm, whilst the hand is in a position intermediate between pronation and 
supination. Paralysis of this musde is detected by the absence of contraction when 
the pronated forearm is flexed against resistance. Owing to paralysis of the supinator 
supination is abolished. During the movement of flexion of the forearm the biceps 
acts as a supinator, and during extension the external rotators of the shoulder corre- 
spond, tliough feebly. 

Paralysis of the extensors of the carpus abolishes both extension and lateral move- 
ment at the wrist. The flexors of the carpus play no part in lateral movements. 
The extaisors of the finders extend the first phalanges only. Extension at the distal 
joints is carried out by the lumbricals and interossei. Paralysis of the extensors and 
long abductor of the thwnlt renders abduction of the thumb and extension of the 
phalanges impossible. On attempting to abduct the thumb, it passes no farther than 
the radial border of the hand. In some cases, the second phalanx of the thumb can 
be feebly extended by the musdes of the thenar eminence. 

Many musdes not supplied by the radial nerve work at a disadvantage when the 
extensors are paralysed. These defects must not be mistntrpg for signs of injury to 
other nerves. Owing to tlie flexed position of tlie hand the grasp is feeble, but if the 
wrist is extended passively the grasp is unproved. The patient cannot make a fist 
properly, as tlie thumb docs not oppose the index finger and the fingers cannot be 
flexed into the palm, until the thumb has been moved aside by the sound hand. 
The movements of the interossei in abducting and adducting the fingers are also 
feeble w hile the wrist is flexed, but are much stronger when tlic hand is resting flat on a 
table with the wrist and fingers extended. The complete reaction of degeneration is 
often found in all the paralj-sed muscles from the onset. Atrophy becomes obvious 
in a month or two. It extent and severity give important evidence for prognosis. 

50 
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Sensory dirturbnnca -Subjective symptoms are rare J” “ 

felt on the oostenor aspect of the forearm and on the dorsal aspe« , 


are felt on the postenor aspect of the forearm and on me ao^ai ^ 

They are of brief duration, and arc ^inmoncr with parual Tr touch, 

Causalgia is almost never seen m lesions of this nerve Sensibility ^ 


Causalgia is almost never seen m lesions of this nerve aensium j 
superficial pain and temperature is impaired over a small ar^ on m _ 

of the hand, mcludmg the proximal jomte of the thumb jjjf, g^anunatioa 

The defect is often very slight, and is only discovered on very of the 


Ihe oeiect is oiten very bugIl^ aiiu » umy j.ctnhution ol tnc 

Deep sensibility 13 ^rarely affected sensory disturb 


uperficial branch of the radial nerve, it is rather surprising that toe 
tnces are so sbght, when the nerve is injured above the origin ot this 

As a rule, tne brachio-radialis recovers first, then toe exten^rs o ^ 

die extensors of the middle, nng, little and index fingers in this oroe , 

s and abductors of the thumb last of all On palpation of the njoduced 


ot the haiMiXc Qrop oi me nano, aiso aimmuuou oi rC natientisa»‘' 

after passive extension Recovery of movement is complete when me P^^jjgcon«* 
to extend the wnst and all the fingers simultaneously or separately Aite 
possible, restoration of power is rapid. 


THE MEDIAN NERVE ^ 

Whilst toe clinical individuabty of the radial nerve is shown m toe folloif* 

of motor symptoms and in the uniform completeness of the 
an injury, that of the median is seen m the frequency of partial ancl especi^j 
lesions Isolated palsy of this nerve is infrequent except as a result of guns 
and other mjunes . ^ flexof 

Total Paralysis —The muscles paralysed arc toe pronatora, the w 
of the wnst, the flexors of toe fingers except the ulnar half of the deep n 
of the musdes of toe thenar eminence (op^nens, abductor brexa svuip' 

the flexor brevis polbcis) and toe two rwial lumbncals Stated bnetiy i -jjalsaJ 
toms are inability to flex the phalanges of the mdex finger and the secon Xfggi'it 
of the thumb, difficulty m flexing toe phalanges of the middle 
opposiuon of the thumb The appearance of toe hand in total lesi(^ is i are 
Slant. The hand incUnes to toe ulnar side, the index and middle fingers 
extended than is normal, and the thumb lies on a level w ith the fingers — the ^ 

Pronalion is incomplete and defective The patient tnes to i* 

by rotatmg toe whole hmb at the shoulder Paralysis of the flexors of t 
seen when an attempt is made to flex against resistance The tendon oi 
flexor alone stands out, and the hand is drawn towards toe ulnar side hi 
the flexor tendons arc more prominent on the sound than on toe affected si 
Flexion of the fingers is good m the two ulnar fingers, though weaker than 
The mdex cannot be flexed at all, and toe third finger only incompletely QgpoO 
at the proximal joint is usually good in all the fingers mcludine the 
at this joint with extension at toe last two joints is usually well done by toe 
and lumbncals If the proximal phalanx of the thumb is immobilised, it wto 
nrnnal phalanx is abolished, owmg to paralysis of 


that flexion of toe terminal ph: 


longus polheu. 


ibiicdJ 


Parajsis of toe thenar muscles renders opposition and abduction of ^ % 

defective By means of the adductor the thumb can be drawn mto the ptice 


uciccuvc i>y iiimis Ol uic auuuowt me ulumo can DC orawn uiw> o*'* r- ^ put*' 
the radial fingers cannot be flexed nor the thumb opposed, it is impossible 
llic tip of the thumb on the Dps of the fingers Atrophy of the muscles ^ 
obvious in a few weeks. 1 he outer part of the thenar eminence is flatwneo, 
bulk of toe muscles ansmg from the internal condyle is greatly dimmisbcd- 
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Sensory disturbances . — In almost every aae there is complete anassthesia to all 
forms of sensation in the two terminal phalanges of the index and middle fingers. 
The skin outside this area may be unaffected even in complete lesions, but in most 
cases sensibility is diminished in the terimnal phalanx of the thumb, and to a less 
extent over the remsunder of the radial half of me palm, including the radial side of 
the ring finger. The stereognostic sense is lost in the outer fingers. This defect, 
together with the loss of power, renders tlie thumb and index finger useless, and makes 
paralysis of the median the most serious single nerve lesion of the upper limb. 

Vasomotor and trophic changes . — In many cases the skin in the distribution of the 
median nerve is red, dry and chapped, and the nails white or purple, and atrophy 
occurs in the pulp of the affected tagers. 

Recovery is slow and is rarely complete. Seimtion begins to return before power, 
but the stereognostic sense is often defective, long after movement in the fingers has 
returned. The pronator and the flexors of the wrist recover first, then the flexors of 
the tliumb and middle finger. Flexion of the index finger and opposition of the thumb, 
if it is regained at all, remains defective for several years. In searching for signs of 
recovery, care must be taken lest some “ trick-movement due to contractions of 
healthy muscles, is misconstrued. For example, when told to flex the terminal 
phalanx of the ^umb, the patient first over-extends and abducts, and then relaxes 
suddenly. The terminal phalanx then makes a slight passive movement of flexion, 
which may be mistaken for true active flexion. Recovery is complete when the 
patient is able to make a good fist with the fingers flexed well into the palm, and 
the thumb pressed firmly upon the dorsal aspect of the second phalanx of the middle 
finger. 

Partial Lesions. — Partial paralysis of the median nerve is much commoner than 
the complete form. 

Motor symptoms . — Flexion of the index finger and opposition of the thumb are 
most impaired. The flexors of the middle finger and of the terminal phalanx of the 
thumb may suffer also, but to a less degree, whilst the pronators and the flexors of 
the wrist often escape endrely. 

Sensory symptoms . — Apart from the painful lesions to be mentioned later, sensory 
troubles are usually slight in partial lesions. Anaesthesia is rare, but sensibility to aU 
forms may be diminished in die areas mentioned under complete lesions. 

Vasomotor symptosns . — ^The skin is often cyanosed in the distribution of the injured 
nerve, and it may perspire more freely than in healthy parts. These changes are more 
distinct when the paralysis is complicated by a vascular lesion. 

Recovery is naturally more rapid than in complete lesions. The order in which 
the muscles recover and tlie tests for complete return of function have been mentioned 
above. 

Painful Lesions of rm Median Nerve. — Cawalgia , — In many cases the most 
prominent symptom of injury causing an incomplete lesion of the median nerve is 
pain. It comes on about a month after the injury, at firat as tingling or priddng in 
the finger-tips and palm, later as a constant severe smarting, dragging or burning 
pain— hence tlie name causalgia. Added to the constant pain, which never ceases day 
or night, paroxysms occur, in which the pain increases suddenly in intensity. The 
application of cold water gives temporary relief, and patients often wear bandages 
or gloves which they keep constantly mobtened. The pain is greatly aggravated by 
emotional influences. 

Vasomotor clmnges are a feature of this type. In many cases perspiration is dimin- 
ished over tlie radial half of the palm, and the sltin becomes dry and scaly. In others, 
perspiration is increased over the median area. 

Motor disturbances arc always present, but arc usually slight, the weakness affecting 
mainly the flexors of the index finger and the thenar muscles. 

In severe cases the limb is held flexed at the elbow and wrist, with the hand 
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coBstanUy raised and the fingers extended or hypjir 

atrophies, and irreducible ankylosis occurs tvith the limb ui this ^ tljd 

of the hand is thin and dry 1 he fingers taper, and the nails '“S. , 1 ^. 

ened and striated longitudmally The pain teaches its acme 4 or 5 ^ 

mjury, and then slowly dedmes, but the limb remains useless fj™ “mpl®- 

w ithout much deformity, recot ery of function is emcmely slow, and ™ J 
The condition is often much improved by eaxly operation and neuro ) 
nerve, or relief may be gained by sympathectomy ^«^nrP<;sed at the 

The Carpal Tunnel Syndrome— The median nerve may be ndinoa 

wnst as It passes through its tunnel in the transverse carpal ligamenL i 
IS common in middle life in women engaged in housework, The 

manual labour, and also at an earlier age m women who have young c o 
chief complaint is of pam or numbness in the middle three hng^ at meht 
discomfort is complained of also m the forearm, and this occurs partici^ y 
Pressure at the carpal tunnel is thus one of the causes of acropaims es 
more severe cases wastmg of the upper part of the thenar enunence may -g^atioa 
and some sensory impairment may be found over the affected fingers A 
the median nerve is found compressed m its tunnel and swollen for a . gj tlis 
proximal to its entry mto the carpal ligamenL Opemng up the ^^gqueocs 

symptoms In occasional cases some weakness of the fingers results m co 
of the failure of the weakened carpal ligament to retain the flexor tendo 
normal position 


THE ULNAR NERVE 

This nerve supplies the ulnar flexor of the wnst, the ulnar half of the dwp 
of the fingers, the muscles of the hypothenar emmence, the mtero^ci ^ ja 
lumbncals and the adductor and inner head of the short flexor of the tnu ^ 
sensory area is the ulnar border of the hand, the httle finger and the inner neu 

Paralysis — Paralysis of the Jlcxor carpi ulnans may be detcrtcd 
pating the tendons when the wnsts are flexed against resistance The top _ 
tlie affected side contrasts strongly with tlw firmness on the sound side 
movements of the hand arc unaffected, as these are earned out by the extoiso ^ 
Paralysis of the ulnar portion of the flexor profundus digitorum In matog 
flexion of the index finger is perfect and that of the middle finger good vvhiis 
rmg and httle finger it is absent or very feeble. This weakness is best ^ 

flexion IS attempted with the index and middle fingers extended. Even wfi 
fingers can be fiexed by the action of the flexor subhnus the power of 
extension is completely lost in the terminal phalanx of the tw o ulnar fingers 
of the hypothenar muscles abolishes lateral movements of the httle finger, and 
ishcs the power of flexion at the proximal jomL Paralysis of the mterossei 
the inner two lumbncals leads to the production of the * claw hand . 

The action of these muscles is to flex the fingers at the proximal joints vf! 
distal ^oinu extended In the daw hand the posture of the fingers ^ 
opposite of this namely, extension at the proximal jomt with flexion of th® 
joints Although all the mterossei are paralysed, the defect is seen only m 
fingers, as the radial lumbncals supplied by the median are still healthy ** 
duced by the action of the long extensors, which bemg now unopposed, over 
Uie proximal jomts, and by flexor subhimi whidi the second 

draws the distd jomt down with iL The dawing of the fingers is greatly 
when the nerve is paralysed below the point of ongm of the fibres to the Z-oss® 
of tlie fingers Other features <rf the * ulnar hand are airopby of the 
and of the hy polhenar emmence, and pusistent abduction of the httle and ring LOo 
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The movements of abduction and adduction arc lost in the inner two fingers, and 
often in the middle finger. Further, these fingers cannot be flexed at the distal joint, 
whilst the proximal joints are extended. 

Paralysis of the adductor polUcis and of the inner head of the flexor brevis pollicis 
produces peculiar disturbances in prehensile movements. If the patient is asked to 
grasp a folded paper between his thumb and index finger, and to resist efforts to 
remove it by pulling, it will be found that this movement, which is normally very 
powerfiil, is grossly defective. He cannot grasp the object beneath the tliumb with 
the second phalanx extended ; but presses the tip of the flexed thumb against the 
outer margin of the index finger. 

Semory disturbances . — In complete lesions, all forms of sensation are abolished 
in the little finger, and along the ulnar border of the hand. Beyond this there is 
usually diminish ed sensibility on the ulnar side of the ring finger, and over a narrow 
area towards the centre of the hand on both aspects. Spontaneous pains are rare, 
and vasomotor changes are usually slight. 

Partial Paralysis. — In partial lesions the same symptoms are foimd in a less 
degree. The small muscles of the hand suffer most. Clawing may be slight or 
absent. Neuralgic pains may be felt in the distribution of the ulnar nerve; but 
causalgia is never seen in lesions of this nerve alone. 

Recovery of sensation is usually complete before movement is regained. The 
flexor carpi ulnaris recovers first, then the long flexors of the fingers and last the 
small muscles of the band. In these recovery is extremely slow. When recovery of 
movement is complete the patient can abduct and adduct the middle finger with the 
palm fiat on a table, and he can also scratch the table with the nail of the little finger 
without moving his wrist. 


TUB musculo-cutanbous nerve 

This is rarely affected alone, but is often implicated with the brachial plexus. 
It supplies the biceps, coraco-brachialis and brachialis. Flexion of the forearm can 
still be carried out by the brachio*radialis ; but the power of flexion is greatly dimin- 
ished. Sensation may be diminished or lost along the radial border of the forearm. 


THE axillary NERVE 

This nerve supplies the deltoid and teres minor, and the skin over the deltoid. 
It may be injured done in injuries of the shoulder and by pressure of a crutch. The 
chief symptom is paralysis of the deltoid with almost complete inability to raise the 
arm. 


In war Injuries lesions of tlic nerves of the lower limb are very frequent ; but 
in cavil practice, apart from sciaUca and foot-drop, local lesions of these nerves are 
uncommon. 


TUB LUMBO-SACRAL PLEXUS 

The lumbar plexus may be damaged by abdominal tumours, and its roots by new- 
groiyth or other disease ot the vertebr®. In a certain number of crises signs of inflam- 
mation of tlic lumbar plexus are found in association with sciatica or neuritis of the 
sacral plexus. 

The SMTal plexus may be damaged by grmvths or inflammation in the pelvis, by 
compression during parturition, and by penetrating missiles. It is also often tlie 
scat of spontaneous neuritis. 
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FEMORAL NERVE (Lj. L3, Lj) 

This IS the largest branch of the lumbar plexus It supplies the w 

sartorms and quadriceps femons It may be injured alone by fractures ol P 
or of the femur, by dislocations of the hip, or by implication m v.oun , p 
abscesses or new growths , e 

The most promment symptoms are loss of power to extend the 
knee jerk, wasting of the quadriceps and sensory disturbances o\er the 
surface of the thigh and inner surface of the leg The psoas always 
the plexus itself is also damaged , but flexion at the hip may be imperfea 
paralysis of the iliacus Owing to the rapid dispersion of the branches m 
wounds in this part often cause partial lesions In these the nerte to the quo 
IS most often injured The resulting paralysis causes senous disability m '' 
as the knee gives way at every step, espeaally m going down stairs, ana 1 
lasts for a long time after return of voluntary movemenL 


OBTURATOR NERVE (Lj, L3, L4) 

This nerve is rarely damaged alone It supplies the three adductor muscle 
obturator extemus and the gracilis The symptoms are weakness of adductio 
internal rotation at the hip 


LATERAL FEMORAL CUTANEOUS NERVE (Lj, Lg) 

This nerve supplies an area of skin on the antero lateral aspect 
As a result of injury, but more often without obvious cause, the sibn in 
of this nerve may show peculiar sensory disturbances, which have been ,j 

under the name of meralgui paratthetua Most cases occur in men Ir 
13 usually associated with pregnancy The nerve is tender on pressure at the p , 
where it passes from under Poupart s ligament, and neuralgic pain or 
tingling 18 felt m the skm, which may be slightly insensitive on objective , mg 
or extremely hyperasstheuc, so that the slightest touch causes pain The sympw^ 
which arc always umlaleral arc made worse by walking, and may cause seR 
incapacity by their persistence and seventy In severe cases the nerve shouia 
exased 


THE SCIATIC NERVE (Lg, Lj, Sj, Sj, S,) 

This supplies the flexors of the leg and aU the muscles below the knee It ® 
involved m pelvic new growths, or injured by fractures of the pelvis or femur 
to the radial and ulnar it suffers in gunshot wounds more often than any ®ther oe 
Total Paralysis — The foot drops, and the toes point downwards 

E ossible, but the patient cannot stand on the heel or toes of the paralysed foot * 
nee is raised high, but the steppage is not so marked m total lesions as when m 
(»^on peroneal alone is paralysed AU movement below the knee is aboUSD 
When the wound is in the buttocks flexion of the knee is very weak. Tbe 
becomes cedematous if allowed to hang down SweaUng is often absent on tbe ^ . 
and doreum of the foot, but is normal on the mner side of the foot, which is ^ 

by the femoral The skin is dry and thin, and may be scaly Hyperkeratosis oi 
sole is common SubjccUve sensibili^ is rarely affected The skm is 
anasthetic over the entire foot, occept the inner border of the sole and around 
internal malleolus The anasthcsia extends upwards on the postero external asP 
of the calf in its lower two thirds embracmg the tendo Achillis and external mall^ 
Beyond this area of complete an3;$the&ia there is a wide zone m which sensibuiV 
diminished The sense of position and passive movement is abolished m tbe i 
and toes The knee jerk is present The ankle jerk is always losL 
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Partial Paralysis. — In wounds of the sdatic nerve it often happens that the 
fibres of the common peroneal alone are wounded, since tlie sciatic trunk often divides 
into the tibial and common peroneal branches as high as the great sciatic notch. The 
symptoms are described below under paralysis of these nerves. In other cases, the 
fibres of the tibial ner\’e are damaged either alone, or with some of the fibres of the 
common peroneal. In this case the outstanding clinical features are paralj^sis of the 
musdes of the calf and foot, antesthesia of the sole and, with incomplete lesions, pain 
similar to that described in partial lesions of the median nerve. 

COMMON PERONEAL NERVE 

This nerve may be injured as It winds round the fibula by woimds or fractures 
or by compression of a tight bandage. The paralysis is usually severe, all the muscles 
being equally affected. The foot is dropped and inverted, and the toes are slightly 
flexed. Dorsiflexion of the foot, extension of the proximal phalanges of the toes 
and abduction of the foot are impossible. The patient can walk, and he can stand on 
dptoe, but he cannot run, and walking is made difficult by the foot-drop. Subjective 
sensory disturbances are usually absent. The skin is anaesthedc over a narrow band 
which extends from the outer surface of tlie leg in its middle third, downwards beside 
the outer border of the tibia, and along the middle of the dorsal aspect of the foot 
as far as the base of the toes. For an inch or so, on both sides of this band, the sensi- 
bility of Ae skin is diminished. The knee-jerk and ankle-jerk are present. The 
plantar response is always flexor. Vasomotor changes arc slight, and trophic changes 
are absent. 


TIBIAL NERVE 

Tills nerve Is rarely injured alone. It supplies the popliteus, the calf muscles, 
the flexors of the toes and die Intrinsic musdes of the foot. When it is paralysed, the 
patient is unable to stand on dptoe, or to extend or invert the ankle, or to flex his 
toes. Paralysis of the interossei leads to a daw-like deformity of the foot, assodated 
with lowering of die hed and raising of the metatarsus — talipes calcaneo-valgus. 
The calf musdes are flabby and the ankle-jerk is abolished. Sensation is lost on the 
sole, except along its inner border, on the outer border of the foot and on the plantar 
surface of the toes. Causalgia, similar to that in paralysis of the median, is very often 
present. 

The distal portion of the tibial nerve may be injured by a penetrating missile or 
a deep wound in the calf. Movements of the ankle are unaffected and anresthesia 
is confined to the sole of the foot and heel, or merely to its inner half. The paralysis 
of the intrinsic muscles of the foot may escape detecdon, and the lesion may easily 
be overlooked, especially when the nerve is injured below the origin of branches 
supplying the flexor longus hallucis and the flexor longus digitorum. The symptoms 
then are pain in the sole of the foot, anesthesia on the sole and paralysis of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the nature 
and degree of the lesion. During the long period which elapses bet%veen the onset 
of paralysis and the first signs of recovery, even in cases of simple physiologic^ inter- 
rupdon of the nerves, every effort must be made to prevent degeneradon of the 
muscles, to keep the circuladon of the limb active, and to prevent the occurrence of 
contractures and deformities, hlassage^ movements, electrotlierapy and suitable 
appliances all have their uses. With regard to operadve treatment, it must be remem- 
bered that more than half the cases of nerve injuries xmdergo spontaneous cure. It 
is advisable, therefore, to wait 3 or 4 months before an operation is undertaken. 
If, at the end of this dme, the wound is soundly healed and ail signs of sepsis have 
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disappeared, and if, as a result of repeated examinations, no sign of recovery bw 
been detected, no harm can be done by exposing the nerve If it is found to oe 
divided completely, the ends should be “ freshened " and sutured end to end u 
the nerve is notched laterally, the edges of the notch should be pared and sutured, 
care being taken to preserve tlie bnoge of uninjured tissue Sometimes the nerve 
at the site of the lesion appears as a fibrous, flattened band between two sw^icgs 
on the nerve In most of such cases the nerve is completely divided, and the condition 
for resection of this fibrous tissue and end to-end suture Another conunoa 
finding, when the nerve is exposed, is a nodule or cicatriaal swelling m the 
of a nerve which has maintamed its continuity In these cases the continuity oi 
nerve should not be interrupted It should be freed from adhesions, and incised 
the long axis of the swelling Operations which involve grafting of nerves have 
■with little success For an account of the advances in the technique of the sur|iw 
treatment of nerve injuries which have been made as a result of expenen^ gain 
in the Wars of 1914—1918 and 1939-1945, special treatises must be consulted ^ 
The treatment of painful forms of nerve lesions is extremely difficult In sever^ 
cases external appUcations and internal medication entirely fail Simple 
the nerve sometimes gives relief Where this fails, it may be advisable 
complete division followed by immedute suture In other instances 8 yropathectoin)» 
by excision of the atellate ganglion m the case of the upper limb and of two or mo 
of the lumbar sympathetic ganglia m the case of the lower limb, may give las S 
relief 


INTERSTITIAL NEURITIS 

Synonym^— Neuro fibrositis ^ 

Defimtion,~A painful malady which commonly attacks the large nerve pl 6 ®“ 
or nerve trunks but which may affect any peripheral nerve, and is believed to beo 
to inflammation of the interstitial connective tissues wluch surround and bind toge 
the nerve fibres into the nerve trunks ijj,noii 

Etiology — It is in general a malady of middle life, being unknown m 
and uncommon m old age It is often associated with other forms of ^brositis ^ 
especially with arthritis, e g the brachial nerves bemg affected in some cases of artn 
of the shoulder and the sciatic nerve in certain cases of arthntis of the hip fol ' 
mvolving stretching, bruising or wouoduig of a nerve trunk may produce it» , 
18 necessary to bear m mmd that pam following an mjury, even after a long iDtc^ 
may be the result of the rupture of an intervertebral disk which has been 
the same time Gout, diabetes and chrome nephntis are well knovro clinical assoo 
tions of interstitial neuntis , 1 - 

Symptoms — These are those of imtotion of the nerve fibres Pam 
the outstanding feature It radutes m the area of distribuuoa of the affected 
13 of a dull, aching character, with acute exacerbations and is often very long lasu ° 
and wearing to the patient. The affected nerve is tender to pressure and 
Subjcaive pennheral sensauons, such a* tingling burmng or numbness, are us 
and are often the first symptoms There is marked hypotonus of the muscles ot 
affected Irab, followed by a degree of general wasting, not confined to *be m ^ 
supplied by the affected nerv e, but resenmlmg arthritic muscular atrophy Fibrius 
sometimes occurs and cramps are common The deep reflexes of the 
uicreased Trophic and vasomotor changes are not infrequent. ,,uil 

Diagnosis. — ^There is often considerable difficulty m the diagnosis of inter* 
neuntis on account of the almost idcnticd clinical picture which may occur w 
early stages of pressure upon nerve roots or nerves by tumours, or as a 
of the irntaUon of one or more nerve roots by the extruded nucleus of a nipt“ 
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intervertebral disk. The special problems of the sciatic nerve are discussed und^ 
the heading of sciatica, but the following points are of value in distinguishing in 
general beuveen interstitial neuritis and the effects of pressure on nerves. With 
pressure lesions the pain is rarely so severe as that of interstitial neuritis, tenderness 
on pressure of the nerve trunks is absent and si^is of loss of function — paralysis and 
sensory loss — come on early. The most careful search should be made in every case 
for any possible cause of local pressure, such as primary and secondary neoplasnw, 
vertebral and spinal tumours and spinal caries. To make a diagnosis of interstitial 
neuritis in the presence of a mammary or other carcinoma, or after its removal, is 
to advocate the highly improbable, whatever the symptoms may be. 

Treatment. — ^The details of treatment vary according to the site of the nerve or 
nerves affected, but the general principles are to secure rest and to avoid all those 
tilings which excite or increase the pain. In most cases warmth in all forms has a 
beneficial and comforting effect ; the part should be kept warmly clad, but if special 
applications, such as radiant heat or infra-red rays, excite pain they should not be 
persisted with. Salicylates and all the analgesics of the coal-tar series ate valuable 
aids. In the acute stage, morphine preparations may be required to obtain sleep for 
the patient, but later, combinations of aspirin with barbiturate hypnotics suffice. 


CERVICO-OCCIPITAL NEURITIS 

This condition, which is by no means rare, is characterised by pain in the upper 
part of one side of the neck, radiating over the branches of the upper cervical plexus, 
the great auricular being the most common, and the supra-steraal, supra-clavicular 
and supra-acromial branches less common seats for the pain. The fibrositis not 
infrequently co-involves the fibrous structures in the region of the articular and 
transverse processes, giving rise to pain and stiffness of the neck on movement. 
When the pain is confined to the great ocdpital distribution alcohol injection is 
somedmes most efficacious. 


BRACHIAL NEURITIS 

Two varieties of neuritis affect the brachial plexus and its branches, namely, a 
paralyde variety and a non-paralytic, the latter being one of the forms of interstitial 
neuritis. 


PARALYTIC BRACHIAL NEURITIS 

This variety, rare before 1939, has been common in England during recent years, 
and occurred not infrequently in the armies abroad. The cause of the condition is 
unknown, but the course of the malady resembles tliat of an infective disease, and in 
many cases the onset of the neuritis has occurred while the patients were in hospital 
suffering from an infectious illness of the respiratory or alimentary system. 

Symptoms. — Severe pain in the shoulder or side of the ne^, radiating down the 
arm is usually tlic first symptom, but in a few cases no significant pain occurs. In 
the more severe cases general malaise accompanies the onset. After a few days paralysis 
is noticed, affecting, as a rule, some of the more proximal muscles innervated from 
the brachial plexus.^ Paralysis of tlie serratus anterior, with consequent winging of 
the scapula, js especially frequent, and if the patient is in bed because of other symp- 
toms, tins disability may escape notice until he is up and about again, and begins to 
use the aim of the affected side. If the paralysis affects tlie muscles of the upper 
arm, wasting is soon evident. All the tendon-jerks of the affected arm or of both 
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aims may be abolished Tendem^ is 1’'“''“ or^M^^he cerebro- 

persist for several weeks Sensory loss is. as a rule, slight or absent. 

spmal fluid is usually normal , , „nmres to be knoou 

Differential Diagnosis -This malady, as a ““y diagnosis has 

about to be recognised, but m subjects of mibraiy age or y A , . g ^ adults 

m be made fromVE»”y=l-“ I" *= "iTess Ke neck “ usual 
L accompanied bf a greater degree of malaise and cSiiderabU 

and Kernig’s sign may be present, “rebrospinal fluid rantaiM a ^ 

excess of lymphoijites followed by a ^du^ 


excess of lymphocytes, followed by a gradual nse ot protein JjjstnbuUon, 

mg the oiiet of the paralysis The paralysis tends to Urmted to 

whereas m the case of brachial neunUs it has much more tendency to 


wnereas ui uic ua<as.i>s<ss — — - 

the muscles supplied by one or two individual nerves ^ the oain usually 

Course and Prognosis —In this vanety of brachial neunm P 
passes off within a few days and sensory loss, if any, is soon if suii 

outlook as regards recovery of the muscular paralysis is always doubttul 
occurs. It takes many months ran onlv b® 

Treatment.— The cause of the disease being unknown, treatment ^ 
on general pnnaples Analgesics are given for the relief of preoarauons 

limb IS supported m such a position as to relax the paralysed muscles i^g m 

ntanun B are often exhibited, but it is doubtful whether they are of any 


limb IS supported m such a position as to reiax tne ‘ 

of vitanun B are often exhibited, but it is doubtful whether they are ot any 
aiding the recovery of the affected nerves in this disease 
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frequently assocuted with arthritis in the shoulder or necx, ana ii in- 
to the brachial plexus from any violence causmg undue separauon ( 

Symptoms —Brachial neuntis of this variety has the general characters 
suual ncuntis The pam, which is often of abrupt onset, may be of great ^ " 
and may be at first reterred to the region of the plexus itself, the ba« ot ® 
the axilla, forearm or the hand Whatoer its site the pam is at first 
but It soon becomes continuous and spreads over the whole upper limb i fa 
and numbness m the band, and trophic changes m the skin and finger 
rule With minimal degrees of this form of brachial neuntis, tmgbng lU tn 
m the morning is a common symptom juc 

Diagnosis — It may be unpossible to make the diagnosis from brachial 
to protrusion of one of tlic intervertebral disks m the lower cervical 
infra) Other conditions likely to cause confusion are arthntis of the 
cervical nb, but in neither of these conditions is there tenderness of the nerve 


or of the plexus 


TrcatmcnL — One of the great difficulties in this malady is that in the 


uaay is inai m 

position the waght of the arm and shoulder carncs the latter downwards, 
fetches the inflamed plexus, addmg greatly to the pain The pauent, the 
should be kept m bed and m general on his bade, rurthcr, every bduct^ 

hand or arm tends to mcreasc the pain, and splints which keep the arm in the ao ^ 
posiuon and the shoulder raised so as to prevent tension upon the plexus 
>aluable 


brachial pain due to a protruding INTERVERTEBRAL DlSL ^ 

In a considerable number of cases brachial pam which would m the ^ 


In a consmcrauic auuiuw. v. —ow . 

been diagnosed with confidence as due to brachial neuntis is, m fact, tne j 
imuuon of one or more cerMcal nerve roou by a displaced mtcrvcrubral aw 
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In such cases the onset of pain is usually sudden, and often follows forceful move- 
ment of the neck or prolonged strain on the cervical muscles wth the head partially 
rotated, as may occur in supporting a heavy weight. 

The pain is usually described as being intense in severity, and is felt across the 
base of the neck and between the shoulder blades, and is usually worse on one side. 
It is aggravated by movement or jarring of the neck or by straining. 

After a few days the cervical pain usually abates somewhat in severity but pain 
extends down the arm to the digits on one or other side of the hand. 

When examined, the patient is found to have considerable limitation of move- 
ment of the neck, and may show severe signs of a radicular lesion in the arm in the 
form of muscular w’asting or weakness, sensory impairment and diminished reflexes. 
The root most commonly affected is the sixth cervical and the patient's cliief com- 
plaint is of pain in the arm and pain, tingling and numbness in the index finger and 
to a less degree in the thumb ; on examination some sensory impairment is found 
over the index finger and the triceps jerk is diminished or lost, and, after a time, 
some diminution of the muscles of the forearm is apparent on comparison \Yith the 
normal limb. 

Such cases usually recover gradually with symptomatic treatment but some^ stiff- 
ness of the neck may remain- Recovery can often be greatly accelerated by manipula- 
tion of the neck combined with axial tracdon, which should only be carried out by 
an expert in manipulative methods- 


CERVICAL RIBS 

Etiology. — ^The development of the ribs at the thoracic Inlet depends on the 
mode of formation of the brachial plexus, for the nerves are large structures in the 
embrj’O at a time when the ribs are soft and pliable. When the plexus Is normal 
a well-formed first rib springs from the fust dorsal vertebra- If, however, the plexus 
is '* post-fixed ", that is, when the contribudon to the plexus from the fourth and 
fifth ccivical segments is small and the fibres from the first and second dorsal segments 
form a powerful cord, tliis cord in rising over the first dorsal rib may compress and 
deform it to such an extent that it presents the characters of a rudimentary rib. On 
the other hand, and this is more frequent, when the plexus is pre-fixed, that is, when 
the contribudon from the upper cervical segments is reladv’dy large and that from 
tbc dorsal segments is small, a supexnumetary rib is allowed to develop iiom the 
seventh cervical vertebra. When tlm pre-fixadon is pronounced, the seventh cervical 
rib is often very large and is easily felt in the neck, and in these cases symptoms are 
usually absent. In a certdn number of cases in which the abnormality is intermediate 
in degree, sj-mptoms are caused by compression of the lower cord of the plexus as 
it passes over the supernumerary rib, or over the deformed first rib. This compression 
may be exercised by the bony portion of the extra rib, but more often the nerves are 
damaged by a fibrous prolongation of the rudimentary rib w’hich connects it with 
the first rib. 

But these abnonnalides In the ribs only cause symptoms in some 10 per cent, of 
the cases in which they are present. Further, the symptoms are often unilateral 
witli bilateral supernumerary ribs, and the symptoms arc often most prominent on 
the side of the smaller extra rib. Agmn, the onset of symptoms is usually delayed 
until adult life is reached. It is clear, therefore, that some contributory cause must 
come into play. This is found in the dropping of the shoulder girdle, whicli is normal 
in adolescents, and is often excessive in persons whose muscular tone is low. In a 
child the clavldc rises boldly* as it passes outwards. In a normal adult male the clariclc 
is almost horizontal, in women it droops slighdy, and in those wIjo develop symptoms 
of pressure on the nerves, the outer is usually distinctly lower than the inner end. 
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“■"Zisc JS - . — 

Attitudes m which pressure on the nerves is relieved , the left 

Women suffer Lst often the nght suddenly af^ childbirtK 

The onset is usually gradual, but occasionajly it comes on suddenly 

or on lifting a heavy weight vasomotor, either singly or o 

Symptoms —These may be sensory, motor , They tale the 

combinanon SubjecUve sensory disturbances ™ ™¥j 2 SLia: are most ofK» 
form of numbness and tingling or ““ojlgto ^ to thTradial side of the hand 
unilateral, and are frequently confined to the ulMr or “ ™ „„ is usoalf 

and fingers It is rare for all the fingers to be rfected Fain, e p 
felt below the elbow It is often neuralgic, darting down the arm ana g 
Itself to one border of the limb It hardly ever radiates „3y be found 

Objective sensory disturbances arc iisuidly slight dt nbno« T ^ j area, 
over the ulnar or radial border of the distal nerve , 

which does not conform to the distnbuuon either of the ° j“njbj„cc In th' 
Museukr atrophy is not 0 “ opponens polh« 


scular atrophy is not so ire4uciii r nnoonens 

.a.v.v*.an type", wasting is confined at first to the reductioo 

muscles, an! the outer part of the thenar eminence "^ows ® ^^onna^ bulk , 1“ 
size, which contrasts strongly with the inner part, which j^and suPpke'^ 

the " ulnar type ", wasting appears first in the small Jiuscles of t e j 

by the ulnar nerve In some cases all the muscles of the hand and, to a^ 
the flexors m the forearm show considerable wasting The atropny 
bilateral and symmetrical x. ^ nr cold, they taay 

Vasomotor disturbances are very common The han^ feel hot o Pressure 

be oidematous or discoloured and the changes may suggest lUynaud s ouew on 

the subclavian artery sometuncs causes uiequaliiy of the pulse, anu ‘^quality 
! affetted side may be obliterated by depression of the shoulder l d 

— irm ia ri1lC»r1 . _-.a ill 


the 


disappears when the arm is raised HtAturbances f 

Diagnosis —The presence of pain, parasthesi® or vasomotor ms the 

the upper limbs, or wasung in the musdes of the hands, should syflipwr^ 

suspiaon of supernumerary or rudunentary nbs When pain is the ^ '^unt of 
Its distnbuuon along one border of the arm or band, and the uider 

the manner m which it may be increased or diminished by raising the sn 
or performing movements which depress it, usually direct attenuon w 
Symmetneal atrophy m the hands may suggest progressive macular atrop y 
ongin, but this diagnosis is usually rendered untenable by the ® 

troubles or vasomotor phenomena, or by the findings on radiographic 
the neck For the differenUal diagnosis from syringomyelia, see p £ ' cern®** 

indisunguishablc from those which commonly result from the presence o 
nb occur m a small number of pauents m whom no cervical nb w ptorns 

e nv^ of tlus kind, the paUents ha\c very sloping shoulders, and the *y^^cen 
believed to be due to compression of the roots of the brachial pl®*^ rauseo^*^* 
fibre bundles of the scalenus antenor muscle In other cases, citliM bea 0 

lowness of the clavicle or because the first nb is unduly high, the aubclavw of 

compressed between these two bones, when the corresponding arm 
when it is raised and abducted OblitcraUon of the arculauon causes ® ** £ jjjc 
the hand and forearm, which comes and goes accordmg to the °jnprcs»‘°°' 

The numbness may become persistent because of thrombosis at tlic site ot ^ ** 

and paUent may first come for advice when this has occurred A 
another occasional consequence of the damage to the artery. suPP®^ 

Treatment. — Pain may be rckeved by rest with the arms suitably » r 


J5g2 DlSEAStb ut mil 

=;V^‘\.tS?ro". fhf ’Kraura;:?. p.n . .ha. .eg.n o. . .he 

CTOin IS not included in sciatira _-nir n( tK^m have a prolonged 

Cases of scia..ca as Aus defmed are common, and mmy of Acm hav^ ,5„fidcndy 
contend oAer neU desenhed famrea Aa., nhJ= 

a.mbu.co to mfersnnal neunns (sciauc nenn^ resul. of irntauon of one of 

a nnmbcr are probably due m Aia came. t”X”L™dm.erver«bna 

Ae roou of Ac grea. sciauc nerve by Ae cittuded nudem ol a mp ;i,5erennjl 

disk and oAers are cases of referred pam m Ae a^trS of great 

diagnosis bemeen Aese differen. vaneues of ootahoa u frequmUy 
dificuUy, and m fad in many cases i. canno. as ye. be made wiA conno 
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SCIATICA DUE TO PROTRUDING INTERVERTEBRAL DISK 

SciaUca is Ac syndrome m which hemiauon of Ae nucleus pillposus o a 

mtencnebral diA most commonly gives nsc shorUy before, 

^uology —The majonly of cases give a hismry of mjuiy at, oi sao 
Ae onset ol sympmms The injury is mmmonly of Ae niovenienB 

of Ae hack, due In sudden bendmg, Ac lifting of heavy allectei 

of the haA, as when stnvuig to avoid a fall hfalcs are more , . ^ j^usc 

In females, chddbirA, especi^y wiA instmmental delivery, is an aMAo j 
PaAology.-Fomicify the condition under Asoussion oge 
laimnectomy, and spoken of as endochondroma of Ae disk nulnosus) mh- 

stances enumerated above, Ac disk ruptures and its nucleus (nuclem pulp“Aj 


umeratea anove, me niss rupmies mm ns uuvsn. i..—— r . ^ 

scqucntly herniates mto the vertebraTcand “ “d the eitnl'i®’ 


scqucntiy nemiaies inuj uic — --- citruoe« 

IS in the lumbar spme, below the tenmnauon of the spinal cord, and me 
mass causes imuuoti and compression of one or more °w>crtcbra 

cquma. The disk most frequently ruptured is that between the mth 
and the sacrum (6fth lumbar disk), and the spmal root affected » ^,oDally 
The fourth lumbar disk is also commonly ruptured and the tl^d case 

so The rupture of higher lumbar mlervertebral disks is mfrequenu rn 
the spinal root roost affected is that emer^g just below the site ol tne j^juplc 
the fifth lumbar root when the fourth lumbar disk is ruptured and so on 


ruptures arc not \ cry uncommon „„-.U of ih* 

S> mptoms.— The outslandmg feature is pam It begms m 
back either at the time of the mjury or after an mterval of some hours, “V, “ 

It may remain limited to the back, but m most cases it extends, after foot, 

down the back of one thigh, and then down mto the Ice and .“‘.„i,uUoo 

so that the clinical condiUon becomes one of ** saatica The exact duin_ 
the pam m the leg depends on which spmal root is affected and b/ 


turning ti 

of ilic Sleeted \imb at the £nce an^ hip, which a\oids unsion on the soauc t 
and Its roots. fcrablc t^a 

Ilic objectiic physical signs fall mto two groups, namely, 0 those 
live spine, and (2) those due to impainnent of function m tlie affected ner' 
roots. 'I'hc lumbar spine u ffattened and is tilled at the sue of the lesion , 
u uju-ll) away from the side of the scuUc pain but may be towards it mo 

cases ibeult alternates. IladiographicexanunaUon rcscals the flattening of tn 

curve and the ulunc more clearly, and U may show a suggesme reducu^ 
iniirrvcrubral space out this is not usual. The nervous signs arc m genera* 
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of impairment of function of a single spinal root. Most commonly the first sacral 
root is the one involved, and the signs which develop are as follows : The ankle-jerk 
is abolished. The muscles of the calf and the peronei become slightly wasted, and the 
change in outline is apparent when the two legs are compared tvith the patient standing 
up or lying prone. The power of flexion of the small toes is diminished. The glutei 
on the affected side are flattened. Sensation is impaired along the outer border of 
the foot and on die outer half of the sole, and the patient has a sensation of numbness 
or tingling in this area. The impairment of sensation may be a loss or weakening of 
pain appreciation, and loss of tickle on the affected area of the sole, or a loss of light 
touch' appreciation, or a loss of sense of position of the small toe, or all of these com- 
bined. When the fourth lumbar disk is ruptured and the fifth lumbar root is con- 
sequently most affected, the site of the worst pain is on the outer side of the leg and 
perhaps on the dorsum of the foot, wasting of the calf is less pronounced, and the 
ankle-jerk is more often diminished than abolished ; an area of sensory loss for light 
touch or impairment of pin-prick appreciation may be found on the outer side of the 
calf. In severe cases some disturbances may be found in the functions of the first 
sacral root as well as in those of the fifth lumbar. With lesions of the higher lumbar 
disks the pain is maximal in the fourth or higher root distributions, and the knee-jerk 
may be diminished or lost. 

It should be borne in mind that in a proportion of cases the nervous symptoms 
are entirely irritative, and consequently objective signs due to impaired root function 
are lacking. Spinal signs are usually present, and ultimately some wasting appears, 
but in a number of such cases it is as yet impossible to make the differential diagnosis 
from sciadc pain due to other causes. 

Diagnosis. — When the diagnosis is in doubt special radiographic examination 
after injection of Myodil into the theca shows a filling defect in the Myodil shadow, 
corresponding to the knuckle of cartilage indenting the theca. This method of 
invesugation is not infallible, but in the present state of our knowledge its results 
should be taken as a practical guide. 

In almost every case the problem is to distinguish the symptoms of a ruptured 
intervertebral disk from “ sciatica ” due to other causes. Most cases of sciatica in 
people under 40 years of age are due to ruptured discs. As age increases, other causes 
assert themselves more strongly, but in people who are of athletic type, given to such 
forms of physical activi^ as gardening, horse-riding and golf, and who are free from 
arthritis, ruptured disk is always a likely cause. If there is some history of injury or 
strain, if both tlie spinal and nervous groups of signs are present, and if the latter 
are limited to the distribution of a single root, there is little doubt about the diagnosis. 
In cases of sciatic neuritis, tenderness along the line of the sciatic trunk is pronounced, 
and pain and tenderness are seldom limited to the distribution of a single spinal root. 
In cases of referred sciatic pain, reflex changes, muscular wasting and objective 
sensory loss are absent. Very prolonged and, especially, recurrent sciaticas are mostly 
due to ruptured intervertebral disks. 

Course Prognosis. — In the absence of operative treatment, the symptoms 

usudly subside gradually in the course of from 6 weeks to 6 months. In a very few 
cases they clear up more quickly, and in quite a number they persist in some degree 
for years, sometimes better and sometimes worse. The muscular wasting, though 
obvious, never becomes severe and there is never total paralysis of the affected 
nerve-root. 

Treatment.-— It is not known how the structures tvithin the vertebral canal adapt 
themselves but in most instances the pain subsides without operative removal of 
the protruding mass. It is to be presumed that tlic affected nerve root suffers the 
minimum of physical irritation when the patient takes up the posture which is for 
him least paimuL In general, the patient should remain at rest m his most comfort- 
able position and be given such pain-relievcrs of the nature of aspirin, veganin and 
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the hke, as may be necessary, together -with scdauves if called for In the most acutt 
cases an injection of morphme, gr or pethidme, 100 mg , may be necessapr at 

but both these drugs should be used with great care because of the danger of 
Physiotherapy may be comforting after the acute phase has passed, but it is doubtnu 
whedier it has any curative effect. When the patient has been free from pain for a 
week, while still in bed, he may be allowed to sit up and very gradually begin to 
about, but he should avoid doing anything whic^ causes pain and he should res 
when pain begins If pain is recurrent wKot the patient Im begun to move abou^ 
support of the lumbar spmc by a plaster jadcet may give relief . , 

Operation for the removal of the protruding portion of disc is advisable (Ij “ 
after 6 weeks or so the pain is not definitely diminished, (2) if the sciatica is recumeot, 
(3) if the patient’s employment involves heavy work and much movement of the 
The operation is not a severe ordeal and most patients are walkmg again within ^ 
weeks In general the results are excellent, but m some cases some pam persists o 
returns 

REFERRED SCIATIC PAIN 

In some cases of saatic pam there are no manifestations of disease of the saatic 
nerve itself, either in the way of impaired function or of tenderness, and the pam 
beheved to be a referred pain excited by disease of other structures withm the 
distnbution of the spmal segments from which the sciatic nerve arises Such . 
abolished by Ae cure of the pnmaiy disease or anasthetisauon of the structure win ^ 
It affects Conditions which may give nse to referred sciatic pam are arthritis m tc 
hip jomt, arthritis m the sacro dwe joint, disease of the lower lumbar vertebra 
of the sacrum, trauma of the gluteal muscles and lesions of the vertebral hgamco 
It should be noted that malignant disease of the lower vertebral bones may 
severe referred saatica at a time when no bony change is revealed b> radiograp®^ 
and the occurrence of scutic pain m a patient who has suffered from carcino^ 
to be interpreted m the liaht of this knowledge Elliott and Weddell have snow 
that the presence of so called rheumatic nodules m the gluteal muscles la not to w 
regarded as evidence of fibfositts there wluch might exatc sciatic pam, because^ 
nodules arc due to local muscular spasm consequent upon irritation of nerve 
and arc not pnmanly a rheumatic manifestation 

Referred saatic pain is usually moderate in intensity Its distnbuUon is usus^i 
m the calf or on the outer side of the leg, or on the outer side of the ankle Th® ^ 
muscles arc sbghtly tender and arc the seat of discomfort, which causes the 
to make movement of them at frequent intervals The absence of all signs of unP“^^ 
nervous function has already been mentioned, and is the most important dia^®*®^ 
feature 

In all cases of referred saatic pain the treatment is that of the exating conditio^ 
Injecuoa of a local anastheUc into the disordered structure abolishes the pam 
anly, and occasionally the relief is permanent, especially if the aiucstheuc is used 
oilj soluuon, the effect of which is more lasting than that of an aqueous soluuon- 


OBSTETRICAL PARALYSIS 

It 13 important and useful to group together under this heading all those condiDO^ 
of paral>-si3 occurring, either in mother or child, which arc the result of the 
of labour m the passage of the ftetal head through the pelvis Autopsies upon ^ 
soil bom, and upon children who have survived birth for a few days only, have 8^°^ 
that hxmorrhage into the meninges is of common occurrence, and it has been j 
that such meningeal hxmorrhages arc the cause of many of the condiuons of 
paralysis which are present imme diately after birth, or which appear during tbs ^ 
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year of life, and especially the cause of cerebral diplegia. The pathologic^ ODnditions 
found in the brain in cases of cerebral diplegia, however, are such as make it impossible 
that they could be caused by meningeal hasnmrrhage, for no sign of old hemorrhage 
is ever found, nor could hemorrhage cause a general cell atrophy of the brain wthout 
signs of any local lesion. It seems clear, then, that though meningeal haemorrhage 
may be of common occurrence during birth, and may be the cause of still-birtli, yet 
there is no clinical or pathological evidence tx) show that it gives rise to any lasting 
cerebral defect. 

The following conditions may occur: (1) In the child: facial paralysis; hemi- 
plegia from laceration of the brain substance; fracture-dislocation of the spine with 
transverse lesion of the spinal cord ; injury to the brachial plexus from the separation 
of head and shoulder in traction ; and injury to peripheral nerv’e trunks at the elbow, 
axilla or groin, in using traction with the finger. 

(2) In the mother : paralysis of the supply of the lumbo-sacral cord and obturator 
nerve from prolonged pressure of the head against the sacrum and pelvis. 

Facial paralysis . — This is usually caused by the pressure of the forceps upon the 
facial nerve as it crosses the ramus of the jaw, but it has been known to occur where 
instruments have not been used. When unilateral, as is the common event, it gives 
rise to little or no difficulty with sucking, and is evidenced by the unsightly deformity 
of the face, which is drawn over to the sound side. "When bilateral, it is one of the 
causes of complete inability to suck, and on account of the flaccid symmetry of the 
face may easily be overlooked. It necessitates spoon feeding for a considerable time. 
Obstetrical facial paralysis invariably recovers within a few weeks and does not give 
rise to after-contracture. Gentle stretching and massage of the face tvith the finger 
is the only treatment required. 

Hemiplegia from laceration of the brain may occur during delivery in contracted 
pelvis from the pressure upon the sacral promontory, and has been caused by the 
use of forceps. It is exceedmgly rare, and is generally rapidly fatal from the associated 
hemorrhage. It may occasionally be survived, with an irreparable hemiplegic 
condition. - 

Fracture-dislocation of the spine is produced by traction upon the aftercoming 
head by pulling upon the trunk, and it may be a^ociated with injury to the brachial 
plexus. It occurs most often in the lower cervical region, and the transverse lesion 
of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, or upon 
the trunk, if the head is aftercoming, and is caused by an undue separation of bead 
and shoulder on one side rupturing or straining the brachial plexus. The paralysis 
is usually of the upper arm or Erb type, the fifth and sixth roots being most affected, 
and the deltoid,' biceps and supinator longus muscles being paral)’sed, but the whole 
plexus may be involved and even tom completely across. Traction upon a prolapsed 
arm has caused lower arm or Klumpke type of paralysis, in which the first dorsal 
and eighth cervical roots arc most affected, and the intrinsic hand muscles and the 
flexors of the forearm are paralysed. The obstetrical lesions of the brachial plexus 
are for the most part serious lesions, many of the cases making no motor recovery 
at all, though sensibility is usually regained. The prognosis depends upon the severity 
of the damage to the plexus, as to whether the roots are actually torn or only bruised. 
The slight cases recover well enough. 

Injury to the peripheral nerves from pressure or traction upon the flexures is 
seldom severe enough to prevent a rapid and complete recovery. 

Paralysis of the lumbo-sacral cord and of the obturator neivcs in the motlier, 
immediately after parturition, is an exceedingly interesting clinical exmdition. In tlie 
first place, the lumbo-sacral cord is in a much more exposed position as regards the 
fatal head engaging the pelvis than are the other nerves of the sacral plexus, and may 
be subjected to such severe pressure as causes paralj-sis, and in the second place, 
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the obturator nerve actually Crosse the ^nmof tlte pelvts and mus^of 

of the fourth and fifth lumbar roots Sometunes the third muscles 

The obturator nerve involvement is sliown by “ of the thigh 

supplied by the obturator nerve, namely, all the adductor ™ 

The paralyL may be noticed ditecUy after parturition, or 
to gef about upon her legs The lumbo sacral paralysis is usually 
nearly always upon the right side The obturator be numbness, 

bilateral, and both forms of the mralysis may coexist often the 

but no pain. This condition nearly always occuis ‘‘“‘’''^dXenes, but 

child's head has been unduly large It may recur with subsequent dehven , 
this IS not a common event , . . i „ ^«,r.r.lpte recmeiy 

The prognosis is absolutely favourable, every case making ^ _ „ath 

in from a few weeks to a few months The treatment is rest in the 
gentle massage and passive movements, and when power begms to return a 
may commence to get about 


POLYNEURITIS 


Synonym —Multiple Peripheral Neuntis and 

Introduction —The clmtco-pathological condition known jcpre 

seen m its most typical form in diphthentic paralysis, or m alcoholic neun^. 
sents a very striking and umform reaction of the nervous system WneunW ^ 

with It 19 a reaction of the myocardium, so that there is m cases of poi^ 
recognised liability to sudden fatal heart failure It is in diphtheritic most 

beriberi, another form of polyneuritis, that this mode of fatal f^nnination 
often seen Indeed, betibcn may appear as a rapidly fatal cardiac illness 
any signs of involvement of the nervous system have had time to doelop 

.Etiology. — At first sight the factors ^t give nse to polyneuritis cer^ 

groups (i) certain chemical poisons, (u) the toxins of certain bactena and 
disorders of metabolism Widely diffenng as these three causative fact(^ ^mrnedi 
to be, there is reason to believe that a common underlying factor which ^ j, the 
ately responsible for polyneuritis may underbe them all It is 
case of groups (i) and (ii) the pathogemc substance gives rise to a disorder o 
bohsm in the course of which a toxic metabobte is produced in the eroup 

as the direct poison for nervous system and heart muscle In the metaboU 
(m) the same process is in action Thus, in bcnbcri, for example, the 
upon the ingestion of a diet deficient m vitamin Bj In the absence of this su 
carbohydrate metabolism is disordered and a toxic metabolite is produced 
benberi is not, as the biochemists formerly insisted, a starvation degencrauo , 
K,t» ar, rthtailUDg 


nervous system, but an intoxication stncUy comparable with that obtaii^g j 
:untis The final and complete P ,.et 
.t seen, is DOi J 


vancties, astiologically considered, of polyneuritis 

this uni^ of causation of polyneuntis, m whatever circumstances it is seen, 
available, but there is an increasing body of evidence in favour of it ^ 

Returmng to tlie ordinary astiologn^ classifications of polyneuntis, w® ,gsujii 
m alcoholic or arsenical polyneuritis the poison is taken by the mouth, and p 
ably the final common toxic substance reaches the nervous system by joccd 
stream In diphlhenuc paralysis, on the other han d, the exotoxins ar® 
focally at the site of the diphthentic ulceration, whether on the fauces, or, as 
laucial diphtheria, at some other local site on ^e body surface This uniqu® 
of entry gives nsc m diphthentic paralysis to a group of symptoms not found 
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ffiriological Varieties of polyneuritis. This group includes palatal and accommodation 
paralyses, which precede the appearance of polyneuritis. It is noteworthy that in 
the case of extrafaucial diphtheria this initial paralysis is not palatal, but is anatomically 
related to the site of the diphtheritic lesion (sl^ ulceration or wound). Yet the 
paralysis of accommodation may occur whatever be the site of the diphtheritic lesion. 
It is believed, therefore, ^at the exotoxlns gain access to the nervous system by 
conduction from the seat of the lesion via the axones of the nerves which innervate 
this region. They pass upwards in the axis cylinders to the central nervous system 
and produce their toxic action directly there, this action being reflected peripherally 
again as a motor and sensory paralysis of the muscles and skin (or mucosa) in the 
region of the lesion. Thus a diphtheritic ulcer on a finger may be followed by a 
local paralysis of that part before polyneuritis develops. The subsequently developing 
polyneuritis is then probably produced in the manner described above, while the 
accommodation paralysis may indicate a spedfic action of the toxin upon the nervous 
mechanism concerned. We thus have a local, a specific and a general group of 
symptoms. The analogy of the local, spedfic and general phases of tetanus will 
occur to the reader. 

A peculiar effect of abnormal metabolism is the occurrence of polyneuritis in 
assodation with bronchial carcinoma. 

Acute febrile polyneuritis and Landry’s paralysis have no known causal factors. 
They make their appearance in apparently healthy persons, adequately nourished 
and free from all discoverable signs of infection, and it 1$ extremely difficult in the 
present state of knowledge to account for them on any hypothesis of avitaminosis, 
or to suggest any possible mode of intoxication. 

Many of the intoxications of the nervous system commonly induded under the 
heading of polyneuritis are assodated with lesions and dinical manifestations which 
are not those of polyneuritis. Such substances, to name but a few, are lead, mercury, 
copper, carbon disulphide and carbon monoxide, and it would be erroneous to regard 
these as causes o^olyneuritis. 

Pathology. — ^The changes in the nerves are those of parenchymatous neuritis, 
and longitudinal sections stained by the Marchi or Weigert-Pal methods show severe 
degenemtion of the fibres. The alterations arc most intense in the small branches 
supplying the sldn and musdes, and they diminish in severity as the larger branches 
are approached. They are best seen in the terminal branches of the musculo-spiral 
and anterior tibial nerves. The wasted rausdes often show a reduction in the size 
of their fibres, sad sa iacresse of connective tissue — fibrous m^w/tis. TJio spinal 
cord may be healthy, but in almost all cases examination by modem methods shows 
changes in the nerve cells and degeneratioriin the tract fibres derived from the posterior 
roots. ■■ 

Symptoms. — As might be expected from the composition of the peripheral nerves, . 
the symptoms of polyneuritis may consist of disorders of movement, sensation and 
autonomic function, and these disorders are symmetrical and typically begin in the 
peripheral portions of the limbs and spread proximally. The relative severity of these 
disturbances varies from one variety of polyneuritis to another, and the detailed 
sjTnptomatology of each variety is more fully considered below. The motor disorder 
is in all instances a lower motor neurone paralysis, with the characteristic weakness, 
reflex loss and tendency to wasting of the muscles : a marked propensity to contracture 
IS universal. Bilateral drop foot is in a large number of cases the first objective motor 
manifestation. The sensory disorders are sinularly peripheral and sy mm etrical and 
may mvolyc both superfidal and deep sensibility and may be both positive (pains and 
pancsthesix) and negative (anassthesix). The first complaint is usually of numbness 
m the^ feet and in the hands, and this extends proximally, and Is soon accompanied 
by objective sensory loss, which by reason of its mode of development soon has char- 
acteristically a “ glove and stocking ** distribution. In some varieties the autonomic 
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defects are seen m alterauons m sweat sccreUon and trophic changes ■" 

nails and other tissues „hich has already been mentioned Ihouga 

The cerebrospinal fluid m the imrcuvc lyp -uo showing an increase 

dcccncration of the spinal cord and this disease ™ ^ ^ ce^ _jj ^ pointed out 

neuntis The differential clinical features are given ^ p ^ confid^^ 

Serf the disunction at an early stage may >" =““ “tTniemia » 


there the distinction at an early stage may in some uisc» IW 

only by exammanon of the blood for the characters o p ( polyneiintis 

development of extensor plantar leBexes is an absolute po“‘ S against subacuB 
while a great excess of protein in the cerebrospinal fluid B,„do„ reflesa 

corobine^d degeneralton When sensory disturbances „ay be suggM"^ 

ste prominent symptoms and muscular Difficolw usually an»f 

and the resemblance is still greater when ataxia is pi«ent Uimc ^ ^ peal 

when the distinction has to be made between tabes a" be made froo 

who has courted boA^d^^seas^ . >» Pins of uW 


The” natur“f d“dr3tnbmToTof the’ sensory ihfrrcttra 

cannot be mistaken by anyone who is familiar with f ujfjjnsibilityaroan'* 
thesia of the extremities is common to both diseases but -very cas« 

ihe nole and afoss the chest is peenliar to tabes and ,s “m^bes S7seas. 

In neuritis the calf muscles and nerve trunlw are tender touch 

bility of these structures is usually greatly diminished s^scst tabes 

?empetatute and great exaggeration of the abdcmmal reflexe * ° ^ , ... 


temperature and great exaggeration of the abdominal reflexes ais 
Examination of the cetebrospinal fluid usrfy puts *' ‘'“8''°““ pobo®^^^ 

Rarely docs polyncuntis come on with such rapidity as to 00"“' P , naPiB 
When It does so the oceuiience of any penpheral sensory loss may^e 
and the absence of cells in the cercbrospmaJ fluid shows that the illness u 
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types of the disease this is the rule contractures 

Disability after recovery from the neuntis may result from muscular c 
wasting or neuntic pains , influence o 

Treatment —The first csscnUal is to remove the patient from tne 
the exatmg cause In alcoholic cases rigid precautions are a ne^s*’'^ 

secret access to alcohol To attain this treatment in an institution is nimosi 
In most instances when the cause whatever it may be is removed graa gg^enty 
ment sets m and complete recovery ensues m a time that vanes mpre'r"* 

of the symptoms Dunng this time the physician s most important u joint i® 

the occurrence of deformities and contractures From the beginning c 
the affected hmbs should be moved passively to its full range several timw ^ ^ 

• • • ’ • - that the attitude of the limbs dunng ^ usc 

e maintained at nght angles to the legs j 


me aiicticu 
and care should be taken to ensure t 
able one espeaally that the feet a 
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of appropriate apparatus. Drawing up of the heel must be prevented at all 
costs. 

Gentle massage is sootliing in the acute stage, provided muscular tenderness does 
not preclude it. Later, more vigorous rubbing may be given, and the patient should 
be encouraged to move the limbs voluntarily. Electricity is seldom called for. Anal- 
gesic drugs and soothing applications may be needed at the onset. Thereafter local 
treatment to tlie limbs is combined with measures to improve the patient’s general 
condition. 

The administration of vitamin preparations has now a great vogue in the 
treatment of both multiple (parenchymatous) and interstitial neuritis. In the latter 
its use has no theoretic^ justification or practical value, and even in the former, 
though its use is rational it yet remains to be proved that the course of the malady is 
materially influenced. This may be due to inadequacy of dosage in the past, and the 
parenteral injection for from 2 to 4 weeks of 1000 to 2000 units daily is the minimum 
dosage likely to be efficacious. Even with this dosage it is not yet clear that the 
course of any etiological variety of polyneuritis is materially influenced, and extrava- 
gant claims should be treated with great reserve. 

ALCOHOLIC NEURITIS ' 

, In former years alcoholism was perhaps the commonest cause of,severe peripheral 
neuritis, but at present alcoholic polyneuritis is a rare disease in the British Isles. 
It occurs most often in women, especially in those who take small amounts of alcohol 
frequently, and it has often been the first indication of secret drinking. There is 
much evidence that the disorder results as much from the deficient diet and the 
chronic gastritis commonly found In alcoholic subjects as from the direct toxic effect 
of the alcohol taken. 

The onset is insidious, and in most cases premonitory symptoms, such as numb- 
ness and tingling in tlie extremities or cramps in the muscles of lower limbs, 
are present for several months before actual weakness occurs. Subjective sensory 
troubles ore a marked feature, even in the early stages. Besides numbness and tingling 
the patients complrin of feelings of excessive heat or of coldness in the limbs, or of 
severe aching or cutting pains in the legs. Painful cramp in the calf muscles is a 
common symptom. It is often worst at night, and may interfere seriously with sleep. 
Objective examination usually reveals sensory loss, in which the various elements 
of sensation are affected in a manner which is ahoost pathogzioraomc. 

Stated briefly, there is anxsthesia of the skin with hypenesthesia of the deeper 
structures. Light touches are not appredated at all or many are missed, the tempera- 
ture sense is defective, and the prick of a pin causes no pain, whereas even moderate 
compression of the muscles may cause the patient to cry out. The sensory loss is 
greatest in tlie feet and hands and diminishes towards the knees and elbows, hluscular 
tenderness is usually greatest In the calves. The soles of the feet are also unduly 
tender. Hyperalgesia is often well marked before antesthesia of the skin appears. 
To the disability caused by pains and spasms, weakness of the muscles is added in 
all but the slightest cases. The arms may suffer first, but in most cases the extensors 
of tlie toes, the dorsiflexors of tlie ankle, and the extensors of the fingers and wrists 
are attacked in progression, and double foot-drop and w'rist-drop result. To over- 
come the foot-drop, the knees are raised high in walking. This gives to the gait the 
“ steppage ” character which is common to all forms of peripher^ neuritis. In most 
cases the distal flexor muscles arc also affected, but to a slighter degree. In severe 
cases, weakness extends to the proximal muscles and even to me muscles of the trunk. 
The affected muscles become soft and Uiniinish rapidly in bulk. Unless precautions 
are taken, contractures occur in the flexor muscles and produce deformities of the 
limbs, whicli add greatly to the difficulties of treatment. 
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At the onset the knee jetks arc exaggerated, but m 
patient comes under obsemUon all the ““ ^[“rttr^ntrd k reOined 

reflexes may be unaltered, diminished or absent Sphincter roiiu 
aSt bilateral weakness of the face is often present but severe 
^ysfagS and weakness of the external ocular ”'fdes have teen observed 
^ Tiophic and vasomotor disturbances in ^ and they may 

and feet often perspire freely at fiist and then “"ftheha/dsS’lowerexUemi 
be white and cold or red and hot In some caM mdema of the han^ or l 
ties IS present In chronic cases the skin of the hands and hngers is tnm, 
and shmy, and the nails are ndged and bnttle defect One 

In almost every case of alcoholic ncunos there is this disease- 

form-Korsakoff’s psychosis-is charactcnsUc of a^ jirreint events and loss of 
The most prominent feature is failure of memory for rewnt 
appreaation of time and place A patient who hw been ^ ^ho has 

nervous diseases for several weeks, when visited by the rsident p y 
attended her daily, will “ recognise ’ him at once as Dr X, “ 5ie sajs 

since he brought her first chfld mto the world some years ago She is 
in a lying-in hospiul which she entered yesttr^y, and has just been mntm 
her second baby, who is in bed beside her She also recognises , ^ the 

bedside, and connects them with events of long ago Everyt^ng ,, be 

most circumstantial manner, and if the facts were not known her ^ „ 

accepted as truth In most casm *e inental defects ate by 

merely a failure of memory, to which is added moroseness and imtaou ty, 
withdrav\al of alcohol 

ARSENICAL NEURITIS 

Peripheral neuritis may be caused by a smglc large dose of arsenic, 
result from prolonged use of the drug m the treatment of such disease as no g 
disease, chorea and severe anaimia It is a rare malady, and the 
appearing under the last named conditions is negligible The toxic action oi 
with alcohol seemed to be greater than that of cither alone „ 

The descnption given of alcoholic neunus applies to this form as wcU 
a^thesia of the skin and tenderness of the muscles arc more constant and more . 
in the arsenical form, and paralysis and atrophy of the muscles are often 
spread and more rapid m their progress Hyperkeratosis of the soles and P’S®®” j,osi3 
of the skin are characteristic of arsenical poisoning In a suspected case the 
can be confirmed by the discovery of abnormal quantities of arsenic in the u 
m the hair and skm , the 

The mental changes described m connection with alcoholic neuritis _qus 
heading of Korsakoff s psychosis may be present, cspeaally when repeated poiso 
doses of arsemc have been taken 


DIPHTHERITIC PARALYSIS 

The exotoxin of diphtheria is highly selective for nervous tissues and 
of paralysis occurs m a very high proportion of the cases The intensity of the pa 
bears no constant relation to the seventy of the local infection, for cases m 
the onginal disease has passed unnoaced may be followed by senous dam^^ 
nervous system Walshe has classified the nervous manifestations of diphthena 
three distinct groups, namely, the local, the specific and the generaUsed paralyse 
LocoZ paraljsis occurs m parts related anatomically by nervous connections 
site of the diphlhentic lesion In faucial diphtheria, the local palsy oalsv 

palate In extra fauaal diphthena, eg infected sores on the limbs the 
appears in the muscles supplied by the segments of the cord to which afferent n 
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from the infected focus pass. The reason for this is, that toxins elaborated by ^e 
diphtheria bacillus ascend from the primary focus to the cord or the medulla. Having 
reached the central structures, they diffuse to neighbouring motor cells and, by injuring 
them, cause paralysis of the muscles they^ supply. Parmysis of the palate' therefore 
docs not occur except in faucial diphtheria. 

The specific manifestarion of diphtheria is paralysis of accommodation. Like 
trismus in tetanus, it is not due to a local lesion, but occurs in many cases, whatever 
the site of origin of the toxins. It is present in cases of both faucial and extra-faucial 
diphtheria, and is the local effect of exotoxln accepted from tlie general blood-stream. 

The third or generalised form of diphtheritic paralysis is multiple neuritis. It 
follow'S extra-faucial as well as faucial diphtheria, and is also a result of the action 
of exotoxin circulating in the blood. 

As faucial diphtheria is the commonest form, the most frequent nervous symptom 
is paralysis of the soft palate. It is shown by the nasal quality of the voice and by the 
regurgitation of fluids through the nose. As a rule, the weakness is bilateral and 
equal, but in some cases it is greater on the side on which the local lesion is more 
severe. It makes its appearance in most instances about the end of the second week, 
but may come on as early as the fourth day, and as late as the sixth week. The soft 
palate is relaxed, and its movement on phonation is diminished. The palate may be 
insensitive, and its reflex is often diminished or lost. Recovery usually occurs in a 
few weeks. In rare instances the musdes of the pharynx and the vocal cords are 
paralysed. Together wth palatal palsy, it is common to find marked weakness and 
tenderness of the stemomastoid muscles and masseters. These are also local effects. 

Paralysis of accommodation appears about the same time as the palatal palsy, 
perhaps a few days sooner. The reaction of the pupils to accommodation as well 
as to light, can almost always be obtained. The trouble is subjective, and is shown 
by defects of near vision— for e.xaraple, by inability to read small print. Hypermetropes 
suffer great inconveruence. In myopes it may pass unnoticed. Paralysis of any of 
the extrinsic ocular muscles with strabismus and diplopia may occur, and this may 
be cither nuclear or peripheral in type. 

Multiple neuritis usually comes on 3 to 6 weeks after recovery from the throat 
infection. Its presence is often detected when patients begin to exert themselves 
during conralescence. Weakness and aching pains in the legs, unsteadiness in walk- 
ing, dumsiness in performing fine movements with the hands, feelings of pins and 
needles^ in the extremities — all these are common early symptoms. Weakness affects 
vn 'jaiymg degiet? tht masdes oi ihe netk, trunk and Yunbs. It is generaiiy siigiit in 
degree, greater in the lower than in the upper extremities and greater in the extensor 
muscles than in the flexors. Marked lo^ atrophy is uncommon. In severe cases, 
life may be endangered by paralysis of the intcrcostals and of the diaphragm, but 
fortunately one set of muscles has usually begun to recover before the other is seriously 
affected. The small muscles of the hands and feet and the muscles of the calves and 
forearms are almost always tender on pressure. They are soft and flabby, and often 
show a partial reaction of degeneration. 

Sensory ataxy is almost ^ways present, and is often severe when the paralysis is 
^vial. It causes the patient great inconvenience, as it interferes seriously \vith walk- 
ing and_witli the finer movements of the hands. Objective examination reveals 
sensory impairment of the “ glove-and-stocking ” type. On the hands and feet, the 
loss to light Uctilc stimuli is often complete, pain and temperature being less affected. 
As tlie limb is ^cended, sensation gradually becomes normal. Even wmen the sensi- 
bility of the skin is but little diminished, the sensations of position and of passive 
movement in the extremities are often seriously impaired, and the sense of vibration 
is often lost. 

In the early stages and for a few days the tendon-jerks are exaggerated, but are 
lost later in every case. Their return is often long delayed, and it is common to see 
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pauents monlhs after rccorcry of normal power ‘.Sanv ™n*s\fter 
absent It IS common also to find them absent many . ihinno the attach 
diphtheria in patients who mve no sofe givra a nornial 

The skm reflexes are usually retained, and stimulation ol the sole gi 

'“Sac failure is a grate but uncommon eomphmtion 

Vasomotor paralyses and disturbancea m the nutntion of the 

often in other forms of peripheral neuritis, always occurs 

that survive the attack, complete recovery from the nervous uouDlcs aiw , 

ACUTE FEBRILE POLYNEURITIS 

Synonym —Acute Infective Polyncuntis Ktaor-irtenscd by a 

At various times small epidemics of a form of g^cribed (Oder, 

febnle onset and by the involvement of the faaal nerves have been descrio 
Gordon Holmes, Rose Bradford and others) ,llv different from 

Nothing 13 known of its muology and it is probably not |,able to 

Landry s paralysis in nature, though less fulminaung in onset and 
grave involvement of the trunk muscles , ^ limbs, 

The onset is with slight fever, headache and malaise, pains in bac 
and such general symptoms as a co^aa or gastro j symptom 

persists ^ dava then ehosc before the signs ana 


d such general symptoms as a co^za or gastro intestinal irniaiiau 
^ irsists for 2 or 3 days only A few days then elapse before J,e?ctely 

5f polyneuritis develop It is said that the proximal “'r s of polf 

mvWed than the distal muscles, a point of distmcuon proWy 

neuritis, but this relative incidence of weakness is not invariable 
been over stressed The trunk muscles do not escape, and the face is ottc 
paralysed As in other forms the paralysis is of the lower motor neurone wp » 
atrophic and with loss of tendon jerks Sensory loss is very slight, and tn 
tive^ slight muscular tenderness The cerebrospinal fluid may snow e 
m the protein content, but is otherwise normal ^j.„„4ual case 

The clinical course is variable, and someumes fluctuating in the yj the 

Death may ensue from paralysis of the respiratory muscles, but rccov ry 
majority of cases is fairly rapid There is the usual tachycardia of poiyne 
the patient survives the acute phase, complete recovery ensues 


DIABETIC NEURITIS ^ 

In many patients with glycosuna, symptoms are present which point to ^ 
m the peripheral nerves In some cases the only symptom is neuralpc p it 

distribution of one or more nerves This is commonest m the lower limbs, 
simulates sciatica and sugar is found in the urine in the absence of any gj 
diabetes In other cases, a single large nerve trunk suddenly becomes par y^ 

In severe diabetes the knee jerks and ankle jerks are diminished or . lowef 
than half the cases 'Ihis may accompany subjective sensory troubles in 
limbs, or it may appear as an isolated symptom The muscles are very ol ® tbe 
and the vibration sense of the feet is frequently absent To objective 
sensibility of the skin is usually intact Perforating ulcers of the feet 
observed Only in very rare instances does the neuritis proceed to the stage o g 
ised peripheral paralysis of motor and sensory structures 

PROORESSIVE HYPERTROPHIC POLYNEURITIS 

Dejerine and Sottas described an extremely rare progressive form of char 

sometimes developing in infancy, showmg an hcredo familial inciden«. of 

actensed by thickening of the nerve trunks due to hypertrophy of the sn 



LBAD PALS7 


1593 


Sch^vaim. In recent years other cases of hypertrophic polyneuritb have been de- 
scribed vfhich have no hereditary or fomiUal character. There is evidence that some, 
at least, of the cases described under this heading were examples of primary amyloid- 
osis of the peripheral nervous system. 

Pathology. — ^The thickening of the ner\'e3 may be palpable during life, but is 
not invariably so. Microscopiolly this thickening is found to be due to masses of 
non-nudeated tissue arising from the sheath of Schwann. 

Symptoms. — ^The malady develops and progresses very slowly with peripheral 
weakness, rnuscular wasting, sensory loss, loss of tendon-jerks. There may be noted, 
in addition, kyphoscoliosis, nystagmus and ataxy of movement. It was formerly 
thought that the Argyll Robertson pupU was an integral part of the symptom-complex, 
but this is not the case. 

Prognosis. — ^Death ultimately ensues from intercurrent disease. 

Treatment. — ^There is no known treatment which is effective. 


LEAD PALSY 

The nervous effects of lead poisoning are confined almost entirely to motor 
neurones. Subjective sensory disturbances are often slight or absent, and in most 
instances there is no objective sensory loss. 

Pathology.— Aub in 1923 showed that the first event was the local concentration 
of lead in those musdes which were about to be paralysed and that the paralysis was 
a mns riilaf event primarily, and that, secondarily, the lead ascends along the motor 
axons and may finally cause the death of the ventral horn cell. The degenerative 
changes in the nerves are confined almost entirely to the motor fibres, and are most 
intense in the intramuscular twigs supplying muscles of the extensor groups. Normal 
and degenerated fibres are found side by side, the former becoming more numerous 
as the nerve is traced upwards. Degenerative changes due to the action of lead are 
also found in the affected muscles. 

Symptoms. — In most cases of the common antehrachial or temt-drop type, 
paralysis is limited to the extensor muscles of tlie fingers and wrists — that is, to the 
muscles supplied by the musculo-spiral nerve. But the brachio-radialis and the 
abductor longus pollicis, also supplied by this nerve, usually escape. Inability to 
extend the first phalanges of the two middle fingers, o^ving to weakness of the common 
extensor, is usually tire first difficulty. The special extensors of the index and little 
fingers, the long extensors of the thumb and the extensors of the wrist are next 
attacked, and the characteristic wrist-drop appears. As a rule the paraij'sis becomes 
severe about a rveek after it is first noticed. By this time it is usually bilateral and 
symmetrical, but for several days, or even for several weeks, it may be confined to 
one side. The affected muscles waste rapidly and the back of the forearm becomes 
flattened, thus rendering the intact brachio-radialis more prominent. In this form, 
loss of power always precedes atrophy, and some muscles may show weakness without 
any wasting. Recovery is almost idwav's complete. Simple weakness without atrophy 
usually passes off in a few weeks. If the wasting is moderate and the muscles still 
react to faradism, recovery may be expected in a few months. When the atrophy 
is severe, a jear or more may ebpse before recovery is complete. 

Occasionally the deltoid, biceps, brachialis and brachio-radialis muscles arc affected, 
either alone or in company with the forcann muscles — upper arm or brachial type. 
Less often paralysis occurs in the legs, the muscles supplied by the peroneal nerve, 
namely, the long extensors of the toes and the peronei, being chiefly involved — 
peroneal type. Like the brachio-radialis in the arm, tlie tibialis anterior, although 
supplied by^ the peroneal nerve, usually escapes. This type is usually associated 
with paralysis of the forearm muscles, and runs the same course. 
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In the form of paralysis described above 
traumatic lesion to a nerve Lom of powM ^^JsJed while the reaction 

wasting, faradic irritability of the imoTete h Ttherefore called 

to calJamsm is retained, and recovenr is usuaUy cojnplete /jJ ^ers of pro- 

the^degcnerative form In the scMnd form, toseSicr, faradic and 

cressive muscular atrophy Weakness and wasting ^me on g wasting 

galvanic irntabihty of the muscles are bo* 

Ind the paralysis is often permanent This “ I"™" Stone (ype-W '= 

It occurs especially in the small muscles of *e hand-rlriin Dwto yp 
Limctimes i«egular m its dismbnuon and affects nany 

It 13 often associated with the first form, but may occur alone ^uch more 

slowly, and accompanies the loss of power, instead of ‘"8 J' showing th' 

intractable than the degenerative form, and often persists after m™; j ^3 f 

first form of paralysis have recovered (See also Lead Encephalopathy, p > 


LANDRY’S PARALYSIS 

In the year 1859 Landry applied *e name "acute ^“”^‘‘’8 fj'^KistiV 
case in which acute flaccid paralysis with loss of reflexes and without ““ „ds 
ances commenced m the penphery of the lower limbs, fcspiratoxy 

The arma were next involved, first m the periphery, '/h'^curred from 

muscles, neck and lastly the cranial muscles were involved, and death oc 
respiratory failure He made a careful micr^wpic «ammatJon ot tne sp 
with the methods then at his disposal, and failed to detect m it any mo 
He subsequently described this symptom complex, which has since borne 
from an analysis of ten cases j j u fmm the acute 

Since this time a large number of cases have been recorded which, trom i 
nature of the onset, and from the spreading nature of the paralysis, ^ 

scribed as cases of Landry’s paralysis This name should be r^^^ritted to i 
of acute spreading paralysis, m which disorders of sensibility and spnina 
are absent or httlc marked, and m which recovery is complete if the pa“®“‘, 
and m which no gross lesion is found within the nervous system araljs^® 

Acute poliomyelms may also, m rare cases, give rise to a spreading P ^eot 
and cause much difficulty m diagnosis , but it is invariable that some p 
paralysis remains upon recovery, and, further, the lesions of poliomyelitis 
gross and characteristic , resemble* 

jEtiology — ^^Vhat is known of the causation of the disease m general 
very closely that of acute polyneunlis It affects males much more frequen y 
females, and occurs chiefly m adult life between the ages of 16 and 54 yearn 

Pathology — Slight hyperasmia of the spinal cord, and especially or ^ , 
matter, with a few punrtiform hsemorrhages, is the only change 
naked eye examination Very definite histological changes are found }*P°° q|uojji, 
scopic examination m the anterior horn cells and in the cells of atoljsis 

where any decree of change may be found, from an early pencentral chroma 
to a complete loss of the chromatin granules and concentration of nucleu j-egard* 
The cerebrospinal fluid xs clear It may present no abnormality either as 6 ^ 
cell or albutmn content. In other cases there is an excess of albumin, sm 
respect it resembles the cerebrospinal fluid of polyncuntis, which is the 

inous, and sometimes so highly so as to clot spontaneously In a few instan 
fluid contams numerous lymphocytes ibc 

Symptoms — The onset is m some cases abrupt, with the appearand- 
characterisuc spreading paralysis Much more frequently the paralysis is p 
by certain premonitory symptoms, which may last from a few hours to days o 
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These s}Tnptonis may consist in malaise, headache, lassitude, insomnia, anorexia, 
constipation, gastralgia, vomiting and diarrbcea, and there is not infrequently slight 
elevation of temperature. More characteristic still among the prodromal signs are 
subjective disturbances of sensibility. Pains in the back and limbs are common, 
and may be of a dull aching nature, or they may be sharp and shooting in character. 
Numbness, tingling, “ pins and needles ” and other parmsthesias may occur over any 
part of the body, and are most commonly complained of in the periphery of the 
limbs. The muscles may be locally tender during this prodromal stage. 

It is not uncommon for the paralysis to commence in the periphery of the lower 
extremities, to ascend rapidly and to involve the muscles in the order of their in- 
nervation from the spinal cord, the trunk becoming affected before the upper extremi- 
ties, and the intercostal muscles before the diaphragm. The muscular weakness may 
commence in any group of muscles, as, for example, in the face, neck, upper extremi- 
ties or trunk, and when so commencing the spread of the paralysis is downwards, 
constituting a descending type of paralysis. 

In Landry's paralysis, as in acute polyneuritis, the innervation of the respiratorv 
muscles seems to be peculiarly resistant to the toxin. 

In those cases which recover the advance of the paralysis ceases, and those muscles 
which have been most recently affected begin to show some recovery quickly. 

^Vhen the disease does not prove fatal either from respiratory failure, pulmonary 
complications or sudden syncope, the paralysis ceases to spread, and me patient 
enters upon the stage of recovery. 

The parasthesia;, which have been described with the onset, often persist, and 
there may be cramp-Uke pains. Not uncommonly the muscles are tender upon deep 
pressure; but there is never that severe degree of tenderness met with in some 
forms of peripheral neuritis as, for example, in alcoholic neuritis. There is exception- 
ally blunting of sensibility, most marked in the periphery; but this Is never deep, 
nd is rapidly transient. 

Though from the general weakness of the trunk muscles there may be some 
difficulty in emptying the bladder and rectum during the first few days, and even 
retention with overflow inconlinence that may require catheterisation from the same 
cause, yet these last but a few days. The deep and superficial reflexes disappear 
early with the onset of the first signs of the paraysis in the affected regions. The 
psychic functions remain unimpaired throughout. 

Diagnosis. — ^Thc rapidly spreading character of the paralysis in Landry’s disease 
is so striking as to necessitate distinction only from those few maladies in which a 
similar rapidly spreading paralysis may occur, and these are acute spreading myelitis, 
intrathecri hasmorrhage, acute poliomyelitis (spreading type) and acute polyneuritis. 
Acute spreading myelitis is at once distinguished from Landry’s paralysis by the 
severe sensory loss and sphincter paralysis, which in the former condition develop 
pari-passu wth the motor paralysis and, further, if the myelitis does not involve the 
lumbo-sacral enlargement of the spinal cord, an extensor plantar reflex \viU be observed. 

The rare, spreading form of poliomyelitis presents difficulty in diagnosis, espec- 
ially in the a^te stage. The gene^ syinptoms and the pyrexia are apt to be more 
severe in poliomyelitis. An onset in childhood is more suggestive of poliomyelitis 
than of Landry’s paralysis. A fairly high polymorphonuclear leucocytosis in the 
blood, and a lymphocytosis in the cerebrospinal fluid, are in favour of poliomyelitis. 
The persistence of local atrophic palsy on convalescence is absolute evidence of 
poliomyelitis. The distinction of Landry’s paralysis from acute febrile polyneuritis 
depends on the^ mode of spread of the paralysis, and on the possible presence of 
numerous cells in the cerebrosptnaljfluid. 

Prognosis. — In about one-half of the cases the paralysis advances until the 
respiratory and bulbar muscles are involved, and death occurs from respiratory' failure, 
usually on the third or fourth day, but sometimes not until 10 days or more have 
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elapsed So long as the paralysis is extending, i'The“extt°ns'?n‘3“tS 

and bulbar muscles are fading, the prognosis is ''■ 1 ^ 8“'= ^he a 

paralysis may, honever, cease at any stage, and when this oemra ttn P S , ^ 
EL becomes favourable, even though there be considerable miolvemeni 

respiratory and bulbar muscles j . ^ r.»cr and the disconifcrt 

Treatment.— The patient must be placed at roroplete rest, ^ ^uously 
and pamc^vhlch are likely to ansc from the mter inability to niove rni^t U ^ 
rebe>ed by frequent changes of posture The grea^t care “ usually 

patient is adequately fed %ith nutnUom and light regu 

indicated A mercurial aperient should be administered early bladder sboulil 

larly relieved, for m some cases obsunatc consupauon oijwrs 1 he Dia 
be mthetensed, if there is difficulty in micturition. Both pain and pyrexia 
rehe\ed by the admmistraUon of sabcylatcs or aspirm Umnchi. Oxyg^i 

Atropine tends to check accumulauon of sccreuon wit^ the 
may be administered where cyanosis occurs, and it may be maladr ^ 

patient m a Dnnker respirator When once there are signs 
passed its height, and that recovery is commencing, little treatment is req 
careful nursing and feeding Gentle massage may then be emplojeti. 


MUSCULAR DISEASES 

PRIMARY MUSCULAR DYSTROPHIES 

Synonym —The Myopathies --launders® 

Under this heading, a disease is desenbed m which the \omnUry musa» i 
primary degeneration, independent of detectable disease in other parts 
desenpuon, a number of clinical types have been distinguished orcsen^ 

at which the duease appears, to the group of muscles first atttcked, ^ £^r 

or absence of pseudo hypertrophy, and to the prominence of the hereoita j 
The chief of these arc-^l) the pseudo-hypcrtrophic type, (2) 

Erb , (3) the faao scapulo humeral type of Landouzy and Dejenne , (4) tnc 
The first type is fairly constant, but there is m reality no sharp division 
the different forms That the others do not represent separate disca^ V 
by the appearance of more than one of them in members of the same or 

disease is familial, and it is also hereditary in the sense that it may appear m 
all the members of a family through several generations jjiose 

The changes in the muscles m the myopathies are essentially the same ^ 
which occur when muscles degenerate from any other cause, namely, a s 
progressive atrophy of the contractile elements, with a concurrent 
and fibrous tissue However m most cases of myopathy swelling or 
some of the muscle fibres is a feature of the microscopic picture, and this ^godo- 
IS believed to represent an early stage of the degenerative process In to® P^£ 
hypertrophic form the connective tissue hyperplasia is excessive m jjjd 

affected muscles and their bulk is increased In the other forms of the auy 

in those muscles m the pseudo hypertrophic form which become weak ^tr ofb"» 
increase m size, the overgrowth of coimective tissue may balance the loss 
due to atrophy of the contractile tissues, and the diseased muscles retam 
size , or atrophy may proceed faster than hyperplasia and the muscles was 
the begmmng 

1 PSBUDO-UYPEETBOPHIC MUSCULAR DYSTROPHY 
.ffitiology — ^The cause of the disease is unknown In many instan®®® 
cedent cases can be traced m the family In others, a family history is o 



PRIMARY MtlSCOLAR DY3TR0PH1BS 1597 

always on the mother’s side. Isolated cases occur, but more often several children 
arc attacked in each generation. Boys suffer more frequently than girls in a propor- 
tion of about 5 to 1. Sometimes one sex alone suffers, sometimes both. It is rare 
for all the children to be attacked. The males who escape beget healthy children, 
whilst the females, who appear to have escaped, may transmit the disease to some of 
their offspring. 

Symptoms, — ^Tlie symptoms appear in early childhood. The onset is often 
delayed to the fourth or fifth year, rarely until towards puberty, and very rarely until 
as late as the twentieth year. In cases of late onset, enlargement of the calves has 
usually been present for many years. Weakness appears first in the muscles of the 
• pelvic girdle. The child, who usually looks fat and strong, begins to walk late, he 
falls easily and rises ag^n with difficulty. He docs not romp as other children do. 
He cannot skip or jump, and he has great dJflicuhy in mounting stairs. At first the 
muscles may be normal in size, but, as a rule, some show obvious enlargement before 
the fifth year is reached. The enlargement is most conspicuous in the calves, the 
buttocks and the infraspinati. The erector spin®, the quadriceps in w’hole or part, 
the deltoid, the supraspinatus and the triceps often show considerable hypertrophy. 
Occasionally tlie masseters are enlarged. At the same time other groups of muscles 
atrophy. This is most severe and most frequent in the latissimus dorsi and in the 
lower part of the pectoralis major. Later it extends to other muscles, and ultimately 
to those which ^vere at first hypertrophied. The neck and face arc spared. There 
is no exact correlation between tlie size of the diseased muscles and tlieir power, 
but w'cakness is usually greatest in those which show most atrophy. The defects 
are greater in the proximal muscles, and diminish distally. The hands often retain 
good power to the end. This distribution of paralysis gives rise to certain character- 
istic defects of attitude and movement. 

In standing the legs are placed far apart, and the upper part of the trunk is thrown 
back, so that a plumb>line from the most prominent vertebra falls behind the sacrum. 
This attitude compensates for the forward diting of die pelvis, resulting from weak- 
ness of the glutei, which normally raise the anterior border of the pelvis by lowering 
its posterior border. In the sitting posture the lordosis disappears, for now the attach- 
ments of the flexors of tlie hip are approximated, and these muscles no longer lower 
the anterior border of the pelvis. On lying down the lordosis appears again, but can 
be abolished by relaxing the flexorsof the hip-joint, that is, by flexing the hips passively. 
In walking, the feet are widely separated, and to dear the ground with the advancing 
foot the body is inclined first to one side and then to tlie other. This “ waddling ” 
produces a gait like that seen in congenital dislocation of the hip. The early pre- 
ponderance of weakness in the extensors of the hip and knee is betrayed by the 
great difficulty experienced in mounting staira. 

The manner in which the child rises from the supine to the erect position is 
almost pathognomonic of the disease. He first tries to sit up, but fails. He then 
rolls over on his belly, and raises himself fust on his knees and elbows, and then on 
his hands and feet. Next he places his hands on his knees, and as it is impossible for 
lum to raise the trunk aedvdy owing to weakness of the extensors of tire hip, he 
literally climbs up Jus tliiglis. Pushing the extensors may be enough to enable him to 
complete the movement ; if not, he jerks the shoulders bad: suddenly and gains the 
erect posture by a writhing movement, whose details are difficult to follow. To climb 
the thighs successfully a certain amount of power is necessary to hold the knees 
slightly flexed. When this power is lost he is no longer able to rise. The arms 
are also used to assist the weak legs in sitting down and in getting up from a 
diair. 

As time goes on the weakness increases, ai\d invades all the musdes of the trunk 
and limbs. Some_ of the muscles become shortened, and distortions arc produced by 
permanent alterations in the position of the joints. The knees and dhows become 
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flexed, the feet take up the attitude of talipes equmus, the spine becomes curved 

and the whole body is grossly deformed 

The deep reflexes and the electrical excitabdity of the muscles dimmish praauam 
as the wasting mcreases Sensation is unaffected The sphmeters are not involve 
The mental condition shows no abnormality , 

Diagnosis — ^The diagnosis is usually simple if a few of the outstanding leatur 
of the disease are known The defects of atutude and movement, especially the mo 
of nsing from the supine position, together with the characteristic 
enlargement of the infraspmati and calves with atrophy of the latissimus dorsi, lo 
an unmistakable combination , 

Prognosis — This is most grave Few patients reach adult life, and most 
within 10 years of the onset of the disease , 

Treatment — Drugs have no beneficial influence Glycine m large doses n 
been advocated but there is no reliable evidence that it affects the course oi 
disease Massage and passive movement arc usefcl in the prevention of 
and the efficiency of the muscles may be prolonged by suitable exerases “ 

should be practised daily, until it becomes impossible Very often this is lost ow g 
to contraaions of the calf muscles, and is regained after tenotomy 

2 OTHER TYPES OF MUSCULAR DYSTROPHY 
Etiology — ^The separation of the remaining types of myopathy from the pseudo 
hypertrophic form is not an absolute one, as isolated cases are occasionally 
which seem to form a connecting link between the several vaneties The 
however, are habitually separate m occurrence and m families m which . 

cases conforming to the types to be desenbed hereunder have occurred 
several generations no cases presented the peculiar features of the 
trophic form Moreover, the sex madence as well as the penod of onset is difler^ 
m the two vaneties, and it is possible that there is some essential pathological dm® . 
ence between them, and that they are separate diseases With regard to the 
mjopathy unassociated with pseudo hypertrophy, no doubt exists as to their fuoc» 
mental unity They are merely varieties of one disease 

The influence of heredity is much more prominent than in the pseudo hyp^ 
trophic form Isolated cases occur, but they are rare In most msunces several 
members of a family are afferted in the same and m succeedmg generations 
The sexes suffer equally The time of onset vanes within wide limits— 
infancy to old age When the wastmg begins in the face (Jaao scapulo humeral typn 
the disease frequently begins m childhood, but sometimes it begins there late i 
life In the cases where it is first noticed in the musdes of the shoulder and pel'* 
girdle the onset is most frequent between the ages of IS and 35 {Erbs juvenile iyPH 
But here, again, it may begin in childhood or early old age, and the term 
IS hardly applicable to it The same vanaUons m the age of onset are noticeable m 
cases where the atrophy begins in the forearms and legs {dutal type) 

The various types may be exemphfied m membas of the s^c family* and m 
the same family the age of onset may show extreme variation 

The cause of the disease is quite unknown 

Symptoms — In the so called juvemie form weakness and wasUng 
simultaneously In most cases they are first noticed m the arms , but m some famine 
the legs suffer first. Of the arm muscles the biceps, triceps and brachio radialia at® 
most often first affettcd The lower part of the pectorahs major, the 
dorsi, trapezius and rhomboids arc attacked m most cases Atrophy of the serratu> 
magnus is common , but it may escape even m severe cases The deltoid. 
spinatus infraspinatus and subscapulans usually escape Atrophy of the forcat*® 
and hand muscles is rare 



AMYOTONIA CONGENITA 1599 

In the legs, the flexors of the hip, the extensors of the knee and the glutei are most 
frequently affected. The muscles below the knee often escape entirely. 

In the face the zygomatic muscles and the orbicularis are attacked. The face is 
dull and expressionless, the naso-lablal fold is obliterated, the lips are habitually 
separated and the lower lip projects — myopathic facies. The face does not light up 
in conversation, in blinking the eyes are incompletely closed, and the articulation 
of labial consonants is defective. In smiling the mouth forms a straight line, instead 
of its angles being drawn upwards and outwards by tlie zygomatici. The power of 
whistling is lost. When the patient doses his eyes, or compresses his lips as forcibly 
as he can, they can be forced open with great ease. The buccinators are often 
affected, the tongue and the masticatory musdes never. The spinal musdes often 
atrophy, and in a few cases the abdominal musdes have been involved. The exdta- 
bility of the musdes to faradic and galvanic stimulation usually diminishes in pro- 
portion to the ^vasting. The musdes never show fibrillary tremors. Sensibility is 
unaffected, and all the other functions of the nervous system are normal. Deformities 
are neither so common nor so severe as in the pseudo-hypertrophic form. 

Diagnosis. — In isolated cases the diagnosis of myopathy from spinal progressive 
muscular atrophy is based upon the distribution of the wasting, upon the dispro- 
portionate weakness and the absence of fibrillation in the affected musdes and the 
age of the patient. ^Vhen a family history of atrophy is obtained, dystrophia myo- 
tonica and peroneal muscular atrophy must be exduded. Dystrophia myotonica is 
distinguished by the peculiar prolonged response of some of the musdes to voluntary, 
clectri^ and mechanical stimulation, and by the distribution of the wasting. Atrophy 
of the stemo-mastolds, which is constant and severe in d)'strophia myotonica, is 
never seen in the hrms of myopathy now under consideration. In peroo^ muscular 
atrophy the combination of atrophy in the lower limbs and small musdes of the hands, 
together with sensory disturbances in the lower limbs, is distinctive. In an early 
case, when the band muscles are still normal and sensory changes are absent, the 
hfferentiatlon from myopathy may be^ impossible for a time. 

Prognosis. — ^The disease shows wide variations in its course and duration. The 
atrophy may remain confined to the group of musdes in which it begins, or extension 
may take place after an interval of several years. It rarely extends beyond the musdes 
mentioned above. In most cases, even in those that begin in childhood, progress is 
extremely slow, and as no symptom of the disease is necessarily fatal, death usually 
results from other maladies unconnected with the disease. 

Treatment. — Owing to the variable course of the disease, it is impossible to 
estimate the value of any treatment that may be employed. Massage, and especially 
voluntary exerdses designed to bring the we^ened musdes into play, seem sometimes 
to retard the progress of the disease. 


AMYOTONIA CONGENITA 

Synonyms. — Oppenheim’s Disease ; Myotonia Congenita. 

Definition. — A malady of early childhood, usually congenital and sometimes 
familial, characterised by extreme flaeddity, smallness and wea^ess of the musdes, 
which are not actually paralysed, by lowering of the fara^c exdtability of the muscles, 
by loss of the tendon-jerks and by contractures in the region affected. 

Etiology. — In most cases the disease is present at the time of birth ; in a few 
cases it has appeared during the first year of life in an apparently healthy child, 
and sometimes following an acute illness, such as bronchitis or diarrheea. Usually 
sporadic, It has occurred in several children of the same parents. Some authorities 
consider that it is a variant of the Werdnig-Hoffmann disease (j.o.) (p. 1565). 

Pathology. — The chief morbid changra are found in the musdes. In these very 
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conspicuous psthological conchuous am pmscut, 

die myopathia The three most striking mnditions ari>-(l) the mnute sim 
majonty of the muscle fibres, from 7p to 12p, (2) the prince “f 
or “ giMt” fibres reaching 140,. m diameter, and Urger ‘ban any bbr= 

normM muscle: (3) marked regressite changes m the giant fibres. There is ma 

of the connective tissue betueen the muscle bundles Reduction m “““be 
ventral horn cells of the spinal cord occurs, and the ventral roots are small an poo f 

“''sS^ptoms.— The extreme fiaccidtly of the affected muscles is 
tune of hrth. They are smaU and treak, and though there is no gil 

and no absolute paralysis, yet m many ca^ the limbs cannot be roi^d ag 
acuon of gravity, nor can the head be held up. The great relaxaUon o 
and ligaments allows of the most fantasuc attitudes being assumed witnou p 
When the child gets older, he is unable to sit up, but when placed m ^ ^ 

position the spine bunches up from absence of any muscular support, , 

unable to support his weight upon the weak legs The amyotonia -tbe 

and affects the legs always, the trunk often, the arms not infrequently, out 
face. Notwithstandmg the flacadity, some degree of A^^or contra^re is 
present The faradic excitability of the muscles is much lowered, but ® 
Sensibibty and the sphincters are not affected The superficial 
but the deep reflexes are mvarubly absent m the affected regions ibc 
are usually mtelhgent, with good bodily development and growth pwee/of" 
Diagnosis. — ^This presents no difficulty on account of the presence of toe w 
at bu^, the absence of the deep reflexes and the tendency slowly to ““Plfy-ncj, 
has to be separated from those maladies to which it bears a superficial j ^jgs 
namely, the mjopathies, rickety weakness, obstetneal, mfantile and 

^urse and Prognosis. — Some of the children succumb dunng the jg 

severe stages of the isease, but the tendency of the disease is to improve 
the course of years, and in some cases almost complete recovery with return 
knee jerks occurs „tb 

Treatment —This consists in aiding the natural tendency to improve 
massage, passive movements and exercises, m treating contractures wth teno 
and in attendmg to the general health and nutntion 


DYSTROPHIA MYOTONICA 


Synonym — Myotonia Atrophica. , 

Defimtion. — A disease of familial madence, which begins usually in 


and fourth decades of life, and which is characterised by muscular atrophy 
distribution and unlike that of any other disease This atrophy occurs first and 
in the stemo mastoids and facial muscles, next in the muscles of the forearins, _ 
may also be found m the muscles of masucatton, in the vasti, and in the dorsuic 
of the feet and peronei Associated with this wasting, but not commensurate wi 
nor necessarily occurring m the same muscles, is a peculiar difficulty m flirting, 
muscles after effort, cailcd “ myotonia ”, which gives to this malady ^ 
feature which at once separates it from all other forms of muscular atrophy o 
of bodily djscrasia arc often present, the most important of which are 
mature oalffiiess, atrophy of testicles, loss of sexual pow er and general bodJy 
This disease was first placed upon a firm clinical basis by Batten and Gibo, ^ 
Stemert m 1909 Curschmann in 1912 adopted the term Dystrophia Mjotnm 
bemg more correctly dcscnpiwc. 4,tT 

/Etiology. — ^This condition is probably always familial, and the 
homobgous — that is, it tends to appear in the same child-rank, m a number 
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apparently unconnected families at a common distance from one and tlie same 
ancestor, and often it seems to be entirely confined to one cliild-rank. The descent 
of the latent tendency is equally through the males and females, but the males more 
frequently transmit. The presence of the heredo-familial disease in earlier genera- 
tions is often betrayed by other signs, sudi as cataract, frequent celibacy, childless 
marriages, high infant mortality and a dying out of certain branches of the family. 
The malady has been observed at the age of 10 years, but usually tlie onset occurs 
bet\veen the ages of 20 and 35 years. A large number of the patients have been 
unusually gifted and proficient in athletics prior to the onset. Both sexes may be 
affected. No exciting causal factors are known. 

Pathology. — No definite changes have been found in the nervous system. The 
muscles presenting the myotonia have repeatedly been examined and found normal. 
In the atrophic muscles ^e morbid process singles out certain fibres especially, so 
that thick and thin fibres are found lying together. There is increase of the muscle 
nuclei round thick and thin fibres alike, though some atrophic fibres may be found 
with no increase of nuclei. Recent hiodiemici and electrographic studies by Brown 
. and Harvey of a form of congenital myotonia in goats suggest that there is no functional 
disorder of neuromuscular transmission of the motor impulse, but that the disorder 
is in the muscles themselves. 

Symptoms. — ^The onset is gradual and the course extremely slow. The first 
symptom to call attention may be, either the difficulty in relaxing after muscular 
effort — the clin^g of the hand to the tool which has been grasped, the smile that 
is so slow to disappear — or the weakness and wasting of the muscles. The two chief 
signs of the disease — the myotonia and the wasting — seem to have no connection 
the one with the other, either as regards coincidence in time or place. The myotonia 
may appear years before there is any obvious wasting. Moreover, the muscles which 
show the most conspicuous myotonia are often those which are not wasted, and finally 
those muscles which waste greatly tend to lose any sign of myotonia whidi they may 
have had. The extent and the intensity of the muscular atrophy and of the myotonia 
show great variations. The atrophy may be widely spread, and many muscles may 
be myotonic, or the former may be severe and the myotonia slight, or both may be 
present in minor degree only. Lastly, there are cases in which only the atrophy or 
only the myotonia is present. The myotonia consists in an inability to relax a muscle 
immediately after it has been put into voluntary contraction, and the greater the 
effort used in contracting the muscle, the greater the difficulty wth relaxation. The 
pa’uent grasps one by band, and is unable to disengage the band, but pulls it 
. a%yay still grasping, and it may take seconds to relax. He smiles quickly to a suitable 
stimulus, and the face remains fixed at the height of the smile for long after the 
emotion has vanished. In eating, his jaw becomes fixed, he is unable to perform 
alternating movements in the muscles which are affected except at a very slow rate. 
When the myotonia is severe and general, he is liable to fall like a log when walking, 
from inability to relax muscles which have been put into contraction. The myotonia 
is seen most often and to a greater extent in the flexor muscles of the forearm and in 
those of the face, but it may be quite general. In the same patient it may be very 
marked at one time and absent at another. The muscular weakness and wasting 
usually have a most typical distribution, involving the stemomastoids and other 
muscles of the neck, the fadal and masticatory muscles — giving rise to the sad “ myo- 
pathic ” face, the vasti of the thighs, the dorstflexors of the feet and the flexor muscles 
of the forearms, and this is the usual order in which the muscles are afi'ected. It 
is always in one or other of these groups that the wasting commences, but some- 
times the sequence of muscles attacked is quite difl'erent. Fibrillation does not 
accompany the atrophy. The electrical reactions show a reduction both to faradic 
and to gdvanic stimuli, with a tendency to a polar change. The “ myotonic reaction ’* 
consists in a very long-lasting contractioa when the mii^es are stimulated with every 

51 
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form of stimulus, and if the latter be strong it may last as long m 30 

IS usually present m the muscle in those rouscleJ 

modification of it is often superaddcd to the other electncal changes in 

""'Scho'n^f the muscles of the face imd law -""deW^S 
non and phonation The voice is low. it lacks mtonation and has 

quality Sensibility is not affected i, a nr Inri and it is very rare fot 

^ The rule is for the tendon jerks to be diminished or lost, and 1 

aU the jerks to be present m any case the most impoit“‘ 

Apart from symptoms and signs connected with the ““^cles, 
sign o{ the dystrophy “ cataract, which j “s/erT of those lA" 

cataract is often met with in othenvi^se t'“ 0 *y ““ j * 1 ,„ generanoM 

have the muscular changes, and in otherwise f |ce, Ac = 8 ' 

in the affhcted families In succeeding ,s coromenoiig 

of occurrence of this cataract shows remarkable anticipation tna 1 , 
at first as senile caUract, it appe^ at an earlier and ““ „,h The 

generation, until with fully developed myotonia atrophica it appearyn y ^ 
Sresenile caUract of Ae dystrophic generation begins ^ smdl PC"P^ fee 
first in Ae posterior and later in Ae anterior cortical ’“"''I®’ , soft cataract, 

point like opacities scattered through the lens It ripens quickly to a tota 
with a small central nucleus i k,™ childless niarnag® 

The genial organs remam mfantde m some cases , 5'’'“'y/‘''“ , sympto®; 

are common More often sexuality is norna unUl the “"f'' 
after whiA desire and power disappear and ultimate atrophy of Ac tesric „ 

Early frontal baldness is Ae rule A general wasting of all the tasues oi 

seen m many cases . v - ♦!,» flistnbutjon 0 ‘ 

Diagnosis —There is no difficulty m the diagnosis when the owin 
the muscular atrophy is typical and when myotonia is obvious, ^nis pre 

a recognition of the unique characteristics of the disease When the Qj^jen » 
cedes the wasung, the age of onset wdl distinguish this malady gj^ess 

disease, myotonia congenita, and the oncoming of any sign ot not 

muscular wasting will make the diagnosis certain When the . difficult 

appear until long after the wasting is apparent the diagnosis is much mo 
but the wasting of the stcmomastoids is charactensUc . occa 

Course and Prognosis —This malady usually progresses very 5^555 piaj 
sionally very extensive and incapacitating wasUng of muscles and 
develop within a year of the first symptom Some cases seem to remain 
for very long penods The tenure of life is certainly short m 
not appear to be prolonged beyond the middle of the fifth decade The oi 
reported in the records as still living was aged 50 years jq jo 15 

Treatment — It has been found that the adimmstration of qumine, g 
daily, lessens the myotonia considerably Neither electrical treatment no 
has the slightest effort in altering the course of the disease 


MYOTONIA CONGENITA 

Synonym — Thomsen s Disease . ,_^hich 

Definition — A very rare malady, commencing m early chudhooa, .^uoo 
hcrediury and familial, and characterised by a st^ng slowness m the ^ 
of the muscle after voluntary effort. On volunUry contraction FVf 
a spasm whicli relaxes very slowly, resembling the contracUon of the ' 
froR s muscle and its subsequent slow relaxation Peculiar changes m tn 
cxatabiiity of the muscle and hypertrophy of the muscle fibres are constant. 
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Etiology. — Beyond the facts that the malady is usually hereditary and familial, 
only a few sporadic cases occurring, and its inddcnce in early childhood, nothing is 
kno^vn of the causes. Cold, heat, fatigue and hunger conspicuously increase the 
symptoms. 

Pathology, — ^The aflfected muscles are actually hypertrophied, and are always 
firmer to the feel than normal muscles, while sometimes they show a board-like hard- 
ness. The individual fibres show considerable hypertrophy. 

Symptoms. — ^The presence of the disease first becomes evident from slowness, 
clumsiness and awkwardness of movement, with a great tendency to fall if the balance 
is upset. This is often most noticeable after rest, when, on attempting to move, 
the limbs seem glued dowm and move very slowly. Often the patient is able with 
exerdse to w’ork the stiffness off, and the myotonia lessens in the muscles which are 
being used ; but if he is suddenly called upon to put another set of musdes into 
action, as, for example, by losing his balance, he is at once caught up by the myotonia 
and so is apt to fall. In other cases the myotonia increases or is uninfluenced by 
exertion. The musdes of the legs are, as a rule, most affected, but sometimes all 
the muscles of the body may be involved. 

Passive movement does not reveal the presence of any rigidity. The abnormality 
affects only the relaxation of the musdes after voluntary contraction, the peculiar 
feature being the slowness of relaxation due to the continuance of the contraction 
of the musde fibres for a variable number of seconds after voluntary impulses have 
ceased. The peculiarities of electrial exdtability bear the name of the “ myotonic 
reaction ” of Erb. The contraction, either on faradic or galvanic stimulation, lasts 
much longer than the normal and relaxes vciy slowly, and this Is more marked the 
stronger ^e current used; trith the application of galvanism, slow wave-like con- 
tractions of the muscle are seen to proceed slowly from the cathode to the anode. 
There is no pain, no sensoiy disturbances or loss and the sphincters and reflexes are 
unaffected, 

Diagaosb. — The only malady which can be confused with Thomsen’s disease 
is dystrophia myotonica, in which the myotonic symptoms and signs are identical. 
In the latter malady, the onset is at a much later age, the inddence of the spasm is 
upon local groups of muscles, and the characteristic weakness of the fadal muscles 
and atrophy of the stemomastoids, etc., at once distinguish it. 

Course and Prognosis. — Thomsen’s disease has no tendency to shorten and 
destroy life. It tends to become more marked from infancy to puberty, and then 
less marked again as age increases. It has never been known to recover spontaneously. 

Treatment. — No cure for the disease is at present known. The administration 
of quinine hydrochloride, in doses of gr. 10 to gr. 15 by mouth t.d.s., may give con- 
siderable symptomatic relief. Conditions which increase the myotonia, such as cold, 
fatigue and hunger, should be avoided. Most patients are the better for regular 
exercise, as was observed by Thomsen, who was iiimself afflicted with the disease. 


MYASTHENIA GRAVIS 

_ Definition. — A chronic malady of adult life characterised by an excessive fatigua- 
bility of the voluntary muscles, especially those innervated by the cranial nerves. 
This leads to a variable paralysis oi the muscles concerned, which is brought on or 
rapidly increased by exertion, and tends to improve with rest, but w'ltich may ulti- 
mately become permanent. 

^tiology. — The malady seems to have become more prevalent in this country 
during the past 30 years. It affects predominantly young adults bet^veen the ages 
of 20 and 30. It very rarely occurs before puberty, but cases beginning in middle 
or late life are by no means as unconunon as was formerly supposed. The sexes 
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are equally affected Nothing is known of any causal factor, 

“mo?e, though the first onset of sjjnptoms not 

an acute infecuon, particularly of the naM-pharynx. T**® myasthenia 

which cannot be ignored is with exophthalmic goitre, for not only may y 
wC Sat disorder but the ocular posies and muscular weataess which may ocoir 
m Graves’ disease bear no small resemblance to those of ^ central 

Pathology.-The only change foimd within the 
or peripheral, is slight atrophy of those nerve cclU ^ ^/essenual 

muscles, and these changes are certainly not primary. Nor is 
histological change in the affected musclea except where nons of 

paralysis is associated with the degeneration of long disuse. Smdl agg ega 
lymphocytes, known as lymphorrhages, have been desenbed m the muscles 

a large proporuon of the cases subjected to autopsy some “iogree of 
thymus has been found. This may vary between a nts^maf 

several gramraea and small remnants or thymic rests. These thym 
show evidence of proliferation or degeneration holism of 

Chemical examination reveals no sigmficant disturbance in the m yg^ular 

glucose, oilaum, phosphorus or creatinmc, although, in common ® the 

disorders, creatmuna may be present tn myasthenia There is „t]jeDic 

muscle potassium is increased, and that it reverts to normal when tne > 
symptoms arc abolished by an injccuon of neostigmine disorder 

The view expressed m earlier editions of this book that the seat or t 
of function responsible for myasthenia gravis is at the myo-n^ral jun«i^^ 
rAr»n» received confirmation from observations made with physostigm" 


me syniocuc suusuuicu ucuavignunc tvaugtuuiy wv- — .L-Qugjj me 

mission of impulses from the motor nerve fibres to the voluntary musaes 
motor nerve endings depends upon the liberation at the end-plate of 
In m>asthcnu the ^ure of effective mnervauon may be due to ^ or 

of acet>i-cholmc, or to its premature or excessive destruction by cbolme csic 
to the presence of a curarc-hke substance antagonistic m its action to acetyi* _ j. 
Ihc administration of physostigmine temporarily delays the pcnod 

cholmc by the cholmc esterase normally present in the blood, and ‘defect 

of Its activity renders muscular contraction normal. The exact nature oi tn 
still awaits ducidatjon. recasts 

Symptoms — ^Thc onset of the disorder is usually insidious but m 
may be acute. 'Ihc symptoms can all be related to excessive fauguabihty or 
and thus make Iheir appearance after use and improve with rest, and are ttifS 
m the ocmnz and least marked on first waking m the morning The mus 

-IT ...I ..-..-11.. . .1—, ...-..-,-1 ^nrt.rtilnrlv tllC CXW‘**" 


affected arc usually those mnervated by the cranial nerves, particularly tlie ® jo 
ocular muscles, but as the disease progresses the extent of the disorder spr 
imoUc the muscles of the neck, limbs and trunk. Sometimes, however, in 


actcnstic weakness is unwcrsal from its commencement towar*^ 

Ocular symptoms are of the greatest importance. The clerk 1® 

the end of the day he is seeing double, or that one or both upper 
the morning on waking tlic ptosis and diplopu have both disappeared, only w 
after another day’s work, ‘ihc school tcaimcr notices that as he lectures n» 
gradually grows weaker and more husky, and acquires a nasal quality. l nicultf 
clears up with a rest, and is invariably worse towards the end of the day. .t * y be 
in swallowing is a common 8)mplom At the commencement of a meal all 
well, but as It goes on the food u forced down with increasing difficulty jobJ 

sw;ffIowing u no longer possible. Many patients find that they can m* ^ 
meals only in the early part of Uic day, and by ocning can at best sip ““ y 
tcgurgiiation of ffuids towards the end of the day u common. 'Fhe act oi ^ 
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may give rise to so much fatigue of the masticatory muscles that only soft foods can 
be taken, and towards the end of a meal the lower jaw may be too heavy for the 
exhausted muscles to sustain, and the patient may be seen supporting it with the 
hand and attempting in this way to supplement the process of mastication. The 
muscles of the face commonly share the weakness. Friends observe that towards 
the end of the day the patient’s face is expressionless, or comment on the peculiar 
“ snarling ” quality of the smile. The patient may complain that he cannot smoke 
a cigarette or whistle, as tlie lips cannot maintain a sustained pressure. In severe 
cases the eyelids can only be closed with difficulty, and it may be noticed that the 
patient sleeps with the eyes open. Fatigue of the neck muscles may be an early 
symptom. The head feels more and more heavy and finally can only be supported 
with the aid of the hand. The weakness may affect any or all of the muscles of the 
limbs and trunk, tliough tlie arms are more frequently involved than the legs. The 
soldier may find that after a few minutes rifle drill becomes impossible, or the school- 
master tliat after writing on tlie blackboard for a short time he is no longer able to 
support the weight of ms arm. Women may complain that they cannot keep their 
arms up long enough to do their hair. Whatever the initial presenting symptom may 
be, the extent of the disorder gradually spreads until a wide range of volunt^ move- 
ments is affected. 

Few diseases present a more characteristic picture than docs myasthenia gravis 
in its established stage. The variable and usually asymmetric ptosis is seldom absent. 
It can really be brought on or increased by asking the patient to look upwards for 
a few seconds, and when severe one or both eyes may be fully closed. Unlike the 

? itosl3 of tabes, tliere is little compensatory wrinkling of the forehead, because the 
rontolcs share the werimess of the levatorcs palpebrarum. The ocular palsies are 
characteristic; any or all of the external ocubr muscles may be involved, and strab- 
ismus is common. The paralyses rapidly increase in severity and extent with ocular 
movement, and a few attempts to glance from side to side may bring all oculomotor 
activity to an end. The pupils arc always normal in their reactions. The ocular 
more tlian any other muscles show a tendency to develop complete and unvarying 
paralysis in long-standing cases, and, with the exception of the extremely rare disorder 
described^ as progressive nuclear ophthalmoplegia, there is no disease other than 
myasilicnia which gives rise to a complete external ophthalmoplegia \vith normal 
pupils in the absence of other si^ns of neiv'ous disease. Fortunately when the stage 
of permanent ophthalmoplegia is reached the optic axes are usually parallel and 
diplopia disappears. 

The facies of m>'asthcnia, with its lack of expression, the inability to close or 
pucker the eyes or to wrinkle the forehead and Uic peculiar, weak, nasal smile, is 
unmistakable. Weakness of the muscles of palate, pharynx and larynx may be general 
or localised, and at first is present only after use. Permanent paralysis of the soft 
palate is commonly seen in clironic cases, tliat of tlic vocal cords or pharynx being 
much more rare. Severe weakness of the tongue may be associated witJi some reduc- 
tion in the size of the organ but with this rare exception wasting is not seen in myas- 
tlicnic muscles, nor arc the tendon reflexes disturbed. Sensibility and sphincter 
functions arc unimpaired. The excessive tendency to fatigue which is responsible 
fur the symptoms of myasthenia is also seen in Uic musdes in their response to 
dcctrical stimulation. With an interrupted faradic current the contraction of Uic 
musdes is at firet normal, but instead of remaining at a similar strength for an in- 
definite period it rapidly decreases until it disappears altogether. If Uic stimulation 
is discontinued for a few minutes and tlicn recommenced, ilicrc is a f^unher response, 
whidi tires more readily than the first. After exhaustion by faradism, some volitional 
response remains. 

Diagnosis,— This is seldom a matter of dilnculty if the variable paralysis, in- 
creasing with fatigue and unpru\'ing with rest, is conspicuous, for ihU phenomenon 
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occurs in no other dUease. Even so m its Sav'^'e 

for a hysterical disturbance. More I '^Slv^nlVSefare'^^rto preset 


timate aimcuuy uiajr 

a“d“;/.;;;^rnt7arf;3Vu 

thenielvcs in ophthalmic or laryngological departmei^u. It ; j may 

that any unilateral or bilateral palsy of ""■acles supplied by ftecmmai 
be myithenic. Here the hUto™ of slow onset ™j!,*XaenS ora usual signs^f 
phenomena, can nearly always be obtained, and affecting the latter, 

gross lesions of the brain-stem nuclei, or of progressive dise^ra aftecn g.^ , 

fhould avoid confusion. When, as sorneumes happens, reaiv difficult 

undateral ophthalmoplegia or laiyMoplegia, the .^^tch kJpt for th" 

The possibility of such should be borne in mind, and 3.^™“ j of tie 
appearance of conclusive evidence, .to ;b effect being to 

standard solution of ncosngmme may be used as a ‘5*“?”““ “ 'ereat amelioranoa 
bring about within half an hour the temporary abohuon or very great ame 
of any variable symptoms that are due to myas^enia gravis. _ . . , dangerous 

Course and PrSgnosis.-Although myasthenia ‘I 

disease, as its name implies, its course is exuemeljr variable. In some j ^ 

of the muscular involvement steadily increases m extent and results 

outcome is reached in a few months or years. In 

from progressive respiratory failure or from aspirauon broncho p inaniuori. 

quent upon pharyngeal and laryngcd palsy supervemng syncope. 

Not infrequently death is sudden and unexperted and appears to be ^^groups 
In other cases, the disorder may remain conned for a long penod to 
of muscles, particularly those of the eyes, and may result m a wn - jq 

cranial nerve palsies of an unvarying charatter with a survival themself®* 

years. In such cases more generalised and active symptoms may 
at any time, and death may occur after many years of stabihpr. ®^.eaureflcc 

long periods of complete remission may occur, ultunatcly followed “X ® 
of characteristic symptoms, which on tliis occasion may prove to be progr . 

A ViT- * ♦Vis disorder was revoluuonised by the t 


ympiotns, wmen on ui» ^ 

Treatment.--The treatment of this disorder was revoluuonised by tuc 
of the specific effca of physosugmino and its synthenc relative ".'““f"”'’ toms, 
things m medicine are more dramatic than the sudden amelioration ^ -^lon, 
the relief of ptosis, the recovery of ocular movement and the return of facial c p 
that follows the administration of one of these drugs. The effect is_, 
tory, lasung only from 4 to 6 hours, and is m no sense curative. It ** dady 

ister 2 to 4 ml. of neostigmine (1 to 2 mg.) subcuUncously tivo or three ^^tioo 

half an hour before meab. If the drug causes abdominal discomfort or P 
It may be combined with atropine sulphate gr. yi-ff. Alternatively, the drug 
■' .u in ... oc ..w frv.tw t.rr.fK. Hnilv- In severe 


It may be combined with atropine sulphate gr. xJ-ff. Alternatively, ine u. & 
given by mouth in doses of 10 to 25 mg. three or four tunes daily. In bf 

the period during which the effect of the drug is wearing off may be atte 
severe and alarming weakness, and over a prolonged period the benchaai 
of the drug tends to lessen and an mcreased dose is required to be effecuv . 


severe and alarming weakness, and over a prolonged period tnc 
of the drug tends to lessen and an mcreased dose is required to be effecUv * 'i,e 
admimstration of ephednne gr. ^ to 1 b.d., has been found beneficial 5 ' ed as ^ 
suffiaent of itself to keep a rmid case m reasonable comfort or it may be us 
adjunct to ncosUgmine. rccci'®^^ 

The frequent association of a persbtent th)*mus with myasthema has organ. 
attention and has led to attempts to treat die disorder by influenang ^ .{j^rapy 
Numerous isolated examples of improvement m symptoms following Of 

to the tlijTnus are recorded in the literature, but the results were not 
recent vears a number of cases have been treated by surgical removal of th ^jjr* 
• -> 1._ v¥M.._ oneration is one which camcs a CO 


recent jears a number of cases have been treated by surgical removal oi u* 
remnants, with encouraging results. This operation is one which camcs a q ( 

able mortality, and should only be attempted by an expert m thoraac 
the patients who have been so treated some have shown a degree of ’^P^^crapy* 
amounting to a cure and quite different from anything seen with neostigmine 
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Others, after a period of improvement, luive relapsed. Others, again, have shown 
no material alteration in their condition. The procedure should at present be regarded 
as an encouraging but not yet fully established advance in treatment. 


FAMILIAL PERIODIC PARALYSIS 

Definition. — A flaccid paralysis affecting the muscles of the trunk and of the 
extremities, associated with loss of the deep reflexes and diminution or loss of faradic 
excitability in the muscles. The paralysis is temporary in character, though it may 
be fatal during the attack, and it recurs at intervds. It is a rare malady, some 200 
cases having been reported in the literature. 

/Etiology. — It has been noted as early as the fifth year, and as late as the thirtieth 
year ; but usually it appears about the age of puberty. Most of the cases occur in 
the male sex. Heredity is very marked, and the malady has been traced through 
five generauons. Transmission may occur either through the male or through the 
female, and not infrequently a generation is skipped. Several members of the same 
family are usually affected. 

Pathology. — Several cases have come to necropsy, but no lesion whiclr could be 
associated with the symptoms was found. Biopsy of tlie muscles has given entirely 
negative results. During an attack, significant fall in the serum potassium has been 
demonstrated. An atta<^ may be brought on by a large intake of glucose, especially 
if an injecdon of insulin is given at the same time. 

Syxnptoms.>~The clinical picture is so striking as to be almost dramatic. The 
patient retires to bed feeling perfectly well, and awakens in the morning without 
pain or malaise, but with a flaccid motor paralysis, which always involves all four 
extremities, and which may reach all the muscles of the body, except those of the 
organs of speech, deglutition and respiration, and even these are often partially in* 
voTved. Severe involvement of these vital muscles during an attack has caused death. 
The bladder and rectal functions are retained, and it is unusual for the patient either 
to void urine or fxces during the attack. The paralysis is usually at its height on 
waking ; but it may subsequently increase. After lasting for a variable time, from 
a few hours to a few days, it passes off, sometimes gradually, sometimes rapidly. In 
one family it was astonishing how the patients on waking in an attack could judge 
invariably how long the particular attack would last. They could judge with unfailing 
certainty when ability would return, and were in the habit of arranging their business 
accordingly. Most of the patients in addition to ftie severe attacks ol paralysis suSer 
from what they call “ morning weakness ”, temporary inability to grip Avith the hands, 
and slight disability with the feet on wa^ng. The paralysis in periodic paralysis 
is flaccid, and there is loss or marked diminution of response to faradism during the 
paralysis. The deep and superficial reflexes are lost in the paralysed region. Objective 
sensation is not affected ; but there may be subjective sensations of tingling and 
numbness, and the muscles may be a little sore and stiff after the attack. Flushing 
of the face and profuse sweating may occur during an attack. There is an invariable 
tendency for the attacks to diminish In frequency and severity after middle life is 
reached. 

Diagnosis. — ^This must be evident to any one acquainted witb the symptoms 
of the disease. 

Treatment. — Potassium chloride in large doses (up to gr. 30 or 40) will avert 
or cut short an attack. No other remedial measure is known, 

J. PuRDOiV Martin. 

J. St. C. Elkington. 
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INTRODUCTION 

Psychiatry is concerned with forms of illness 33 wdespread and dire^ 
of EOmauc medicine There are almost as many beds m mental hMptols, ^ 
for defectives and allied institutions as in all other hospiuls put 
IS an undoubtedly large, if unnumbered, part of the population who have » 
disorder not needing mental hospital care hysteria, obpsi^ nmrosB,^D)^ 
chondna, chrome depression, paranoid states and so forth ine Give j 
widespread group of illnesses depends on their being disorders o* funcnoiu 

that is, of the human function which comprehends and sums up all otn , ^ 

of the organism, serves to relate a human being to his are 

the chief token that he is an individual, and not a sample Mental aiM 
therefore varied, as are the people who suffer from them. It is only ° 
most of what is individual m these illnesses that a few common fyp® a 

can be recognised, comparable to the “diseases’* of somahc ® .gQ^gr a 

procedure is necessary for practical ends , material must be classified ^try 

biological foundation may be assumed for the syndromes with ■nmeh p J 
works They stand for the main ways m which a human being can .^pjc 

unhealthy fhere are only a few sudi ways, and th^ are determined by UJ ^ . 
tural and functional patterns mherent m the organism Diversity 
their becoming raamfest under the influence of each individual s on 

and m combmauon with his other inherited tendencies Diversipr, jyjli 

be due to a combmauon of smgle hercdiury causes and to the effect of each g 0 
environment throughout his life upon development and behaviour a »nst» 
always mtcrplav between mhentance and environment. Part of the 
business IS to discover how this interplay has led to the present illness ib 
play, moreover, is sufliciently vaned in the course of each paUent’s life to *Ljrt 
nosis and the effect of treatment a matter of mdivndual study, rather than of sunm*^ 
inference from the diagnosis, once made 

Treatment is only another special instance of the environment acting 
pauent Its TOwer and Umitauons for him cannot be judged without ^ jjjc 
what effects this or that experience has had on bis previous life Consequenuy 
psychiatrist, even more than the general physician, must study illness m two 
Urst, as showing some typical patten* of morbid behaviour with charactcnsoc P ^ ^ 
logical changes, and tending to run along well known Imcs, and la 

patch of personal biography, somclhmg to be understood, rather than 

terms of psychology and physiology Tbc two methods are complementary, tb t» 

m a bncf textbook presentauon, the former must be the more prominent. ^txT* 
There is no dividing line between somaUc mcdiane and psychutry 
although It has to work m part with social and psychological conceptions ^ y, 
general mcdiane has hitherto fell less need, suffers greatly when it limits 
this way of regarding mental phenomena. It cannot safely ignore the jhu 

between bodily happenings and the pauent’s sutc of mind. Crude “^stan^ b ^ 
rclauonship are the debnum that accompanies an acute fever and the imtablc i 
(ncurastlicma) that may follow it, the insanity that is due to cerebral *^0^’ 
general paralysis of the insane, Uie obsessional ncurosu that follows po 

IcUiargtca, and the hysterical symptoms of disseminated sclerosis. There 
iCoS 
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mental disorder, mild or severe, in the causation of which bodily disease may not 
play an important part. Moreover, it is not only in crude instances of structural 
or chemical disease that the relationship between bodily and mental illnf^ may be 
recognised. A human being does not exist as a rarefied mind united \vith a solid 
body ; he is an organism all of whose subsidiary functions contribute to this highest 
function — ^ imnd — ^which brings him not only consciousness, but also an integrated 
behaviotir in relation to his surroundings. Disturbances, transient or permanent, 
of these part-functions (for example, in the sensory apparatus or the circulatory 
system) will have some effect on his state of mind. Changes in the central ner\’ous 
system are the most obvious instance of this, but the endocrine glands, the autonomic 
nervous system and the metabolic processes are often of notable significance in the 
various maladjustments summed up as mental disorder. A human being is con- 
stantly responding to, and influencing, his surroundings ; but his doing so is condi- 
tioned by the various parts of his body and die way they are working. It is likewise, 
and equally, necessary to weigh psydiological influences and effects when deciding 
the pathogenesis or the treatment of predominantly physical illness. The part that 
emotion may play in the chain of events that cause or aggravate peptic ulcer has been 
lately demonstrated in a manner to convince the sceptic, and there is less dramatic 
but equally weighty evidence attesting the interplay between psychological and physical 
happenings which may influence the outcome of many a surgical or other illness. 
Much of the recent enthusiasm for “ psychosomatic ” medicine turns on a belated 
recognition of this. It is plain that psychbtric issues must be the concern of all 
doctors, not merely the psychiatrist’s preserve ; and that psychological happenings 
differ from physiological in their deceptive accessibility to familiar memods of observa- 
tion, in their almost Gordian compIe.xity, and in the concepts found most useful for 
describing and explaining them, rather than in any essential quality which would 
keep them permanently distinct. 

^ Before the categories and cltnical features of mental illness are described, the 
principles of psychopathology, prognosis and treatment call for some very brief con- 
sideration, since wiUiout them psychological medicine ^vritten doivn is a repellent 
catalogue of details. Though the ptindples set forth may seem trite or too obvious 
to be worth stating, it is u^ortunately the case that they are often not applied as 
fully as they might be to the clinical study and treatment of mental disorders. 

Psychopathology. — Intrinsic Causes. — The intrinsic causes of mental disorder 
are those which depend on heredity and on phases of development, e.g. the climacteric. 
Extrinsic causes, which come from the environment, are either mental experiences 
or physical damage. The distinction between intrinsic and environmental, like that 
between physical and mental, is convenient but artificial ; a long sequent of related 
happenings both within and without the patient’s body goes to the causation of any 
mental illness. It is, of course, possible in many instances to discover some indis- 
pensable link in this chain of causes — an intoxication wth alcohol, for example, a 
syphilitic infection of the brain, an inherited predisposition to periodic insanity, a 
bereavement — which may legitimately be singled out as the chief cause and classified 
as intrinsic or extrinsic, but tliis is more valuable for formal and didactic purposes 
than clinically. Actual cases usually show a complicated aetiology. Thus, a man 
whose parents had both been subject to melancholia became himself profoundly 
depressed after the death of his ■wife, and attempted suicide by dromiing. He survived, 
but during the resulting pneumonia he was delirious and threw himself from an 
upper window, crying out that he must go to his wife. The causes of the mental 
disturbance in this case were many and obvious ; numerous they always are, but not 
always obvious. One cause may, of course, be prepotent. 

The more detailed the analysis of a patient’s endowment and experiences, the 
more cnumgled physied and psychological, internal and external factors seem to be. 

Htredity and consiiiuiion.—Thc beieditaxy factor is not a general neuropathic 
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to one or other anomaly . Thes^^re^posi- 


taint, there are speafic predispositions to one or other ano^y summed up m 


concerned m the transmission of the hereditary types oi mu 

Among the mam reasons for this incompleteness m our ^ ,t la not 


Among tne mam reasons loi una — — „i,, K-r!»ii<;e it is noi 

bihty of Imcludmg that an inherited is not t of all, the 

manifest m some recognisable form Other j 3 I’ predisposition is 

environment, will m many ^es melancholia 

to become evident or not Thus a man may have an ‘‘"S^rtencs provides 

which remains latent untd a financial reverse or dis^e °f ^e «rcb 
the conditions necessary for its manifestation It 13 One that som 
disposmons, eg to Huitington's chorea, are almost independent of the envir 
m this respect, but such ate exceptional , . , . ,„t,,„n.d bv the same 

More than one type of proneness to mental disorder can also to 

person He may, for example, be prone not only to P'""^ clinical 

schmophtenia Mingled prochvioes of tte kind account jmme or 

pictures, frequently met with and difficult to clKSify as “the pfisleading m 

Lothcr The " either or ” kind of diagnosu is often out of “ pmoor^f 

psychutry because of the commonness with which more than one com j„,jy 
rooud type of illness may be found m the same patient “5,, panenfi 

,. _/J a. .1 ..l.«.a..,I ftni» mav have to invesuealc u»& I' , 


combined , to grasp their clinical meaning one may have tej^perament 

f._.i * asosi,. A,<,nrAt^e Kiit as to normal charactensucs ot tempe. 


family not o^y as to mental disorder, but as ti 

The signs of a transmissible tendency to some mental disorder may ® jjqb 

illness, but only a special kmd of personality There are certain F 

ahty which show some of the essential features that characterise cc^^ JF 

* 4 It .4 i.er Movrl .lln^ee e^enQ tncO <*• “ t 


auty wnicn snow some oi ui«s w&cuuim y--- , „ pg g, 

mental illness, the differences between personality and illness seem m 
degree rather than of kmd Moreover, those who manifest one or omc 
illness are often found to have had the type of personality that is jlfness has 


umess arc oiicn luuuu w tuv - - . .iJness d*» 

to it So close may the similanty be that it is difficult to decide \vi«n tn 
begun, because there was no sharp dividing line, m tune or in form, -ssocia 

or less normal previous personality and the actual disorder This frequency 
tion and similarity of form between the normal state and the illn^ tendenoe* 
constitutional background of mental illness, and shows how hereditary 
can express themselves m more or less normal wa >5 m personality before 


trophe^of an obvious illness has directed attenuon to them Nor 
nvnxl.uiti/vei mixx k.. ri>VPo1»H f',»Ttnm tVIICS of boemy 


the 


personality that mherent proclivities may be revealed , certain types utuuoo 

turc, too, occur much more frequently m those with a particular menUl “ of 

or ment^ illness than m the rest of the population The most stnkmg u» 
this IS the frequency with which a “ pyknic bodily habit and a “ (se« 

aliiy are found among those who have penodic attacks of mama or meunen ^ 
p 1646) It IS not common to find pure examples of mental or physical to 

population, and recent work, e g that of Sheldon, has aimed at making »t jatb^ 




designate the mixture of components m any mdinaual by a taxonomit lu**** ^ptioo 
than bv ascnbmg them all to one or other type , but whatever method ot ^uJar 
. 't J .iT- Tlf v,ith a pai«‘- 


be employed, the assoaaUon of osseous and muscular structure '-gspoiu 

personaUty structure and perhaps with a predominant form of autonomic^ dating 


frequent cnougn in neaiuiy as wen as mentauy ui person* uj „jnciy 

physique, physiological behaviour and personaUty together, however 
Such consutuuonal features, whether mental or physical, mdicatc mat 


or physical, mdicatc mat “ 

Te'lidcncics can body themselves forth m normal physical and psychological s 
before morbid exaggerauons of them make an appearance The vaneucs ar 
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times called by appropriate names, e.g. schizoid, ^clothymic, syntonic, obsessional, 
hysterical, paranoid. The relationship is not a simple one. There are very many 
people %vith these types of personality who never fall mentally ill. 

A pronounced personality, belonging to one or other of tliese types, does not 
indicate that the person who exhibits it is likely to have a mental illness, but only 
that if he should have a mental illness, it wU probably be of the corresponding type. 
As widi all inherited anomalies of whidi the crude manifestation is delayed until 
adult life, there may be for many years none or only mitigated signs of the proclivity ; 
these may be indistinguishable from what occurs in normal people. The more pro- 
nounced the anomaly of personality, the more likely that it portends a mental illness, 
or, at any rate, a proclivity to the mental illness in specially adverse circumstances. 

In studying personality, the psychiatrist have recourse to several techniques, 
besides direct observation and the descriptive method based on the reports of those 
f amil iar with tlie individual studied. The most ambitious are projective methods, 
of which the Rorschach ink-blot and the thematic apperception test are examples. 
The patient’s fantasy is evoked by more or less standardised stimuli, and inferences 
d^a^^•n from what he says and does in these circumstances. Expert imd cautious 
interpretation is indispensable. This applies to the whole of the growing array of 
psychological methods of assessing personality. 

In the foregoing, personality and constitution have been spoken of as though 
they were static, innate attributes of the human organism. Neither of these epithets, 
however, is appropriate, not even in respect of bodily constitution. Responsiveness 
and plasticity are essential to human development of every kind ; there is a constant 
interplay of personality with the outer world, modification of it and by it. The main 
pattern of development is doubtless determined by innate, inherited factors — bodily 
structures grow, instincts come into play and the general direction of functional 
activity is predetermined. But genera directions and n^ain patterns mean little 
unless they are given body and content by Individual experience. Nutrition, for 
example, can deflect the body from its ordained pattern or enable Its fulfllment ; dl 
sorts of physical interference can maim it or improve it : the same is profoundly, if 
obviously, true of the mental side of human growth and maturity. Consequently, 
each patient’s personality is not to be assessed as conforming to a frozen artificial 
type, but as a complex of dynamic functions, changing in outward form, sometimes 
in unstable equilibrium, and none the less powerful for being subterranean. Here, 
as was said earlier of psychiatry in general, there must be two ways of viewing the 
data : in classes, and as indiridual living biographies to be imderstood rather than 
schematised. Both methods are necessary to any complete psychopathology. 

Phases of development . — A concrete instance of tlie foregoing is the change that 
occurs at certain turning-points, such as puberty, pregnancy or the climacteric. 
Endocrine and otlier phj^ical changes at these epochs may be accompanied by psycho- 
logical disturbances, the severity and form of which bring them under the notice of 
the psychiatrist. They are dramatic episodes in a lifelong process of growth, maturity 
and involution or decay, which is marked by plastidty and development of varied 
functions in the first stage, stabili^ and dmerentiated adaptation in the second, 
emotional lability and suspidon, intellectual narrowing, rigidity, failing grasp and 
memo^, in the last. The mental disturbances which may occur at different ages arc 
much influenced by these intrinsic factors and tendendcs. 

Ej^insic Causes. — The outer world impinges on human beings from the day 
of thdr birth, or even their conception, in more and more complicated ways, as they 
^emsclvcs become more complicated. In other words, the environment is, for the 
individual, as complicated as he can make it; and that will depend on how far he 
has himself developed hitherto. Human beings deal selectively, not merely passively, 
with e,xpcrience- At each stage of iheir growth, previous e.xpcriencc helps to deter- 
mine what they will select from their environment, and how they will use this and 
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Its turn as the partial 


S“|Suon (tlTeX tonan^-bemg'uuote ones) “ Exp-ence;. 

used m the\v.dest sense to denote the response of a hunaan st 

the outer world upon him, whether it he consciously recognised as such o 

It IS, therefore, impossible to give adequate consideranon to wy 
the psychological, of a human bemg s way of dealmg with the present state 

pays regard to his previous experience, menial physical, and to th p » 
of his whole organism, mental and phy^sical The cnltur^ r^Lbsidiarv funcooni 
grown up must be taken mto account. Too p^al a regard for s ly 
whether physiological or psychological, may lead one away fro , gpbjsical 

being, who L an integrated organism, not a collection of disparate menM . r 
systems , similarly, too concentrated a gaze on this latter aspect, i ^ ^ 

organised person, to the neglect of part-functions, may make one see omy 
embodied spint, as remote from raedicme as from daily hfe chieflf 

Pliyiieeieipenencct— Some external happemngs miluence the mcnM siai ^ 
by way of the body infection, physical trauma, intoxication and metaoouc a ^ 
enne disturbances due, wholly or in part, to environmental influences y bvwaT 
mental disorder In many of these instances, the mental change is /und 

of some cerebral damage, and the clmical picture is of the org^c jgf to 

e g dementia It would be wrong to attribute the whole of the disease* 

the cerebral damage , but to it la referable the core of the psychosis 
have an incidence on speaal functions and parts of the centra! of 

determines characteristic features m the mental picture, e g the aimous n g 
the patient who has had chorea, the stiflf mind and obsessional thought 
ments of the post enccphalmc, the hystencal phenomena of the 
sclerotic pauent or the man poisoned with carbon monoxide, the aphasia an 
of die post apopleaic, the silly “ mona ” of the cerebral tumour in tn 
however, it is not possible to correlate mental symptoms with speaal 
of cerebral danuge— partly because the bram is not the only struemre jj 
partly because it acts as a whole, and also because the presumptive ch^ges 
too evanescent and delicate to be accessible to our crude methods of 
Even the clcctro-encephalogram, which seemed to promise so much, has con 
little to the understanding of cerebral happenings m mental disorder a 

epilepsy, though it is valuable m suggesting the presence or mdicating the si 
lesion, e ^ m the temporal region - mcnW^ 

To limit oneself to the brain m stud>ing the somatic correlates or basis ot 
phenomena would be an error In the ph)'S}cal accompamments of acd 

whole body parliapates through the mediation of the vegetative nervous Si'S! 
the endoerme glands This is sigmfleant, because emotional upset is one 
most important phenomena of mental disorder The sequence of 
happenings of which an emouonal upset is the climax and the outward ^ 

be Biartcd not only by some mental happening, but also by physical j juch 

intoxicauon with a drug, or a arculatory disturbance, or a metabolic uph^v 
as acute hj-poglycaama. Whether, for example, this hypoglyaemia a$a 

side, as an injection of msulm, or arises (as it rarely may) from within the 
"spontaneous” dcfiacncy, is of little consequence in its bearing on t_Qi.gh 
disturbance engendered Ihe chief emphasis lies on the physical apparatus 
which so widespread an affection of the whole organism can be evoLcd, 
other arcumstanccs the emphasis would he on the psychical apparatus whicn 
the same end. This applies more widely than to emouonal disturbances 
Where a symptom is, on the face of it, lufinitcly physical or definitely men 
causauon may not be inferred to be cxdiuuelyr of the same order, the 
of say, an anorexia may be a senes of mcctal cxpencnccs or an attaclt of migmi" 
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integrate it, to serve m its turn as the partial detenmn^t 


of further growth and 


here bcins 


inteirauon (the other determinants being innate ones) “ the impact ot 

icd ui the mdest sense to denote the response of a hiunan bemg to fte ^ 


usea in uic wiucdk w — - . — j - 

the outer world upon him, whether it be consciously recognised as 


™ uSi therefore, impossible to give adequMe considetaoon to any 
the ps) chological, of a human bemg’s tray of dealing mth the ouw " 
pays regard to his previous experience, mental and physical, and to the p 
Sf\is vvbole organism, mental and physical The cultur^ miiieu 


nole organism, mental ana pnysicai auc ~ f,,n-Qocs, 
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a urainua or a pituitary disease. Study of the anorexia alone cannot serve to discrim- 
inate them ; not even study of the psychological state alone, or of the physical state 
alone may suffice. Very often the physical and psychological factors in causation 
are mingled inextricably — they represent, of course, different facets of the same series 
of phenomena. 

Menial experiences , — Mental growth is dependent on daily experience for its 
material. Experience can be subdivided into perceptual, emotional and other kinds, 
but such a division is fictitious. The means by which daily experience is incorporated 
with our mental equipment and acquires an influence over our subsequent beliaviour 
in all respects can only be understood if we avoid thi nkin g of emotions, instincts, 
perceptions and other abstractions as real entities, as distinct and separately operative 
forces. Memory, for example, is not merely an intellectual function by wmch we 
recall a happening into consdousness in more or less verbal terms, but a device, or 
function, by whidi past happenings are able to influence subsequent behaviour ; the 
ways in which they do so, and the form in which the earlier experience is reproduced 
into consciousness, will be greatly influenced by its original emotional, as well as 
more purely perceptual, aspects, and by other physical and mental experiences — a 
distressing repetition of the experience, for example, or a physical happening like 
concussion or cortical atrophy. 

There are general needs in mental life — instinctual needs — which bring us into 
relation witlx our immediate surroundings, lead us to feed ourselves, maintain our 
livM, reproduce, and aim at other ends which have been variously formulated by 
philosophers, saints and psychologists. These biological forces, however denominated 
or classified, arc not peculiar to human bein^, but in respect of human beings are 
so much more accessible to minute enquiry along verbal lines, that complex conceptual 
systems have been built up to describe them. Comparative and experimental psy- 
chology have partly corrected unreal refinements and highly metaphorical interpreta- 
tions ; physiology can also help here. Unduly speculative subtleties, some psycho- 
analytical ones, arc ill-suited to medical needs. The influence of previous experience 
on all subsequent behaviour is as evident in physiological happenings as in the mental 
field ; the special language and formulations and hypotlicses of psycholo^ are not 
to be tak«in as permanently distinct from those suitable to less highly mtegrated 
functions, though much must be conceded to the special comple.xi^ and character 
of psychological phenomena. Such terms as projection, sublimation, conversion, 
symbolism, identification, repression, amnesia, perseveration, displacement of affect, 
cover special instances of the general relationship between inherent tendencies of 
the organism and their material substrate, and the influence of past on present experi- 
ence and behaviour. 

In dealing with the multifarious world about him, a human being is constantly 
obliged to select what he will perceive, and in what form he will perceive it ; pure 
“ objective ” perception never occurs. To perceive things at all, he must give them 
meaning by relating tlicm to himself and to hb previous experience. Unless he can 
do this, not necessarily consciously, he b at the mercy of liis environment, as a new- 
boni baby b. Perception b therefore an active process ; it has instinctual and emo- 
tional, as well as cognitive aspects. It depends partly upon memory for being able 
lo givc mciming to what it perceives; such memory need not be conscious. Con- 
saousness, it b well to bear in mind, b only an attribute of psydiologtcal happenings, 
not Uicir essence or their criterion ; mental life goes on witli varying degrees of con- 
sciousness attaching to it. There Is no sharp divbion between conscious and uncon- 
saous mental life : no region called *' the Unconscious ” with its own rules and 
gontenis. Many of the psycliological happenings most significant for psychiatry go 
on widiout clear consciousness of them, but in appropriate conditions tlicy may be 
accomnaiiicj by much more, or by full, amsciousness. Biologically and psycho- 
logically regarded, consciousness b an attribute, like movement or the ability to team, 
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The patient’s present symptoms, it is clear, must be examined in the light of hi§ 
earlier experience. Thus one eluddates in detail the content of his illness and some 
of the causes of its occurrence. In doing so it is not necessary to push back all one’s 
enquiries to a supposedly crucial stage of early childhood. The experiences of the 
first 2 or 3 yeare of life are, like all subsequent experience, contributory to mental 
development, and they show certain sequences of phenomena characteristic of such 
development. Moreover, their relative simplicity malces it possible to recognise iq 
these early reactions the instinctual drives, or (more correctly) the “ inherited func- 
tions ” which become manifest when the environment supplies the necessary material, 
though, of course, it cannot supply the necessary energy and direction ; these last 
must come from within. On the other hand, the functions recognisable in the rela- 
tively simple reactions of early childhood are not the same as those which may b^ 
seen in later years when the organism is more fully grown, any more than an infant's 
physical structure and functions arc identical with those of the more differentiated 
adult. The obvious continuity of the actual happenings in a human being’s lifetime 
does not justify one in trying to analyse and reduce all adult mental phenomena into 
terms of child psychology, nor does dtnical practice usually require it. 

The effect of war and famine upon the incidence of mental illness has obvious 
importance. The psychiatric disorders which occur in war do not differ in kind 
from tliQse of more normal times, but certain forms of disorder, especially panic, 
exhaustion, psychogenic semUstupor and gross hysteria in men, become commoner 
and sometimes more severe. People are exposed to unaccustomed dangers; their 
privations are botlx material and emotional ; they have to surrender some of their 
mdependence and individuality ; and they are thrown together in groups and there*' 
fore prone to share in group>feellngs and group*behaviour. It is not known whether 
the losses, fears, misery and other psychological burdens and cruelties of modem 
war and its aftermath directly lead to an increase in certifiable mental illness, though 
such exogenous factors as malnutrition and infectious disease which war favours 
may have this effect. It is, however, neurotic disorders that chiefly excite attention 
during war, as they are then more certain to be ascertained ; they interfere with 
military efficiency, they can impair morale, and a far higher proportion of affected 
people come under medical scrutiny than is customary during peace. 

Course and Prognosis. — The making of a correct diagnosis may in psychiatry 
indicate the general drift of an illness — towards recovery, chronicity, progression or 
relapse — but is of even less use than in the rest of medicine for shoxving how far 
this iwJJ sppJy to s pszticohr pstioot. For dits, esreftii study o£ th& iadividus} ktstor)’ 
and illness are indispensable. The prognosis can be inferred from the causes, the 
mode of development and the form of the disorder. 

Where a known external cause has been at work, its point of attack, its severity 
and persistence will affect the issue. This applies equally to such “ organic causes ” 
as poisons and cerebral diseases and to “ mental causes ”, like economic misery or 
frustrated love. The physician must consider how long the environmental cause has 
been acting, what changes it is known to produce — cell-degeneration or gloom, 
fibrosis or fantasy — and whether it is likely to persist. He must also ask if the patient’s 
previous history has shown that he is specially sensitive to such a trauma. This 
brings in the intrinsic causes. How has the patient previously reacted to this sort 
of interference or to any disturbing circumstances ? Has he fallen more and more 
into unsatisfactory habits in meeting his daily life and its difficulties ? How has his 
whole character developed ? Is there good evidence of his being able to cope with 
partial deviations from mental health ? Has he inherited tendencies to benign or 
to progr^ive illness ? Which seem to be the most useful reparative or stabilising 
features in his personality ? How far arc his struggles with the world an outcome 
of his intrinsic endoxvment, evident in various guises since his childhood, how far 
have they been forced upon him by an adverse milieu ? How old is he ? There is 
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Nor, to mention another common error, should it be hghtly assumed that a heavily 
tainted family history or other evidence of a strong constitutional factor mdicates 
that treatment is out of the quesUon, a superfluous struggle against fate 

Treatment may be considered as sooal, psychological and physical For 
types of illness obviously much more stress will fall on one than on another of these, 
g g in hysteria, general paralysis of the insane, epilepsy 

SooM and occupational treatment —The first task m social treatment is to decide 
where the patient is to be look^ after Is he fit to be at home, should he be m a 
hospital, or in some other environment ? The decision as to the need of a psychiatnc 
hospital rests in the first instance on the danger the patient presents to others, or the 
chance of his committmg suiade These two problems of behaviour were at one 
time almost the only grounds of admission to a mental hospital, but such questions 
of “ certifiabiUty " need no longer preoccupy the psychiatrist, smee volunt^ 
roent has broadened the scope of the menm hospital and modem conditions^maae it 
suitable for many patients who would ordinarily be regarded as '* neurouc ”, rather 
than “mental”, “psychotic” or “insane” {eg early cases of general paraIjsB 
masquerading as neurasthenia, or obsessionals who fear their oivn impiuses and 
want to be protected against themselves) . 

The social decisions in treatment cover much more than merely the mental hospital 
issue If the patient’s immediate environment contains many disturbing influences, 
It will be desirable for him to be away from them temporarily at least, so long as 
this does not entail worse troubles , summary decisions are here impossible It i^y 
be useless to get a woman who is paranoid about her neighbours to uiove to anotntf 
district to escape them, unless it is the actual condurt of the neighbours and not the 
patient’s motbid attitude that is provoking her suspiaon of them It requires a dose 
knowledge of the facts as well as wisdom and psycniatnc experience to give advice os 
matters that may wholly alter the course of a patient’s life— advice, say, about separ 
aung from his wife, mving up his tob or emigraung to the Doimmons Many ta 
sunccs of this might be offered Neurotic patients are often advised to get mamed, 
especially if lonelmcss and sexual needs trouble them, as though mamage irere a 
panacea, such advice by rule of thumb too often makes their condition worse ruins 
the life of the person they marry and results in offspnng that have to be treated at 
a child guidance dime. Weary, depressed patients are often harmfully urged to go 
to dances and lively seaside resorts where they must try to look happy H>stencal 
patients do not benefit by being put among people who are hostile and contemptuous, 
any more than m an atmosphere of maid^b sympathy and compliance . 

In the social treatment of patients indispensable help can be given by trainw 
psychiatnc social workers Thar assistance is not restricted to the patient’s economic 
problems No psychiatnc hospital or dime, whether for outpatients or mpaueuts, 
children or adults, can do its work effectively unless a psychiatnc soaal worker la * 
member of its staff, to provide expert information and advice on all the social aspect 
of the patient s illness, and to carry out social measures of ueatment- Smularly* * 
non medical psychologist must be available for help m dealing with educauooal aDa 
vocational problems and the administrauon of spc^iscd tests 

Occupauonal treatment is important for all kmds of mental disorder 
there is acute overt emouonal disturbance, rest is at first desirable, as also for coO' 
fusional and delinous sutes In these condiUons opportunity for occupauon 
be gradually offered to the patient as his disorder subsides, steady, simple work » 
preferable to the restless unsatisfying fickle activity in which he would often 
it left to himself The less acute any mental disturbance, the more necessary 
that occupauon should be urged upon the pauent, and that it should be disop^^ 
and congenial This applies equally to gross psychoses and mmor affecuons of 
neurouc sort Allowance must be made for the pauent’s bent, his s>-mptoiDS an" 
personality, and espeoally hu more or less conscious reasons for working and o® 
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working; hence there will be much diversity in the conditions of his occupation, 
whether it be therapeutically contrived in a hospital, offered at a Rehabilitation Unit 
or sought out as remunerative work in the open market. Mental health cannot be 
permanently retained unless one does some satisfying work ; often it carmot be re- 
covered unless one does. Work is not satisfying, in the long run, if it is done mainly 
as a diversion to fill in time. 

Psychological treatment . — ^There is no form of treatment which has not a psycho- 
logical aspect and result. The term psychological treatment or its s^onym “ psycho- 
therapy ” is, however, conventionally limited to those forms wmch depend upon 
direct and personal relationship between the patient and the physician. They have 
been given separate names, and divided into schools and techniques. Stress may 
be laid upon ^e prestige of the physician (as in hypnosis), the jjatient’s attachment 
to him, in all its implicated phases (“ transference *'), the trained understanding 
and thoroughness wth which he dears up the patient’s problems (persuasion, re- 
education, distributive analysis), or on his qualities of personality — enthusiasm, energy, 
\s-armth, candour, wisdom. In so far as psychologic^ treatment is necessarily based 
on a personal relationship It carmot be made a routine except in its non-essentials : 
whatever rules the psycniatrist follows or whatever the training he has imdergone, 
he himself is more important than his method in benefiting the patient. To that 
great extent psychotherapy is not a sdentific procedure. That is not to say that 
method and training are of no consequence— far from it — but only that they are 
devices whereby the influence of one human being upon another’s mind and conduct 
can be turned to the best medical ends and the dangers inherent in such a relationship 
nunimlsed. 

The more specialised, intricate or esoteric the method, the less suitable is it to 
be used by any but the expert. It is not proposed here to detail the many kinds of 
technique that have been employed. The general rules that must be followed in 
any psychotherapy ace : 

1. To regard the removal of symptoms as a good thins, but the maintenance of 
normal soded adaptation as far better. It is bad to get rid of one symptom only to 
see it replaced by another, but much worse to get rid of all symptoms only to see the 
patient at the end of treatment a dependent and introspective hypochondriac of the 
mind, a social invalid. 

2. To seek for the psychological causes of the patient’s illness only to the extent 
^at the patient’s well-being demands, which is often far short of what one’s oivn 
interest and psychological curiosity would demand. 

3. To consider carefully whether any shock to the patient, any aggravation one 
produces in his illness even temporarily, may be a sign of bad treatment. 

4. To be satisfied with the patient’s recovery, and not to aim at his promotion 
to a state of ideal mental health and self-understanding. It is better that treatment 
should be quick and effective than drawn out to meet ^eoretical standards. 

5. To understand the development of the patient’s illness, and to interpret it 
both to him and to oneself, in terms of real experience rather than of hypothetical 
forces. 

6. To treat the patient without allowing one’s own emotions to be more con- 
cerned in the course and outcome of the treatment than is usual in the treatment of a 
physical illness. 

7. To aim at harmonising the patient’s mental life by giring his ill-managed 
energies fitter material to work at, and release from the burdens laid on them by 
past e^erience. 

It is impossible to describe in general terms what the psychotherapist does, othcr- 
wsc than by metaphor or analogy : he promotes the ventilation and desensitisation 
of emoUonm disturbances; he elucidates btent or obvious muddles, disentangles 
conflicting tendencies, giving tliem new incentives and a different direction ; and so 
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guides the patient through the maze of his life’s experience, as rccailed in memory, 
that he is then better fitted for dealing with current experience, knows himself better 
and has somewhat purged himself of past harms Ail " analjtic ” methods review 
the patient’s hf^e as he recalls it under special conditions, e ^ of free assoaation, 
hypnosis, biographical scheme, etc They stop at different points, some airmng at 
emotional clearance by abreaction, some at a redirection and liberation of the in- 
stinctual bases of character, while others remam content with an educational achieve- 
ment , 

Whether psychotherapy, in the above sense, is to be applied will depend on the 
following factors the patient should be willing to co-operate m the treatment , free 
from such hmdermg disabibties as, say, deafness , able to give the necessary time, 
of at any rate average intelligence , still capable of modification (as he would not be 
m old age, or with very long-standing and indurated habits of faulty reaction, or 
with organic cerebral disease) , and, finally, endowed with a considerable residue of 
normal mental functions with which one may work The more profound his aberra 
ticjris, as m schizophrenia, or the more extreme his emotion^ disturbance, as in 
agitated melancholia, the less is he fit for psychological treatment of this individual 
and specjabsed kind Psychological treatment, however, in the hteral and larger 
sense of the words, u essential for every variety or stage of mental illness, and every 
degree of co operatiyeness or intelligence It is a wide notion, including all th^ 
may ease or reassure the patient, bring him to a better relauons^p to those around 
him and with himself, and protect him from being distressed by the ignorance, lack 
of tac^ or thoughtlessness of others It is as much negative as positive One must 
avoid arguing with the pauent, telling him lies “ for his own good” or to avoid 
Unpleasant scenes, cajoling him, makmg promises that will not be kept, threatenmg 
or pumshing him, jestmg at his expense, losing one’s patience with mm, assummS 
he IS indifferent to what goes on because he loo& indifferent, provoking him by 
supervision or freauent rebukes , one should not assume that he is quite irrcsponsiw® 
or quite responsible, nor talk theory to him, nor eel on a false footing through 
assent to his delusions and his point of view The physician and the rest of those 
who arc in contact with the patient must do certain positive things make due allow- 
ance for his disorder influencing his conduct, use their undetstandmg of the psychiv 
logical happenmgs without saymg so, take advantage of every opportunity created 
by other methods of treatment When occupation, narcosis, hydrotherapy, a course 
of insuhn, massage, a physical illness or other happenings bring him more clo^iy 
into contact with nurses and physicians there are chances of unobtrusive psycho- 
logical treatment ui the wide sense. 

Of late much effort has been put into treating patients, not as individuals, but as 
members of a group Though less ccononucal of time and labour than bad been 
hoped, this has the advantage of utilising for therapeutic purposes the influence 
patients have on one another Many devices have been employed, from social cIuD 
meetings to “ psycho-drama ’’—plays that onginatc with the patients and touch oo 
their conflicts, and are followed by a group discussion. The procedures are 
experunenul, and have not made individual treatment superfluous . 

Physical treatment — “ Mechanical restraint ” and violence are now foreign to the 
treatment of insanity, the patient may be unrestrained and violent, but bis 
ment may not. It is still necessary, howe^r, to restrain a patient who is bent o 
harming himself or others, and physical force may be the only way of doing so, c 
of giving a patient by tube enough food to keep him alive when he abjures the naW^ 
way of eaung But force must always be a last resort , and chemical substitutes 'o* 
It seem only a bttle less of an evd Drugs have their place in the treatment ot 
kinds of mental disorder, but their use easily turns to abuse Whether one is 
morphine and hyoscine in an emergency to an acutely excited catatomc, or presenbu^ 
aspmn for a mild hj stenc, the chief danger which must be borne in mind is not oi 
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dosage, habituation or suicidal misuse, but the habit of stupefying or satisfying a 
patient wth drugs when other means might be taken, better suited to his condition. 
Sedative drugs should not be a short cut; neither should they be eschewed. They 
should be given when other measures wiU not serve, as for some obstinate form of 
insomnia, anxiety, agitation and restlessness, or when their use obviates greater 
troubles, e.g. the pulling of bandages from an operation wound. The symptoms of 
intoxication must be watched for %vith more than usual vigilance when bromide is 
being given, because if unrecognised as such they may lead to certification — for an 
avoidable dmg-made psychosis. Continuous narcosis for several days with the patient 
sleeping through 18 or more of the 24 hours, is sometimes efficacious in abbreviating 
an acute attack of mental illness or giving complete rest to an exhausted, very anxious 
person ; it is not without risk, except in skilled hands. 

There are other drugs to which the above cautions scarcely apply, e.g. endocrine 
preparations, remedies specific and otherwise for the physical basis of “ organic 
psychoses ” {e.g. arsenical treatment for syphilis of the central nervous system), and 
aperients. Insulin for promoting hunger, calcium for those >vith hysterical hyper- 
ventilation fits, amphetamine (Benzedrine) and acetylcholine for anxiety, and a number 
of substances — from nitrous oxide to amylobarbitone (Amytal) — that relieve catatonic 
stupor, or facilitate psychological enquiry and treatment, have all been found useful on 
occasion. Recently hypothennia Induced by chlorpromazine (Largactil) has been 
employed, hut its value is highly doubtful. The same may be said of malononitrile. 

Three methods of physical treatment have been introduced and widely employed 
since 1935, namely : (1) insulin in large doses to produce bypoglycaemic coma re- 
peatedly; (2) convulsant drugs and, latterly, electrical stimulation of the brain, to 
bring about fits and (3) surgi^ Indsion of both frontal lobes — leucotomy — to sever 
the connection of the anterior portions with the thalamus. Although the former 
procedures, and their many modifications, are often referred to by the single ill-chosen 
term^ “ shock therapy ”, they have little more in common than that they are crude 
empirical methods of altering mental disorder for the better, their modus operandi 
being still a matter of conjecture. Since the instilin method demands sltill and experi- 
ence, if considerable risk to life is to be avoided, it has not been so much used as 
convulsant treatment. Its field of application is schizophrenia, especially the early 
acute forms \rith good prognosis. Convulsant treatment is now given almost always 
by the electrical method. Though first devised for schizophrenia, it has limited 
success there excrat in the acute stuporose forms and those associated with an affective 
Its tmenty m mvoVu'dnnal anA some o'tbcT aSeClive ffisoifieTS is, however, 
striking. It tenmnates obstinate melancholias and abbreviates attacks of depression 
which would otherwise take many months to clear up. 

Frontal leucotomy has a more insecure place as yet than the other two methods. 
It has been, or should be, restricted to patients who seem proof against other forms 
of treatment, e.g. those with chronic agitated depression, long-standing schizophrenia 
accompanied by violent outbursts, or intractable obsessio^ disorder. The pro- 
portion of deaths in a fairly large collection of cases has been between 3 and 4 per 
cent. ; of recoveries (obviously dependent on the patients selected for operation), 
about 25 per cent. ; another 40 per cent, arc said to be clinically much improved ; 
about 65 per cent, of those operated on do not improve sufficiently to leave a psychiatric 
hospital. The procedure does not reduce formal intelligence, but blunts spontaneity 
and control, and may impair judgement and foresight; it may lead to epilepsy (in 
frorn 4 to 8 per cent,^ of cases), or urinary incontinence. Some of the successes 
attained by the operation in apparently hopeless cases indicate that its uncertainty 
and crudity do not put it out of court; modifications in the site and extent of the 
cut arc still being made, with promising results. 

^ The three forms of intervention described stand or fall, not by appeals to general 
principles or evidence that they are rational and safe, but by proof of their value in 
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alleviating specific types of mental illness They evoked a somewhat unenued 
enthusiasm and hopefulness in some who had previously been given to ill-mtonneo 
nihilism about the prospects of any treatment, consequently the mistaken notion 
has gamed ground that before the advent of these methods patients who got weU 
must have done so “ spontaneously ”, and that unless a mentally ill person has naa 
“ shock therapy ” or " psychotherapy ” he cannot be said to have had any treatment 

Exercise or massage and hydrotherapy arc beneficial as much for their psycho 
logical as for their physiological results, the latter, however, are not negligible, 
may be seen in the effect on an excited or an anxious patient of a contmuous bath at 
body temperature The chief importance of diet lies in the freauent refusal of food 
by patients depressive, hystencal, stuporose. paranoid, hypochondriacal or over- 
active Feeding by the nasal or cesophageal tube is a necessity in many such instances, 
after every other method has failed Rarely a speaal diet is called for, as m the sympto- 
maUc psychoses of diabetes, pernicious anaemia or pellagra, and also for some tetnpoi 
ary disabilities of the alimentary tract As a rule, however, such dietetic rifgime, and 
indeed all physical treatment of localised psychogenic disturbances of function m a 
bodily system, is an expedient rather than a settled and adequate mode of trea^ent 
Many patients with a visceral neurosis (c g “ effort syndrome ”), a hypochondria^ 
preoccupation, a hystencal anomaly, or a somatic delusion arc greatly harmed by the 
prolonged physical investigation and treatment they receive it confirms the symptor“ 
localises it all the more and bnngs fresh ones m its tram Sometimes one has 
choice, a progressive hystencal contracture, a dermatitis artcfacta, a sore infected 
by constant piling, a tooth loosened by obsessional knocking at it demand treatroent 
The caveat against lightly resorting to physical treatment of psychogenic anomal*®* 
18 especially applicable to operative surge^, eg** cleaning up the septic foci ” 


CLASSIFICATION 

The ideal classification would be on a uniform basis according to the nature 
disordered physical and psychological function, or according to innate and external 
causes Since we do not know enough to do this, a mixed atiological, functional 
and clmical grouping is used Xt is obviously provisional The chief division i 3 
between those mental changes accompanying distinctive somatic disorder and those 
for which no such physical relauonslup has been demonstrated The former are 
called symptomatic, or orgamc , the latter constitutional or functional It is needles 
to illustrate the point that everything found in the latter may be seen also m the 
former The reverse of this is not true, because there are some symptoms — due to 
the loss or damage of essential tissues, cspecisdly m the central nervous systenr— 
which can only occur when the material substrate is grossly damaged 

Although the “ functional ’ group is made up of those conditions for which 
distinctive somatic disorder can be found responsible, it by no means follows th*‘ 
their causes or basis are therefore purely psychological Theoretocally, such a belie* 
is untenable, since physiological and psychological arc only different facets of 
same phenomena, and as a matter of observation certain physical disturbances 
regularly accompany these disorders, and a physical configuration may be so liokea 
with them, that there is small doubt that eventually the somatic disturbance of funcuo** 
in them will be well enough worked out for the terms ‘ organic ’ and “ funcuonai 
to lapse, and only the crudity or transience of the physiological changes remain as * 
point of difference * 

The first or toxic organic group u large, the chief syndromes m it being neur 
asmenia, confusion, and delmum and dementia Such phenomena as apraxia, 
aphasia, agnosia, amnesia and hallucinosis arc fairly frequent in this group 
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The second group, comprising Uiree-fourths of the recognisable mental illnesses, 
includes the insanities or psychoses, and those anomalies, out\vardly less alien to the 
normal mind, commonly called “ neuroses The distinction between neuroses and 
psychoses is at rimes convenient, but without substance. To argue whether a dubious 
case is neurotic or psychotic is like arguing whether a man of medium size is thin or 
fat : he is both and neither. A genuine decision as to etiology, prognosis or treat- 
ment turns not on whether a case is regarded as neurotic or psychotic, but on more 
solid Endings. Since such words die hard, the best use of them is to term a patient 
with mental disorder “ neurotic “ if he has fair insight into his illness, is co-operative 
and unlikely to need care in an institution, and to term him “ psychotic ” if the con- 
trary is the case. 

The toxic-organic group is divided into diseases located in the nervous system 
and those affecting it indirectly, as ursemia or lead poisoning may. Some are toxic, 
e.g. delirium tremens ; some degenerative (senile psychoses) j some inflammatory, 
e.g. encephalitis lethargies ; some plainly hereditary, e.g. Huntington’s chorea or 
“ primary ” mental defect; and some privative, e.g. pellagra or myxoedema. 

The " functional ” conditions are arranged according to whether emotional disturb- 
ance is evident and predominant (affective disorder), or whether there is profound 
derangement of thought, feeling and contact with the real world (schizophrenia), 
morbid false beliefs have become fixed without intellectual or emotional deterioration 
(paranoia), repetitive and seemingly irrelevant phenomena hamper mental activity 
(obsessional), signs of physical or mental ill-health, especially dissociation, readily 
appear when an unpleasant situation may thereby be escaped from (hysteria). 

As will be seen in the special sections, the personality of the patient may also be 
a criterion of these groupings, with the proviso mentioned earlier that Illness does 
not only occur in those with the appropriate psychopathic anomaly of personality, 
nor does the latter by any means re^larly issue in de^te symptoms. Unless, how- 
ever, psychiatry takes account of the psychopathic personality, even when not accom- 
panied by symptoms of illness, it cannot study delinquency, disorders of behaviour 
in children, sexual perversions and other anomalies which touch very closely on 
psychiatric problems in the stricter sense. 

The following is the classification used here; it is much less detailed than that 
of tlie International Statistical Classification, to which, however, it can readily be 
assimilated : 


Oiganic Disorders : 


Degenerative and Hereditary Brain Disease. 

(Senile dementia, cerebral arterial disease and hypertension, 
Huntington’s chorea.) 

Syphilis of Central Nervous System, 


Other Cerebral Diseases. 

(Lethaigic encephalitis, Sydenham’s chorea, disseminated scler- 
osis, cerebral tumour, cerebral trauma, epilepsy, etc.) 

Intoxications. 

(Alcohol, morphine, cocaine, bromide, etc.) 

Infections and Exhaustive Disorders. 

(Infectious toxsmias, hasmorrhage, etc.) 

Metabolic, Endocrine and Visceral Disorders. 

(Diabetes, pemtdous anasmia, pellagra, exophthalmic goitre, 
myxeedema, tetany, pituitary diseases, sexual epochs, cardiac 
disease, uitcroia, etc.) 
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Affective Disorder. 

Excitement. 

Depression. 

Anxiety. 

Schizophrenia. 

Paranoia. 

Hysteria. 

Obsessional Disorder. 

Psychopathic Personality. 

Mental Deficiency, 

Mental deficiency, instead of being treated as quite separate from the other 
might logically be distributed among them. Most of the feebleminded are probably 
sub-cultural ”, that is, they represent the lower end of a curve of normal distnbution 
of intelligence throughout the whole population, intelligence being here comparable 
with height. But just as there arc dwarfs whose brevity is not a physiological attnbuW 
but the consequence of disease, so there arc many defectives (almost all idiots rau 
into this class) whose low intelligence is the result of demonstrable interference witb 
cerebral development, sometimes from hereditary and sometimes from environmental 
causes. Members of the sub-cultural group, which is by far the more numerous, 
have it in common with people of psySiopathic personality that thev are not 
spicuously different from the average population, they are not ill, and their troubiw 
arc partly due to and manifest in their social relationships, not least during childhoo^ 
The pathological groups could be systematically classified according to the disease 
responsible tor their maldevelopment ; they differ from the other organic forms w 
mental disorder only m the age at which the damage has been done. Congcmtai 
syphilis, cretinism, cerebral trauma, encephalitis, epiloia, cerebro-macular degenera* 
uon, microcephaly, gargoylism, hydrocephalus, epilepsy, Huntington’s chor^ c®®' 
genital diplegia ; a long list can be inaae of Ae diseases which will interfere witn 
normal cerebral and intellectual growth, if they can begin to act early enough. Custom 
and convenience, however, are arguments m favour of keeping ^1 mentm deBciracy 
in a class by itself. 

The above are great clinical groupings, types of morbid reaction, which are as 
near to a valid and useful classification as we can get at present. There are subordma^ 
symptom-complexes or syndromes, wUeb are Jikewi^ innate and preformed, ap® 
likewise evoked by circumstances, but which arc not hmited to any one of the major 
groupings — they are the weft that runs across the psyebiatne pattern. The most 
important of these are dcpcrsonalisauon, hypochondria, rtvjight states, stupor an® 
other disorders of motility, and spasmodic attacks and seizures of different kinds- 
Between symptoms (classified on a psycbopalhological basis) and the main grouping^ 
which brat serve clinical purposes, these symptom-complexes have an mtermeaiav 
place, comparable say, to that of mononuclear leucocytosis or coma m general medicmc* 


ORGANIC DISORDERS 

GENERAL DESCRIPTION OF TYPES 

The varieties of form and course in organic psychosis are essentially 
simple, in contrast to the causes, which are numerous. In other words, there is n° 
support for the cxpecuuon that to each physical disease there corresponds a characte^ 
istic mental disorder. It is not possible m an organic psychosis by study of 
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mental picture alone to infer its physical cause; for that the methods of somatic 
medidne are needed. Many different poisons and lesions may produce the same 
effect on the mental state. Differences depend on the degree and duration of the 
physical damage’ and its site, which may determine neurological and other symptoms 
of a typical kind ; e.g. in G.P.I. or encephalitis lethargica. 

They are the least constitutional of all mental affections, yet even in them con- 
stitutional factors are far from negligible. It is due to such factors that one man 
will show a psychosis with physic^ illness that in another would lead to no such 
mental upset, and that one patient responds with a manic extravagance to the cerebral 
disease that makes another patient depressed. Moreover, hereditary factors can be 
of great importance in these organic affections, as may be seen in amaurotic idiocy 
or Huntington’s chorea. . 

The few syndromes co mm only met with here, though they are not restricted to 
organic disease, must be described before seeing how particular diseases colour them 
and determine their course and treatment. In organic syndromes, a diminution in 
mental capacity is the central finding. To some extent these syndromes may occur also 
in patients in whom no structural damage-can be found, as might be expected seeing 
that the a\’ailable patterns of structure and function are in all cases much the same. 

(1) Neurasthenia. — ^This term lias been over-used and ill-used, like most of tlie 
more palatable diagnoses (cf. anxiety neurosis), but it need not therefore be discarded 
now. It denotes a form of irritable, hypersensitive weakness and depression that is 
not uncommon after infections, exhausting experience (e.^, hunger, lactation, in- 
somnia, worry, hemorrhage), cranial injuries and chronic poisoning {e.g, with alcohol 
or coffee). It is true that a ^nical picture indistinguishable from it frequently arises 
where physical causes are unlikely and emotional causes are obvious : this clinical 
finding has the same significance as the fact that the anxiety of exophthalmic goitre 
is like psychogenic anxiety. Just as the anxiety of exophthalmic goitre or constant 
fear can pass into delirium, so can physiogenic neurasthenia be aggravated until it 
becomes plrin dementia. 

The s;^ptoms arc partly somatic— active deep reflexes, increased sensory irrita- 
bility, feelings of pressure on the head and pains in the muscles and elsewhere, giddi- 
nws, vasomotor lability, delayed peristalsis and feefings of fullness in the abdomen, 
diminished libido, slight clumsiness, and tremor of the muscles of the face, tongue 
and hands. On the more psychological side, there are feelings of languor, and in- 
capacity to concentrate on any mental work, doubts as to the accuracy of memory, 
loss of interest, sligjit depersonalisation, irritability and tenseness, lessened conttol 
of emotion, and. perhaps slight paranoid, obsessional or hypochondriac trends. This 
general condition is, when physiogenic, less influenced by a change in mood than 
would be the case with psychogenic neurasthenia, and the patient is better able to 
control his motor unrest than his features, which -are expressive of his agitation. 
The chief reliance, however, must be put on the history and physical findings for 
telling whether the neurasthenia is physiogenic or not ; psychological causes which 
seem adequate to explain the illness may be deceptive. 

The course of neurasthenia is towards recovery unless the noxa continues to act ; 
where the noxa persists, extreme chronidty can result. Sometimes an original physical 
noxa ceases to act, but meanwhile other emotional ones have entered the field, e.g. 
unemployment, domestic fears and frustrations, and so the illness drags on. Treat- 
ment d^ends on assessment of the causes and the possibility of removing them. 

(2) Delirium. — Delirium, most fanuliar in fevers, can also be produced by drugs 
and other causes of acute cerebral disturbance : severe affective disturbance also may 
be^ accompanied by delirium. Its characteristics are general malaise, restlessness, 
irritabiliiy and sensitiveness to external srimuli, headache, anxiety and troubled sleep 
or insomnia. ^lild forms of this are met with in so transient an affection as cold in 
tlic head. Severe forms are marked by illusions and hallucinations of all the spcdal 
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senses, especially vision Anxiety often beoimes extreme, and the patient is terrified 
of his fantastic visions Thought becomes as chaotic and fleeting as m dreams, 
activity IS incessant and past experiences of daily life are revived, as m the occupa 
tional delirium of alcoholics Attention is t^eakened, and onentation m tune and 
space much impaired TTierc are striking variations in the seventy of the conmtion 
in the same patient it becomes worse m the evening or when the patient has hardly 
any external stimuh to keep him m touch (cf dehnum at night and after a cateract 
operation) The extent to which consciousness is clouded usually corresponds to 
the amount of perceptual and aifective disturbance. Auditory hallucinations 
with clearer consciousness, visual ones very profusely with a clouded mind The 
auditory hallucinations are commonly of an elementary, undifferentiated kind not 
voices Vestibular hallucinations may occur, e g of floating m the air Distressing 
and incoherent ideas pursue each other — ideas of being tom to pieces, burnt, poisoned, 
buned alive and so on , also ideas of grandeur 

Closely akin to delirium, and indeed shading into it, is the state of clouded con 
sciousness (or confusion) m which thought is lery incoherent, but the patient is more 
eager to get in touch with his environment than in typical delmuro If consaoi^neM 
IS not too grossly clouded, the patient is perplexed and troubled by the disordwo 
perceptions through which alone he can learn what is going on about him. The 
picture may be indistinguishable from that seen in some forms of manic excitement 
and in some catatonic states Differentiation rests, not on the immediate psychiatne 
symptoms, but on the history and discoverable causes of the illness The 
true of acute halluctnotu m which onentation and grasp are very little impaired, btit 
auditory halluanations—especially threatening soun^ and voices — abound, and there 
IS a tendency to the formation of delusions on the basis of these and other perceptuM 
disturbances The name “ ttaUght state” is applied to another syndrome in wiuca 
consciousness is changed chiefly because of some powerful affective influence , anger 
or fear may so ovcr.vhelm psychic life that the pauent cannot grasp hts surroundings, 
his thinking is mterrupted and slow (except where it falls m tune with the 
disturbance), and his motor behaviour is in keeping with his mood It w as often oi 
psychogenic as of organic origin— one can hardly, for example, by direct observation 
tcU an epileptic twilight state from an hystencad one Like dehnum and the other 
conditions just mentioned, it is prone to subside and to be followed by amnesia for 
what happened dunng it where there is some recollection, it may be associated with 
a conviction that the hallucinations and other morbid phenomena were real extcTBal 
happenings 

(3) Dementia, — Of all gross encephalopatbic syndromes this is the gravest an 
most typical It corresponds to a diffu« cerebral disease, and is made up of mteUecrual 
impairment and lessened control of emotion Its form depends so much on the stage 
of the patient's development at which it occurs, that it n customary to consider « 
dementia only those cases m which the cerebral damage has occurred m later child' 
hood, adolescence or adult life, and to regard earlier cases, e g cretins, as showing 
mental deficiency or arrest of development. The distinction is rather artificial,^ 
whatever age it be made For convenience, only the adult form will be descnbeu 
here The order m which funrtions are unpaired corresponds to Hughlmgs 
principle of dissolution thus, recently acquired memones are soonest lost, 

IS intellectual weakness— the patient cannot reason, grasp and remember as be 
his attention is leas concentrated and sharp, ius ideas are fewer, he cannot take u* 
anything complicated or be sure about time and place, he loses himself His 
arc likewise affeaed— he weeps over trifles m mite of efforts to control hiinseli, 
feelings are shallow and transient, be may be foolishly euphonc, or may burst taXP 
anger whenever he cannot get his own way There are wide vanauons m the 
of the condition, and its symptoms may be much influenced by the local modcoff 
of the pathological changes m the brain The extent to which vanous cerebral fuoc 
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tions are impaired may differ widely in the same patient : a man who seems hope- 
lessly demented may be able to play a good game of chess, while another in whom 
it is hard to demonstrate any intellectual impairment may micturate into his shoes 
or do something equally stupid and inappropnate ; unexpected sexual misdemenaours 
are not uncommon in demented persons who do not as yet show gross intellectual 
damage. 

Psychological tests have been increasingly used in dementia. Although they are 
imtnistwortliy for diagnostic purposes, they can be of value in measuring the degree 
and progress of the impairment. The most convenient method is that devised by 
Babcock in which the discrepancy between vocabulary score, which is often well 
preserved in dementia, and performance on non-verbal tasks is assessed. More 
elaborate differentiation by means of a wide variety of tests is still in the experimental 
stage. 

Closely connected with dementia are the atmiesic syndromes, known by the name 
of Korsakoff. Here the memory disturbance is in the forefront. The incapacity to 
receive, store and reproduce experience is remedied, as it were, by lying, ue. the 
patient confabulates to fill up the gaps in his memory. These patients are often ready 
to adopt suggestions, so that one can lead them to tell absurd tales about their recent 
movements, e.g, that they were yesterday in Greenland to see some polar bears. 
They do not show an intellectual damage or incapacity to deal with ideas that is at 
all comparable in degree to their memory disorder, but they are always out in their 
appreciation of time-relationships, espe^Iy where the present is concerned. At 
first blush they often seem to be behaving like mentally healthy people, but one 
presently discovers that their memory is much impaired, ^eir orientation as to space, 
time and personal identity correspondingly poor, and their interest and general mood 
duller than is normal. The disorder of memory is never, as in dementia, a general 
weakness reaching back even to childhood. 

The Korsakoff syndrome is most often seen in alcoholics, in whom it ^vas first 
described associated with polyneuritis, but it also occurs in a great variety of organic 
disorders, e.g. intoxication with lead, carbon monoxide and other poisons, ursmia, 
vitamin deficiency, cranial trauma, cerebral syphilis and arteriosclerosis — apople:ty 
may precede it and the amnesic syndrome be thus complicated by aphasia. That it 
should sometimes follow on delirium is not surprising, since in delirium the same 
memory disturbance is present, but covered up by the concomitant excitement, 
disturbance of consciousness and hallucinations. Whether a Korsakoff syndrome 
will clear up depends on the cerebral damage which produces it ; the alcoholic form 
occasionally does so eventually in uncomplicated and treated cases. 

, Mental deficiency in some of its forms is a special instance of cerebral impair- 
ment, as is dementia. It is considered, for the sake of convenience and tradition, in 
a separate section (see p. 1682). 


DEGENERATIVE AND HEREDITARY BRAIN DISEASE 

There is a group of disorders occurring in late middle life and old age, which are 
clinic^ly and even pathologically near to one another. At the one end of the scale 
is senile dementia, at the omer climacteric anxiety and depression. It includes Pick’s 
presenile dementia, Alzheimer’s disease, cerebral arterial disease and arterial hyper- 
tension. 

The mental disorders of age have displaced schizophrenia and manic-depressive 
psychosis from their position as the mental disorders of highest incidence. When 
first admission rates per 100,000 of the arrresponding population have been Mm- 

E uted either for senile psychoses or for psychoses with cerebral arteriosclerosis, a 
igher figure has been obtained than lor the incidence of all other psychoses 
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combined , the chances of becoming thus mentally ill, therefore, are higher m the elderly 
population than are the chances of developing all other mental lUnesa in any ag^ 
group of Ae population If present trends continue, the number of persons over « 
years of age admitted to EngUsh mental hospitals m their first attack of insamty vsili 
by 1971 approximate to the total number of first admissions of people of all ag^ w 
1937 , more than a third of these admissions will be of people over the age of oa 
It 13 not extravagant to say that nowadays insanity is mainly a disease of old age 


1 SENILE AND PRESENILE DEMENTIA 
Etiology. — Constitutional fiictors are obviously the most important. A tendency 
to become dotards may be evident m successive generations of a family , heredity is 
held responsible for &e wide differences in mental health among elderly people. 
The symptoms of senile psychosis may not be revealed until the patient is ^posw 
some sudden stress — the death of his wife, the need to move house, the loss of ni* 
occupation, some new set of arcumstances Soaal factors are of great importance 
Scnife psychoses are more common m people with lifelong nervous symptoms or 
psychopathic personality ^ 

Pathology —Physical — The tissues show the general signs of age, i e a diffuse 
atrophy, which makes the convolutions narrower and the weight of the brain less. 
The nerve cells and fibres are fewer, while the mesodermal and neurogUal tissues 
mcreased , fatty pigment accumulates There are also, however, in senile demenos 
striking histolomcal features in the grey matter, especially of the cortex, namelj 
thickening of the neurofibnls, which arc charactenstically twisted and aggreg^teo, 
and there are remarkable plaques, seldom seen except m this condition Ibe 
change is probably in the bram colloids so that condensation and coagulation taw 
place , the plaaues and thickened neurofibnls arc secondary to this There is oo 
close correspondence between the kind or extent of the tissue changes and the 
state Plaques and neurofibnls can occur also in the brains of mentally healthy o*® 

Psychological — The previous tendenaes of the patients may greatly colour the 
symptoms Obscure somatic preoccupations and disturbances m tune appremn"- 
lead often to fantastic delusions about eternity and what is happenmg in their body 

Symptoms, — Memory is poor for recent events , ^e extent of the damage D«y 
increase until only the recollections of childhood and early adult life remain- Peapif 
and places are falsely identified with those once familiar, and transient pseud<^ 
memories are mventei Events with a strong affecUve tone, especially if unpleas^^ 
arc remembered better The memory of the remote past is not entirely spared, 
even matters of personal identity may at last be forgotten Grasp and judgem^ 
the capaaty to follow a tram of thought and to eUminate the irrelevant are faulty 
Obstinacy and perseveration go with a ngid adherence to old habits Prolix saa 
garrulous, the patient does not recognise how little mtercst there is for others lO 
rcpeutive and ill arranged Ulk- He may partly cover ite emptmess with long ao® 
sounding sentences , on the other band, some paUents become monosyllabic, becau^ 
of their failure to find words to express themselves, and others again w^Il use a 
loosely assoaated with the one they are vamly see^g, or will quite senously 
punning meaning to a word, and even act accordingly (e g whistlmg because 
said I could whistle for my money ") 

There is a narrow range of mterests, m which food, possessions and bodily wtU 
being are prommenL Grotesque hypochondriacal delusions are common 
hoard rubbish and are angry if interfered with m this On the whole, howeven 
affccUvc responses are greatly reduced, they meet calamiUes with composure, 
due to their failure to grasp what has happened Now and then they show 
and resentment at a slight, and may bear a grudge long after Their acaviues are 
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sometimes considerable, on the lines of determined rummaging and collecting ; in 
others a dull inactivity is all. They become dirty and unable to look after themselves. 
This applies as much to those who ate excited and active as to the inert. The former 
may fight against being fed and washed, and it is not possible to get them to under- 
stand what is being done. Delirium and confusional states are prone to occur at 
night, accompanied by fear and bewilderment. Sleep is bad, and often the patients 
busy themselves about the place all night long. 

Legal difficulties arise through the heightened readiness to accept some sugges- 
tions (as in the matter of making a will, or giving away prope^), the poorer judgement 
and the lessened capacity to control sexual desire which is sometimes seen in the 
early stages. Hoarding may lead to petty thieving. Occasionally the patient sets 
fire to the house during his nocturnal prowUngs. 

The symptoms need not be obvious. Often the illness has so slowly developed 
that no one can say when it first passed beyond what is normal in old age. An apparent 
change of character — a kindly man becoming selfish, a respectable churchwarden 
assaulting little girls sexually — ^may usher it in; this is not so much a change in 
character as a release of primitive trends, hitherto controlled. The psychosis may 
take various forms — depressive, manic and paranoid. In the depressive variety there 
is seldom retardation, the affect is rather empty, the patient is irritable and hysterical 
symptoms may be commingled with hypochondriacal ones. Ideas of poverty, wicked- 
ness and disease are often grotesque in their exaggeration — the patient’s urine drowns 
the whole world, his body is an undying shell ofTOrruj>tion, he is as tiny as a baby — 
and are monotonously reiterated. The monte variety is rarer : pointless activity and 
a diarrhcca of words, mth silly boasting, may be accompanied by a disturbance of 
memory, giving a totri picture of the Koii^off type : it is sometimes called ** presbyo- 
phrenia Many of these patients have alivays been of hypomanic temperament ; 
their illness may be only slightly progressive and not so severe as to call for hospital 
care. The paranoid variety is especially likely to occur in people who have always 
been of a suspicious turn of mind. They hide things because they feel surrounded 
by thieves, and then forget where they have hidden them ; their failing senses, espec- 
ially of hearing, feed their distrust and they project their awareness of sexual impotence 
or waning intellect. Hallucinations and delusions are mingled — gases are pumped 
into their room, their food is poisoned, people throw bombs at the house by night, 
greedy heirs are doing them out of their possessions. Some of these patients barricade 
themselves against their enemies or call in the police. Whereas the depressive and 
•manic ioims aie commoner in people wth corresponding heredity, this paranoid 
form is genetically often connected with schizophrenia, though the distinction between 
the three varieties is not a sharp or important one. The name “ involutional paranoia ” 
has been given to the cbtoiuc delusional condition of this type tliat may develop in 
single women between the ages of 40 and 52. 

Bodily symptoms are those of old age, especially in the central nervous system, 
where it leads to a slow, careful gait, with short steps and legs wide apart, apraxia 
and poor co-ordination, tremulous rather whining utterance, small sluggish pupils 
and occasionally epileptic seizures. The disorder of movement is conspicuous in 
the handwriting — pointed, small or erratic in size, and sometimes jerky and tremulous. 

The conditions known by the names of Pick and Alzheimer are to be regarded 
as atypical senile or presenile psychoses. 

Pick's dementia consists pathologically of a circumscribed cerebral atrophy, mostly 
in the frontal or the temporal lobe, or in both ; the motor area, however, is seldom 
affected, nor are Wernicke’s zone and the transverse temporal convolutions ; other 
areas of the brain, especially the parietal, may be involved. Histologically, the 
ganglion cells are swollen and contain aigentophil globules. There is a hereditary 
determinant. It is almost twice as frequent in women as in men — the opposite of 
what has been found to hold for cerebral arteriosclerosis. The onset, which is 
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gradual, can be at any age from 40 onwards, but is usually between 50 and 60 Symp 
mms depend on the localisaUon of the atrophy Memory and affect arc not impaired 
till late , they are preserved at a stage m which the patient behaves stupidly— stealing 
lying or othe^^vlse making a fool of himself Spontaneous attention is poor , at 
tot moody the patient becomes dull and unresponsive , judgement detenorates ana 
initiative fails Stereotypies, echolalia and repetition of empty phrases, monotone^ 
taiiung and laughing or singing, and outbursts of bellowing or whimng appear in the 
later stages There may be aphasia Diagnosis is difficult during life , it may he 
assisted by an encephalogram showing the shrinkage of cerebral tissue from atrophy 
or by biopsy The condition may last from 2 to 12 years 

In Alsheitna’s disease the semle plaques and ncurofibnl changes are very numerou 
The onset may be between 40 and 60 Women predominate Indefinite premonitory 
symptoms (headache, irntaiuiity, forgetfulness) arc quickly followed by progressive 
dementia , aphasia and apraxia are prominent, though less coarse and sudden than 
cerebral arteriosclerosis In the earlier stages the patients are in fair contart w 
their environment, and look as though they grasp much more than they actually cai^ 
Their deficiencies are shown up m wntmg and talking They may be *’^*^^®* ^ 
depressed As the disease advances they are less open to affective mflucnces tb^ 
sink into themselves and say little Stereotyped words or syllables and movenien 
take the place of embarrassed remarks and gestures In the aphasia there is a ratW 
characteristic stringing together of syllables Tike each other m sound, but meamngie^ 
Muscular rigidity may lead to contractures The progress of this disease to sevc 
dementia is faster than m typical senile deterioration and the onset is rather earliw 

Prognosis —-This depends on the previous rate of development of the conditio 
the general physical health of the patient and any special pathological basis, fS 
Pick s atrophy, that may be rccognisw Delmous and confusional phases may 
a deceptively bad impression, for sometunes, after they clear up, the patient can 
resume his old routine tolerably well . 

Treatment — Since the breakdown of old people is often brought about hy^® 
inability to cope with the demands and stresses of a society that is organised t 
younger people, soaal measures can do much to delay the time when senile 
changes will make special care necessary The more satisfymg their mode of hte. 
the less will maladjustment and gross failure be the effect of their senility Although 
when senile dementia is clearly evident, treatment will partly consist m providing " 
easy, familiar and considerate an environment as possible, it would be harmful m 
leave senile patients idle because they seem listless, or to let them be lonely „ 
they are fretful Whether msUtutional treatment is necessary depends not only on 
the mental impairment but also on the patient s social level and the willingness ot 
relatives to look after him well enough Pauents often fit surprisingly w ell into hospit" 
life and routine when this makes due allowance for their infirmities, and 
for their social and psychological as well as their physical needs Drugs are h« 
avoided, and caution js necessary in letting the patient have the aperients he demaho* 
to rehevc his — mainly delusion^ — constipation 

2 CEREBRAL ARTERIAL DISEASE AND HYPERTENSION 
The charactensuc features here arc the focal symptoms All else is indistingm^J 
able clinically from senile and other cerebral condftions , of course, pathologicW 
many senile brains show arterial degeneraUon too The early or mild symptom* ® 
cerebral arteriosclerosis are the same as those of ‘ essenual ’ hypertension , 
like those of many benign melancholias of hte middle age j 

Pathology —Atheroma of the cerebral artenes is accompamed by nutnuon 
changes— softening— m the brain tissue, falling into three suges, viz necrosis « 
gencrauon (with masses of granular phagocytes, containing fats and b«mosuIc«"i 
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and sclerosis (in which cavities and scars of glial, astrocyte and mesodermal tissue 
take the place of the necrotic ceUs) (see also p. 1443). The cortex on the convexity 
of the brain may showt microscopic areas of perivascular gliosis, but no softening. 
It is not yet possible to correlate the mental and the cerebral changes in these psychoses, 
except for the focal lesions. 

Symptoms. — Since “ essential ” hypertension often precedes definite vascular 
disease and itself produces mental symptoms, a description of these symptoms serves 
also to describe the earlier stage of cerebral arterial degeneration. Along with head- 
ache, giddiness, tinnitus, faintness and insomnia, there may be disturbance of speech 
and \vriting — the former becoming slow and at times indistinct — and transient pareses 
and apraxia. Certain traits of personality may be intensified : the patient becomes 
irritable, egotistic, moody and easily tired, his conversation lumbers along where 
once it moved easily : he is depressed or paranoid ; but there may be mde variation 
in the intensity of these changes, which are by no means always found. Brief phases 
of disturbed consciousness, lasting up to 3 weeks, may suddenly occur either in a 
form very like the " absences ” of the epileptic, or as rivilight states tvith hallucinations, 
ecstasy, incoherence, disturbed motility and agitation. 

After this stage of neurasthenia and episodic disturbances, the patient with cerebral 
vascular disease may begin to have trouble in finding words ; he perseverates a little, 
and is at a loss when anything unusual is required of him. His depression and hypo- 
chondriacal worries increase, he is distressed by his own slowness and failures, and 
may attempt to kill himself. Emotional conuol falls off so that he weeps and storms 
when he would rather be calm. Nihilistic Ideas may abound — his bowels have not 
been opened for 6 months, bis trunk is a hollow cavity. Nocturnal delirium is fre- 
quent. Aphasia and apraxia are commonest after a focal complication. 

The most important feature is the way the patient continues to look normal and 
sensible when already mildly demented, sometimes transfer to the strange surround- 
ings of hospital is too much for the hitherto well-preserved outward normality, and 
the patient goes to pieces, as he also may if he has to give up his usual work or move 
house. 

Diagnosis. — Because a patient has generalised arterial disease, it does not follow 
that any psychiatric symptoms he may show are due to the cerebral vessels being thus 
affected. Unless there are definite focal symptoms, or evidence of dementia, it is 
unsafe to hold the cerebral arteries responsible and to give a prognosis based on this. 
There is no known means of distinguishing many benign “ neurasthenic depressions ” 
and involutional hypochondrias from those due to disease of the cerebral vessels. 
If there has not been any history of such tendencies until an attack at the age of 60 
odd, the probability that it is an organic vascular disease is much higher. The dis- 
tinction is all the more difficult because so many unstable persons develop arterial 
disease in later life ; especially those prone to anxiety and other affective disorders. 
Neurological findings (see p. 1443) may be decisive in a doubtful case. The condition 
of the retinal arteries is not a reliable guide. 

Course and Prognosis. — In definite cases of cerebral arterial disease with mental 
disorder the prognosis is necessarily bad, though the mental symptoms may only 
progress slowfy, and the paffent live another 10 or 20 years. Much will depend on 
such sudden accidents as thrombosis or hxmorrbage. An episodic ojnfusional state, 
perhaps even one produced by drugs, may suggest a needlessly gloomy prognosis. 
In cases of ** essential ” hypertension, the course of the ment^ illness is dependent 
on the general disturbance, and is often quite favourable. Symptoms that arc appar- 
ently hysterical, occurring for the first time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of sudi patients, not a little can 
be achieved by psychiatric methods. In the early stages, where there is much anxiety 
and depression, too energetic physical investigation and treatment may do barm : 
reassurance and sedation can do much good. The less said to the patients about 
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their blood-pressure and their artcncs the better. They should keep 
in Ihcir accustomed surroundings as long as they can, unless an acute phase ot me 
illness or depression intervene. Emotional upsets oftencr aggravate their condiuoa 
than physical ones, so they should be cushioned against such jolts. Their depression 
may necessitate hospital care, especially because of the risk of suicide, or became 
they are too irritable and neglectful to be at home any longer. If there be dementi^ 
even of mild degree, the patient will probably remain in a mental hospital once C 

has gone there. It is, however, not easy to be sure about mild dementia being present, 

it can be counterfeited by passing disturbances, e.g. emotional ones. 

3. HUNTINGTON’S CHOREA (see p. 1519) 


SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 

Only the mental symptoms will be described here. Hypochondriacal and de*- 
pressivc reactions sometimes follow infection, or the nsk of infection : such psycn^ 
genic illnesses do not belong under this rubric; occasionally, however, a 
anxiety lest he be developing neuro-syphilis turns out to be justified. A syphuiu 
neurasthenia can occur in the early stages of the disease, due to a mild 
The more set ere meningo-encephalitis — terebral /i/rx^may be accompanied by 
turbance of consciousness, even to the point of delirium or mild dementia : loss 
initiative, euphoria or moroseness, poor judgement and impaired memory may 
and the patient be aware of them in greater measure than he is in 
These conditions arc often complicated by the signs of premature arterial oegeocr^ 
tion in the brain. The psychoses that accompany ubes are due to syphilitic 
in the brain, often complicated by alcohol, trauma, heart and kidney disease, aod oiflc 
exogenous factors; there arc also depressive hypochondriacal reactions to the pai>“ 
and other disabilities which the patient sulTcrs. ^ , 

General Paralysis op tub Insane.— -Dementia is the constant sign of this tatuw 

P icture ; the old descriptions of a “ classical " course with an expansive onset ar 
alhdous, but general dementia is almost certain to occur in every case that » 0° 
treated. All the other symptoms are either neurological and focal, or due to m 
patient’s constitutional predisposition and previous experiences. 

The dementia may at first be quite undetccublc as such, because it appears 
the deceptiv e guise of a neurasthenia, melancholia or mama ; only gradually dtxs tnc 
intellectual impairment become manifest. In the beginning of general paraJjsi^ 
which U seldom abrupt (though it may need a careful enquiry to verify the prodfo*^ 
svTnptoms), functional ” syndromes can be so “ typical ” and organic changes^ 
slight that the most expert psvchiatiist is misled; only by phjsicd and serologic^ 
examinations can he avoid a blunder. A faint degradation of personality, a 
social refinements may be the first indication of what is wron£ Then 4. 

the evenu of jesterday and last week becomes less trustworthy, wlut seemed at nr« 
a trivial absence of mind becomes serious incapacity, and jet the pauent 
serene and outwardly indifferent to bis lapses. As in senile and artenosclcroU' 
demenua, he may be all right so long as he b in an accustomed rut, but a holiday 
a change reveals his infirmiw. Hts mood and interests as the illness goes on 
dull Of labile, his rages arc ficcUng, his acuvitics fussy; if, however, he b in » 
excitement, w ith httfe dementia as vet, the affcctiv c changes can be v lolcnt, and 
dangerous, just as in a depressiv c pliasc the naUent may kill himself. Sleepy 
careless about soaal usages, inattentive and ignorant of what he once knew 
more demented patient cannot escape recogmuon as having an organic 
affection. Elcnienlary problems in antlimeuc and quesuons of cencm 
arc more Uian he can cope with. He gives easy assurances that he can do ibciD, 
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puts his questioner off %vith airy explanations (e.g. that he has not had his spectacles 
by him lately) ; when pressed, he makes bad mistakes or becomes angry. The extent 
of his failure ^vill, of course, depend not only on his dementia, but on his previous 
intelligence and habits {e.g, a bank mairager retains the capacity to do mental arith- 
metic when much else has gone). Inability to receive new impressions and to relate 
them to earlier memories co-operates with impaired judgement to give a gross but 
patchy and fluctuating amnesia. Because of these disturbances, and especially the 
bad judgement, patients may commit offences, ruin tliemselves by grotesque extrava- 
gance and brush aside facts that stare them in the face. They will put up with restric- 
tions on their freedom, forgetting their protests soon after making them ; silly reasons 
are sufficient for their compliance, and a tactfully offered cigarette or joke may divert 
their thought and feeling from some serious matter that angers them. Their delusions 
are due to the same disorders of memory and judgement, coloured by their general 
personality ; sometimes they are confabulations, radonalisadons for their having for- 
gotten or spoilt something. If the patient had in health tendencies to euphoria and 
expansive behaviour, grandiose delusions and boasting will be to the fore. It is, 
however, not uncommon to find a fatuous euphoria, though there had not previously 
been affective swings and hypomania ; in such patients one finds abundant proof of 
gross impairment of judgement, especially shown as defective insight. The most 
advanced dementia appears as a helpless, vegetative, bedridden state, sometimes 
accompanied by gross focal symptoms, such as aphasia and agnosia. The physical 
syrnptoms (see p, 1455) are much intermingled with the mental ones, as m the 
patient’s clumsy movements and disturbed speech and handwriting ; thus, in his 
writing he leaves out letters, syllables and words, repeats and transposes them, messes 
the paper with blots and sputters, writes across the lines, puts in meaningless strokes 
and leaves his mistakes uncorrected; the tremulous script shows interruptions in 
the usual smooth alternation and tempo of movement, the letters are of very imeven 
size and ill spaced. Articulatory and aphasic disturbances may affect the sense, 
intonation, timbre, rhythm and predsion of utterance ; they must not be evaluated 
in diagnosis, any more than the writing disorder may, without regard to the patient’s 
previous normal script and speech and the circumstances under which he was writing 
or talking, since people, habitually untidy in their enunciation or handwriting, can 
exhibit many of these symptoms when tired or in a burry. 

Besides the above, atypical mental pictures may be seen either ordinarily or as 
the outcome of treatment with artlfidal fever. Paranoid states, hallucinosis, a 
Korsakoff syndrome, epileptiform exdtement, hysterical disorders and catatonic 
symptoms of every kind (except flexibilitas wrea) may occur. Hallucinations are 
uncommon, except during fever or after malarial treatment ; in the latter case they 
are often of paranoid colouring. Not the expansive form, but a simple progressive 
dementia is by far the commonest clinical picture ; depressive, confuslonal and hyper- 
kinetic states are almost as frequent as the expansive. 

In the “ Lissauer ” form the slowness of the dementia is remarkable in com- 
parison with the conspicuous focal symptoms, such as the seizures without convulsions 
or loss of consciousness. 

The effects of treatment upon the mental state are of great sodal moment. In 
ni^y patients who do well tlie personality has the edge taken off it, there may be less 
^tiative and force in mental activity, and emotion may be less controlled, especially 
in the proneness to anger or to frivolous levity, yet the patient is able to return to 
his former work, even though it is responsible and complex; he c»uld scarcely, 
however, except in the most favourable cases, learn a new’ job or adapt to new and 
exacting situations. 

In the ** juvenile" form there may be premonitory symptoms of excitability, 
grizzling, timidity and backwardness at schooL Gradually the symptoms of dementia 
become plain, and if the onset be early enough, symptoms usually found in severe 
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mental deficiency naturally appear, such as rhythmic or iterative movements, gnniW 
rcpeUUve chewing and sucking of an automatic kind, great restlessness and screaks 
attacks Simple dementia is the usual form , grandiose ideas are excepDonaL i 
the illness begins before the age of 10 or 11 years, speech and wntmg may be com 
pletely lost, or reduced to a senseless smattenM 
For progiwm and treatment, see pp 221 and 1458 


OTHER CEREBRAL DISEASES 

Lethargic Encephalitis — The mental disturbance of the acu^ attach ^ 
merge into a hyperkinetic excitement, with choreiform and athetoid 
insomnia, generaused pains, mild deUnum and, occasionally, catatonic 
this seldom lasts more than a few weeks There may be subsequently a neurastne® 
fatigue and irritability with headaches and poor sleep The distinction 
13 neurological and what is psychiatric in the symptoms could scarcely ever be 
difficult than m this disease The motor disturbances, such as oculogyric 
not merely responsive to emotional and other psychogenic influences, they arc 
able from concomitant mental happenings (e g the surging up of anxiety or 
and whole patterns of compheated behaviour, e g breathing, may be mvoUei i 
motor rigidity of the paUent’s Parkmsoman state may be paralleled by a lack oi 
normal drive and fluidity of thought or behaviour Memory, however, and 
are unaffected The obsessional symptoms sometimes occur quite apart from 
gync crises, and may gready distress the patient Depressive phases may y 
suicide, which is fostered, as it were, by the keen appreciauon which m^by p»“ 
have of their ruined careers and their almost imbecile appearance, so 
what they were and, mdeed, from what they stdl know themselves to be Para« 
and especially schizophrenic, symptoms may develop m the later stages 

The younger the patient the more Ukcly is it that he will devwop j- 

anomalics of personality, and have attacks of restlessness or even be 
resdess Many children and adolescents after their acute attack become so^ 
problems they play stupid or cruel tncks, they set every one they can by 
they may steal, behave sexually m an outrageous way or accuse others of 
offences against them Their activity is not always puiposive, nor always 
they make the same impression as a monkey might who w sometimes 
but always on the move There may be no Parkinsonism m these cases The 
nosia IS not good, and they almost always do better when subjected to the r^i® ^ 
an appropriate insututwn , they do badly at home or m places where what to 2 j 
termed normal delinquents and * social problems ” arc cared for a ri soi 

SvDENHASi’s Chorea.— T he usual mental changes here are lability of 
imtability These are seen as naughtiness, outbursts of anger or ciying, j 
at sudden noise or light , m others there is lessened sponuneity, often 
the choreic movements In more severe cases, cspeaally in older childre^ ^ , j 
changes are accentuated , m the fleeting phases of anger or terror there niay be s 6 
delusional uends SuU more severe forms, with dchnum, hallucinations, deius 
of persccuuon and much exaiement, are seen in adults, e g \si chorea 

The tics and compulsive utterances (Gdles dc la Tourette’s syndminc) w . 
may follow chorea are evidence of the mterplay between hereditary, P®>, 
structural factors Chorea is more prone to occur m those whose 
nervous disorders, cspeaally schizophrenia. The motor after-effects, .L th« 

appear and disappear under emoUonal influences , they are also condiUoncd . 
onginal choreic disturbance of neuromuscular funcuon The obscene 
of u Tourettc’* sjndromc are dependent on much the same articulatory and roP ,, 
tor bjperkmeuas as are the brcaiiung spasms of encephabm Iclhargica» t» * 
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they are also dependent on psychological tendendes and experiences. They illustrate 
how psychological influences work t^ugh available bodily structures functions, 
whether morbid or healthy. The obsessional clement in this affection is comparable 
to that in encephalitis lethargica. 

DISSE^^NATED ScLEROSis. — Slight deviations from mental health are frequent, 
but obvious ones rare in this disease. Affective lability may be conjoined with a 
slight disorder of judgement, so that a baseless euphona develops, but this is not 
universal, and many of the patients arc depressed. Acute outbursts of excitement, 
hallucinosis or delirium occur in a few cases, and dementia in the advanced stages. 
The most important mental disorder in them is that which appears as hysteria. A 
hysterical personality has not been present in these patients before the disease began, 
and the symptoms are in that respect only dubiously hysterical : they do, however, 
in other respects aanform, in that they can be evoked psychologically and removed 
psychologicilly ; they may centre on, and elaborate, actual anomalies, e.g. of move- 
ment or sensation, and may still yield to hypnosis or other psychological measures. 
They can greatly confuse the diagnosis. 

ScHiU)ER*s Disease. — In this disease profound dementia gradually develops along 
with the blindness, deafness, aphasia and agnosia and other focal symptoms. In the 
juvenile cases there may be at first disturbances of behaviour like those of juvenile 
encephalitis lethargica. 

Paralysis Agitans,— This may be accompanied by hypochondriacal depression. 
Sometimes this is an expression of ^e cerebral disease which also causes the Parkinson- 
ism, and in that case the prognosis is bad ; sometimes it is a recurrence of depressive 
attach which have occurred at times of stress earlier in the patient’s life, and then 
the outlook is fairly favourable. Senile dementia is, of course, not infrequent in these 
elderly patients. 

Cerebral Tumour. — ^Apart from any aphasia and apraxia, the mental state here 
is more closely related to general intiacraiual tension than to any local disturbance. 
The size and rate of grow'm of the rumour are therefore important in this regard. If 
rapidly growing, there is more disturbance of consciousness, with impaired memory, 
disorientation, incoherence and, sometimes, hallucinations and confabulation; this 
clouding of the mind fluctuates a good deal. In more slowly groiving tumours, 
lucidity is preserved and change of dbposition is the prominent feature. The patient’s 
earlier tendendes get freer play, unsuspected ones appear, and a series of foolish 
investments, for example, or homosexual escapades may for years divert attention 
from the organic disease. The moria, or fatuous wt and cheerfulness, often attributed 
to frontal tumours but also found in other cerebral diseases, may give the impression 
of bring a hysterical pseudo-dementia; other apparently psychogenic symptoms 
may prove misleading. A straightforward depressive attack fan occnir, or indeed 
any “ functional ” syndrome. 

Hallucinations may depend on a focal lesion, as in the cases in which they are 
limited to the hemianopic field, or are solely of taste and smell. 

Cerebral Abscess. — ^The mental symptoms are those of tumour with or without 
others due to meningitis. 

Acute Meningitis. — ^There may be delirium, preceded during the prodromal 
stage by irritable apathy, and followed by months of moody neurasthenia. 

Cerebral Trauma. — ^After concussion, there is commonly retrograde amnesia, 
and there may be, later, also amnesia for events following the injury ; the extent of 
this depends on the severity of the damage. Delirium may ensue ; it has little that 
is characteristic, and is more frequent in alcoholic and elderly people. A Korsakoff 
syndrome may develop. Twilight-states are rather more c»mmon; during them 
acts of violence may be committed, as in epilepsy, and afterwards quite forgotten. 
Traumatic epilepsy may follow. The later clianges in personality are commonly 
those that may be found lingering after any toxic or ocher structure impairment of 
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the brain But someUmes the disturbance of consciousness is more persistent, the 
intellectual damage greater, the detenoration progressive, m such cases there is 
usu^ly cerebral arterial disease, an unrecognised alcoholism, cerebral tumour, general 
paralysis of the insane, or some other complicating factor. In predisposed persons 
the cramal injury may be responsible for a melancholic attack, schizophrenia or other 
“ functional ” syndrome , the prognosis is usuaUy good even if the illness lasts many 

months. , p t. i 

hlinor symptoms which may be hysterical occur frequently after cerebral trauma. 
This IS partly because of the site of the injury, which favours vague physiogenic 
symptoms that respond readily to emotional and other psychological influences, 
of these symptoms are, however, produced by psychical rather than physical meMan- 
isms Not injured cells, but ment^ attitudes are at the bottom of the trcmbhngSi 
faintings, weakness, parssthesix and other troubles so often the sequel of a trauma 
in Itself little likely to have such effects They are not responses to the actual injmy> 
but to the situation created by the injury. It is as unwise to dub all such vague pos * 
traumatic phenomena hysterical as to attribute them entirely to the direct injuiY 
If there is slight amnesia of the typical kind, with difficulty m concentration and bead 
ache, It IS fairly probable that these are physiogenic residues ; if there has been 2a 
interval between the actual concussion and the appearance of the indeterrmiw 
symptoms, a history of psychopathic predisposition and an adequate 
(< g economic fears and insecurity, or aaims for compensation, with repeated 
examinations, and patent uncertainty among the experts) the condition is 
neurotic. Much will, of course, depend on the neurological and other ^ ^ ^ 
including the demonstrauon of localised lesions, thus, damage to the frontal iot>» 
may much change the personality, and m other sites be responsible for an apraxia, 
say, or a visual defect. Too rigid and doctrinaire an insistence on discnmioaUPg 
neurogenic from psychogemc residues of the injury can be harmful , the mam ^ 
18 to prevent neurotic attitudes and ^mptoms from developing, or if already there, 
from continuing , 

The degree of intellectual impairment can sometimes be measured, and the 
parturc from normality demonstrated, by psychometne methods (see p. 
Among the tests employed those which require a capacity to deal with abstract con* 
cents (e g sorting objects according to quahties they have m common) are parucularlf 
infoimaUve. 

Epilepsy — Although the motor seizure is the chief symptom of epilepsy and the 
decisive one m diagnosis, there arc nunor or equivalent symptoms, as well as dclinum, 
twilight-suics and dcmeniu, to be included among the rnenial disorders of this illness- 

Instead of a major fit the patient may become unconscious ; or he may pass mw 
a twihght-statc m which for a few minutes or longer he wanders about m a da^ 
way and docs inappropnate thuigs, having afterwards complete amnesia for all tni»» 
or there may be a sudden intcrrupUon of acbon and speech, during which the paticm 
remains immobile or makes some automauc or aimless movements. Epdepue ftn? 
IS a delirious state m which acts of violence may be committed . it lasts often i 0 ‘ 
several daj-s, is accompanied by disoncntaUon and hallucmosis, and is much ri^ 
than is popularly or forensically supposed. All the slates of disturbed consaousn^ 
menuoned above arc most often seen as equivalents for a seizure , the twilight 
however, may precede the motor attack, follow it, or be accompanied by a few 
clonic movements 

Apart from Uicir seizures, epileptics ate prone to swmgs of mood— towards ange^« 
shallow scnumentalum or depression— which may pass over into a fugue, durui# 
which Uic pauent wonders a lone way from home. . 

'Ihc likelihood of dementia later cannot be inferred from the svmptoms of ^ 
epilepsy, except iliat it u greater if atucks occur v cry often Apparent dcroenta RW 
be the result of intoxicauon with anuoonvulsant dnig«, or of the idleness and stcru* 
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life in sm institution. When there is genuine dementia, it begins as a faint loss of 
interest and concentration, wth increased sensitiveness to supposed slights, then 
memory falls off somewhat, the trivial and the important are muddled together, and 
the patient talks with much circumlocution; he is fond of needless system, assumes 
and parades virtues he has not, e.g, an intellectual bias or a devout spirit, and is child- 
ishly pleased when anyone praises him. I.ater, a profound dementia may supervene, 
but this is not common ; it is unlikely that the changes of character just described 
are part of a dementing process ; many epileptics who exhibit some of the most dis- 
agreeable features of this sort never become plainly demented, and many severe 
epileptics are free not only from dementia but also from these traits. There is ground 
for regarding this impulsive, pretentious, fawrung and snarling way of some epileptics 
as pa^y a variable expression of their constitutional predisposition (to which the 
motor seizures are likewise due), and partly as a reaction to their situation. Conse- 
quently it is much less evident, or not evident at all, in those who in spite of their 
fits live comparatively normal lives. 

Migraine. — Occasionally sharp changes of mood, behaviour and personality may 
take the place of the ordinary attack with headache. It has often been observed that 
emotional stress may precipitate an attack, and psychological guidance which im- 
proves emotional stabuity has been found to lessen the frequency and severity of 
attacks in many patients. 


INTOXICATIONS 

1. ALCOHOLIC DISORDERS 

Alcohol is so pennissible and trusted a poison, so easy of access for those who 
wish to escape from their troubles, that it is resorted to in excess by maladjusted 
persons ; consequently its effects may complicate or be complicated by the psycho- 
pathic anomaly which favoured tlie taking of the drug, e.g. episodic excitement or 
depression, anxiety, cerebral arterial disease, paranoid states, hysteria. The acute 
effects of a single dose of alcohol are either the well-known phenomena of intoxication, 
or an excitement {mania a patu) sometimes with clouding of consciousness. The 
excitement is commoner in people with cerebral trauma, arterio-sclerosis, epilepsy 
or unstable hysterical personality, and in them may lead to acts of violence ; rarely 
it may occur in normal persons who have taken alcohol when they were exhausted 
or upset. 

In chronic drunkards, a dementing demoralisation can occur. Their narrowing 
of interest, superficiality of thought, weakness of memory and moral decrepitude 
are reminiscent of what happens in many epileptics and some early general paralytics. 
The crudeness and even brutality of tlieir conduct is in ill accord with their maudlin 
prating about virtues and their pot-house jollity. The mood of these men can be as 
labile as their abandonment to it is constant : they pass from rage to weeping, and 
laugh soon after, with no shame for themselves and no tliought for the miseries tliey 
put on tlieir families. Such degradation is, of course, far from being the rule : some 
chronic alcoholics become only cheap editions of themselves, with their former qualities 
underlined or smudged rather than defaced; they are perhaps weak and irritable, 
untnistu ortliy or lying, but not given to savage fury, nor grossly damaged in judgement 
and social feeling. Some of them develop delusions, especially of jealousy. They 
collect, as paranoid people of other kinds do, scraps of alleged evidence which they 
piece logcuier to prove their suspicions right; complicated delusions of persecution, 
however, they rarely develop. Sometimes the delusions of jealousy fade as the patient 
gets more and more facile, but more often they persist as a chronic insanity and arc 
of the greatest danger to the suspected wife; murder is not unknown in such cases. 
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and initiative, and grossly impaired judgement making a striking picture. Complete 
recovery is on tite whole uncommon, occurring in less than a quarter of all cases. 
The mortality rate is higher in women and older people, in those with acute onset 
and with a red-cell count below 3,000,000, or with a rise in the protein content of 
the C.S.F. It does not correlate trith die severity of the peripheral neuri^. 

Chronic delusional states have been referred to above ; they are sometimes called 
alcoholic paranoia, but inappropriately soj jealousy is the commonest and most 
dangerous feature. Alcoholic epilepsy has been described. It is a symptomatic 
epilepsy, often atypical ; sometimes m unstable hysterical patients it may be brought 
about through overbreathing when intoxicated. 

Diagnosis. — ^The diagnosis of alcoholic psychoses must depend much more on 
a history of drunkenness in any patient than on his clinical psychiatric features, none 
of which are limited to alcoholic disorder. Since, however, alcohol is far the com- 
monest cause of most of the toxic abnormalities described, it can be safely presumed 
in some cases in which the certain history of addiction is unobtainable. 

Differential diagnosis, so far as jetiology is concerned, will turn on somatic findings, 
including the results of chemical tests. If the form of the disorder is in question, 
the chief diagnostic difficulty arises with acute hallucinosis and the chronic delusional 
varieties. A hallucinosis of similar type can occur in schixophrenia and in affective 
disorders, but in the latter is recognisable by the ideas of self-reproach expressed ; 
the differentiation from schizophrenia is difficult, since in many of the cases the 
progress of the disorder is towards a chronic schizophrenic psychosis, and one may 
suppose that in these patients the intoxication had activated, as it were, tlie same 
mechanisms as those involved in schizophrenia, or had complicated a scl^ophrenic 
illness. This applies also to the chronic psychosis with delusions of jealousy. There 
is no value in differentiating carefully me clinical varieties of alcoholic psychoses, 
since they overlap. 

Treatment. — Social prophylaxis is the main thing. The incidence of alcoholic 
psychoses in England is less than a third of what it was 40 years ago, and this may 
be attributed almost entirely to social influences. Individual prophylaxis is scarcely 
to be considered, save as a by-product of psychiatric treatment, since a great propor- 
tion of unstable persons ate potential drunkards, and in any case we cannot yet tell 
which alcoholics ^vill become mentally ill through their drinking. Social prophylaxis 
is so imme^urably better in forestalling alcohomm and the psychoses and degradation 
that sometimes spring from alcoholism, that deliberate individual prevention is here 
negligible. 

When alcoholism is itself to be treated, independently of its ill-effects upon mental 
health, the problem is that of any drug addiction. Absolute removal of the drug is 
essential in the first place. This may be effected for a time by getting the patient 
into a hospital or home where he cannot obtain the alcohol he desires, but to ensure 
that the patient who has had years of excess shall hencefonvard be able to put aside 
alcohol while it is within his reach a great emotional upheaval, e.g. bereavement, 
religious conversion, fear of death, and considerable changes in his human environ- 
ment are required. These are provided, for instance, by a semi-religious organisation 
of former drunkards, called Alcoholics Anonymous, which had its rise in America 
and which has had notable success in the last decade. For the most part, treatment 
of alcohoUsm without restrictions upon access to the drug is a failure ; die restrictions 
must at first be imposed from without, not left to the patient’s self-control and judge- 
ment. Psychotherapy is a necessary feature of the treatment in the many cases in 
^\hich inner struggles and neurotic disabilities have been the basis for the addiction ; 
it must, howeverTbe conjoined with vi^rous social measures (see pp. 1618, 1619). 

Methods which aim at " conditionmg ” the patient to have a distaste for alcohol 
arc sometimes successful. The unconditioned reflex of nausea and vomiting (evoked 
by emetine) is linked up with the sight, smell and taste of alcohol. Thoroughly 
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earned out, the method has yielded fairly good results , half of those treated are 
reported as still abstinent 4 years aftenvards It is impossible, however, to benent 
the addict who does not senously want to stop dunking In a small proportion o 
chronic alcoholics amphitamine sulphate is said to dimmish the cravmg 

A drug which may help the patient’s efforts to remain abstinent is disulnrain 
(Antabuse) , taken daily by the mouth this ensures that a drastic reaction wul ensue 
if the patient dnnks any alcohol, since acetaldehyde is then hberated within the circu 
latory system Knowledge of this very disagreeable- consequence deters the 
addict from drinking, but he can evade the risk, if he wants to, by ceasmg to take tne 
drug It is therefore pointless to administer it unless the patient sincerely wishes 
be abstinent The risks of the method and its dependence upon the 
operation make it desirable that it should be initiated in hospital and undertake 
only as part of a general plan of treatment and rehabilitation 

The grosser mental disorders due to alcohol need hospital treatment. 
tremens should be treated as far as possible without hypnotics, which have little ene 
upon the exatement and sleeplessness unless employed in dangerous doses , ii anVi 
paraldehyde or hyosane should be used Circulatory failure and accidental sell 
injury are most to be guarded against. The continuous bath at body temperature 
sometimes beneficial , otherwise the patient should be in bed with a nummuni o 
necessary restraint, under the care of an expenenced nurse and ensurance of adequa 
diet — mainly fluids and glucose and large amounts of thiamm or the whole 
complex No alcohol should be given Occasionally lumbar puncture ts hcipj" 
Insulin and corticotrophin have been found beneficial, but the evidence is not im 
prcsBive u lies 

Especial care must be taken against the early discharge from hospital of alconou 
with delusions of jealousy If they have been certified, they may add a deep reseo 
ment on this score to their other grounds of morbid haired, and there is grave dang 
that they may, if they resume dnnking, attad; their wives murderously 

2 MORPHINISM 

Only the effects of this belong among the organic disorders its causes and tte 
incapaciw of the addict to escape from it, are due to social and mtnnsic factors, n 
to any physical damage Wea^ unstable, unhappy people, e g many 
are most likely to become addicts , it is rare to meet an addict who has not 
pronounced psychopathic traits before his addiction began, and few of those no 
profess to have been seduced into the habit by more or less injudicious adrmnistrauo^ 
of morphine for some pain they had, are m that telling the whole truth Yet it i3 
wise caution that withholds morphine from all chronic disease that is not hopeless i 
progressive and hcsiUtcs to prescribe it at all for those whose personahty or oppO‘ 
tunities make the nsk of addiction greater , ^ 

Symptoms — These are not at first noteworthy, unless the patient be seen dun^ 
Uie next 2 or 3 hours after he has taken his drug The symptoms of witbdra'^ 
someUmes severe are more likely to occur m those whose tolerance has 
by the habit they consist of yawning sneezing, overflow of tears and saliva, 
in the head, then restless mo>ements malaise, twitching in the face, tremors 
non, mdigcstion vomiting diarthma, strangury, sleeplessness and arculatory 
which mayco on to collapse. _ 

It 13 dif^It to judge how far the drug itself is responsible for the dcmoralis^^ 
that IS met ^vlth in chrome morphine addicts, probably as important m 
are the psjchopathic personality of the addict, and the underhand hfe he must JW 
Laziness and Iving arc frequent, and the pauent may resort to subterfuges, of * ^ 
crimes, to get his drug Dementia does not occur , dehnum is rare The j 
effecu of chronic morphinism are dryness of the skin hair and na^, constipation 
anorexia, partial impotence and poor resistance to infection 



INTOXICATIONS 


1641 


Prognosis. — ^This is poor as regards recovery from the addiction, especially if 
the patient’s profession makes access to the drug easy. The more normal tlie patient’s 
personality, me tjctter the outlook. After apparent cure, however, relapse is frequent, 
and the outlook is then correspondingly worse imless the patient can be stopped from 
getting the drug. Many morphine addicts also take alcohol, cocaine and such other 
drugs as they can get. Suicide with morphine is not uncommon, for obvious reasons. 
Death is sometimes the result of cutaneous infections, especially when the patient is 
grossly undernourished. 

Treatment. — This must be in an appropriate institution; general hospitals 
seldom have the necessary facilities. Treatment at home is bound to be a failure. 
It should be impossible for the patient, however skilled in stratagems, to get hold of 
morphine. He should, if possible, contract to stay for at least 2 months. The with- 
drawal of the drug shoula be abrupt and total, except in very debilitated patients ; 
“tapering-off” prolongs the distressing period of withdrawal symptoms and gives 
opportunity for the patient to develop psychopathic reactions and dodges. If the 
patient's condition demands a gradual withdrawal, this need seldom extend over 
more than a fortnight. When an abrupt end has been put to the taking of morphine, 
the rigours of the first 4 or 5 days (after which the worst is over) can be alleviated by 
sedatives in fairly large doses, copious fluids, warm baths, massage and fresh air; 
gastric bvage and alkalis help, and for circulatory symptoms caffeine may be given, 
with small doses of morphine also in very severe cases. Insulin in subcoma doses 
has been used to case the period of withdrawal. After this phase is past, sleeplessness 
may still be intractable : in giving sedatives or hypnotics for tliis, barbiturates and 
paraldehyde, tvith occasional doses of byoscine, are the safest, but should be used 
sparingly^ nath frequent changes and, it need hardly be said, complete refusal to let 
the patient know what he is having. Psychological treatment is of great importance, 
but there is no specific technique applicable to this addiction. To Be successful, the 
psychological treatment requires tlie co-operation of the patient’s family as well os 
of the patient himself, who uill be well advised to keep in touch with his physician 
for years. The great difiiculty of getting the drug in this country, because of the 
vigilance of the Home Office, is an immensely favourable factor after active medical 
treatment has ceased. It is wise for the patients to esclicw alcohol and, of course, all 
hypnotic drugs. 


3. OTHER INTOXICATIONS 

Cocainism and Cannabis addiction arc rare in England. The causes and symptoms 
Mc similat to those of other addictions, e.g, alcohol and morphine. Dcliria, hahudna- 
tions, Korsakoff syndrome, or demoralisation can occur ; in the former conditions 
microptic and cutaneous hallucinations, e.g. of bugs under tiic skin, arc prominent. 
A paranoid schizophrenic state sometimes comes on, usually clearing up after the 
drug has been stooped. In treatment what was said of morphinism mostly applies 
licrc, though withdrawal symptoms arc less severe. 

Bromide intoxication often passes unrccognbcd. MI the organic syndromes can 
occur, usually as complications of a pre-existing disorder for which the bromide has 
been prescribed. A delirium and a paranoid confusional state or lachninosc amnesic 
sjr'ndromc arc the usual forms. In the more long-standing and sc%’crc forms cachexia, 
arculato^ failure and even death may occur. Acnc and other physical signs of 
intoxication or idiosyncrasy may not be evident. Diagnosis rests on Uie history and 
Uic amount of bromide found in the blood, more than 50 mg. per 100 ml. iKing 
indicative of a considerable intake or retention of bromide. Treatment consists in 
complete wiilidrawal of the drug, promotion of its excretion by giving sodium chloride 
and iluids in large quantities and general physical and psychiatric measures. 

Barbituric acid derivatives, such as barbitone (Veronal) and phcnobarbiionc 
(Luminal), can in rare cases lead to apparent euphoric dementia, likely to be mistaken 
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for general paralysis because of the atan^ tremor, articulatory disorder and otbe 
neurological signs Recovery is the rule when the drug is stopped Picrotoxin may 
be needed for acute poisoning Tor the addiction itself, essentially the same probl^ 
and methods of treatment are m question as tvith other drug addiction This applies 
also to etliery chloral and paraldehyde 

Mercury and lead poisonmg may lead to mental disorder (see pp 3oo anu 
manganese to a Parbnsonian syndrome with compulsive symptoms (remi^cent o 
encephahtis lethargies) and a mild paranoid or euphoric dementia , and benzene o 
carbon disulphide may cause delinum i 

Acute carbon monoxide poisoning m rare instances leaves behind severe 
disorder of the amnesic aphasic kmd, which may not become apparent until . 
weeks after the recovery of consaousness More commonly, it results m a dim 
picture almost indistinguishable from hystena , this may t^e months to dear 
and IS in no wise benefited by psychotherapy Chrome poisonmg by small quantiu 
of carbon monomde causes neurasthema 


INFECTIONS AND EXHAUSTIVE DISORDERS 

1 INFECTIOUS TOXEMIAS 
Delinum and a Korsakoff syndrome arc the more acute, and 
milder, signs of menul disorder due to an infectious fever In many of the 
however, m which metical disorder is attnbuted to “sepsis” or other 
either the mental changes arc unconnected with the infectious process or *2 
not been an infectious process, as u often found when one enquires into an alleg 
attack of " influenza ” and finds it was nothing of the kind There are three po« 
bthcies the mental changes are aumly due to the infection , they are indepeO“^ 
of the mfecuon, they are partly due to the infection and partly to other, usuauy 
constitutional, causes The depression that occurs n and after many 
usually of the third category menuoned, delinum instances the first posstbw^ 
and the second is often exemplified when some non otgaiuc syndrome is put do' 
to sepsis, e g in the tooth sockets , 

Wherever a dchnum or other mental disturbance of one infection differ 
that of another, eg the dehnum of typhoid from that of pneumonia, the 
lies only m the seventy and durauon of the physical effects of the intoxication 
the pcculianucs of the affctted person , no mental symptoms specific to any ° , 
mfecuon can be demonstrated Among the mdmdual peculiantics just 
must be included a constitutional predisposition or readiness to respond mth 
mauc psychoses to mainly phjsical db ^ 

There are a few infections that hardly ever cause mental disturbance, e g 
and diphlhcna , others do so bv their local cerebral incidence, e g malaria or 
liUs leihargica. Tuberculosis, from its chroniaty and its occasional inadcnce on 
central nervous sjstcm, has a speaal posiUon Its treatment, moreover, 
m Uic pulmonary form, necessitates an abnormal, unsatisfying life for a tune, 
this with the toxarmia seems to be responsible for euphonc or anxious restlcs^ ^ 
in which crouc tendencies and imtabdity arc often pronunent Spes 
partly attributable to toxic euphoria, in part u is a form of o\ er compensauon for ‘ 
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METABOLIC, ENDOCRINE AND VISCERAL DISEASE 

1. METABOLIC DISORDERS 

Various metabolic disorders can similarly, i.e. non-specifically, affect mental 
health. Diabetes, for example, which is especially frequent in families with a pre- 
disposition to affective psychosis, may be accompanied by transient phases of depres- 
sion, anxiety or excitement which correspond to changes in the blood-sugar level, 
or a ketosis may be ushered in by mild delirium. A diabetic pseudoparesis, with 
peripheral neuritis, may cause slight difficult in diagnosis. In cluldren, mild hypo- 
glycemia may be responsible for anxiety, naughtiness and other disturbances of 
behaviour. Anomalous psychic states may be produced in the rare condition of 
hyperinsulinism, and be mistaken for hysteria or an anxiety state of the psychogenic 
sort. Qout may occur in people predisposed to affective disorder ; often a depressive 
phase precedes an attack. Alkalosis and anoxamia may each be the cause of mental 
disturbance of the organic type. In pernicious ancetnia there may be symptoms, e.g. 
an acute confusional state, referable to the structural changes in the central nervous 
system, but more often depression occurs without “ organic ” features; mania can 
also occur, and in some cases a chronic paranoid condition. The more “ organic ” 
the picture, the poorer the prognosis for a return to mental health. Of deficiency 
diseases pellagra Is the one most commonly productive of mental disorder. It must 
be remembered that a long-standing anorexia, of psychogenic origin, or occurring 
. in the course of a chronic melancholia, may itself lead to a pellagroid condition, so 
that the symptoms of menCal disorder tviff then he those of the original xi/ness plus 
those due to the deficiency. The clinical picture is sometimes very like that of 
h^^steria ; or the usual organic syndromes may be produced, especially florid confusion 
with perhaps hallucinations of fire. The nutritional factor in alcoholic psychoses, 
especially Wernicke’s encephalopathy, is prominent. 

In the metabolic disoraers just mentioned the physical phenomena are relatively 
coarse and obvious. It is in some cases proven and in others highly probable that 
less obvious metabolic disturbances arc among the primary symptoms of “ functional ” 
mental illness, or are its pathological basb. The acid-base equilibrium and tlie electro- 
lytes of the blood, the metabolism of carbohydrate, fat and protein, and the chemical 
regulation of the vegetative activities are aU, m such forms of menti illness as scliizc- 
phrenia and mania, subject to changes which have not as yet been used in the path- 
ology or treatment of these conditions, because the findmgs are not sutffcientfy 
constant or specific. 


2. ENDOCRINE DISORDERS 

These play a more prominent role in the investigations than in the clinical practice 
of psydiiatry. Many endocrine preparations have, it b true, been administered to 
schizophrenic, sexually perverted and melancholic patients, either empirically or in 
accordance with a premature and ill-devbed theory, but the good results of all this 
arc negligible. CEstrogen treatment of menopausal neuro-vegetative symptoms is a 
rations procedure, but the blind use of endocrine substances in psychiatry has had 
its day. 

Exophthalmic goitre b more prone to occur in an-xious, ner\'ous people, especially 
after Some sudden shock. The usual concomitants — restlessness, tension, irritability, 
difficulty of concentration and liability to sudden changes of mood — may be compli- 
cated by a definite mania or depression and, if the disease be severe or ad\'anced, 
delirium and confusion may supervene. Though such organic syndromes mean, as 
a rule, a bad prognosis, they sometimes dear up dramatically after operation. The 
interaction of constitutional and psychogenic factors with the actual tbyrogenic 
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mtoxicauon makes some treatment of the anxiety by psychological as well as other 
methods desirable in many cases of exophthalmic goitre, either as a prelimmary o 
supplement to parUal thyroidectomy 

In adult myxadema the slowing of mental activity may sometimes be accom 
pamed by a chronic paranoid psychosis, or there may be a phase of exatement lu 
hallucmations , the variety of syndromes that can occur is referable to pre exisung 
constitution^ tendencies and to the varying severity and rapidity of development 
the thyroid deficiency An apparently “ functional ” syndrome may precede tn 
overt myxffidema 

Juvenile and congenital myxeedema are described elsewhere (see p 496) 

Tetany may be signalised by epileptiform seizures, or there may be a pronene^ 
to psychogenic fits , thus the patient may spontaneously overbreathe until a convu 
Sion IS induced Hysterics sometimes use hyperventilation in this way In severe 
tetany a resistive lethargy or an excited incoherent confusion may occur 

Pituitary diseases are more often accompanied by mental symptoms that arc 
comprehensible reaction to the physical symptoms than by organic syndromes , tM 
latter when they occur may be due to increased intracranial tension In acromegaly* 
depression, reserve, touchiness and irntability are not surprising, though some acro- 
megalics remain cheerful as long as their disabilities are moderate, and sometime 
there is a blindness to the disease, a lack of insight, even when it is advanced m 
dystrophia adiposo genitalis a rather childish placidity may be met lu 
dolorosa depression may be severe, or hystcncal symptoms may develop Siromonw 
disease may be accompanied by depression severe anorexia, reaction to the 
sexual disturbance, and, m the later phases, by organic syndromes due to the cachexia 
Similarly, disorders of pituitary funcuon have been found in some cases of " 
nervosa ’ In Cushing s basophil syndrome depression and other mental disturb' 


anccs can occur • 

AddnoiCt duease is accompanied by a neurasthenia of which for a time the 
basis may be quite overlooked (as may also occur in myasthenia gravis) , m the 
stages delirium has been known (o occur 

Acute anxiety attacks may occur from a phieochromocytoma Some persons 
during the course of treatment ivitb cortisone or corticotrophin develop an 
psychosis which clears up if the drug is withdrawn 

Sexual epochs may in women be assoaated with mental disorder of the orgawc 
type, eg some psychoses of pregnancy and the puerpcrium Dunng pregnanty 
plain psychosis is rare, but hystcncal symptoms, depression and anxiety are fair>y 
common, especially if the mother is reluctant to have another baby , a gross psycliosis 
may, how ever, break out dunng the latter months of pregnancy 1 he organic 
syndromes may develop along with poIyncunUs, eclampsia or chorea gravidari^ 
Icrminauon of the pregnancy is called for on account of the mental condiuon wn^° 
there arc symptoms of organic psychosis which arc hkcly to get worse, a history 
smadal attempts or infanticide m connection with previous pregnancies and a de- 
pression again in this one, or if on other grounds there u a dear nsk of suiade of 
other untoward result of the mcnul illness, should pregnancy conUnue The decision 
IS often a %ety difficult one, requiring an expert knowledge of psychiatry for 
careful appraisal of xuology and prognosis cssenUal m c\cry case The qu«do° 
must turn mainly on the therapeutic value of terminating the pregnancy, so ixr ^ 
the mother' s mcnul suic is concerned, as well aa upon the sugc of pregnancy reached 
In the puerpcrium “ funcuonal ’* psychoses often develop m predisposed women* 
if there be scpucamia as well, a confusional sutc or a dclinum, followed by a 
of neurasthenia, may occur In many cases the dclinous puerperal psychosis clear* 
up in a week or two, the more endogenous i-ancucs have sometimes a 
factory outcome than ihcir form and onset suggest Infanuadc may occur «n “ 
puerperal psychosis, cspccully if ilic mother has, while pregnant, felt rcseaum a 
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having a baby or been troubled by murderous preoccupations,* e.g. obsessions. Psy- 
choses of lactation are rare, and seldom of the organic type. Menstruation is apt 
to be associated with depression, irritability and languor in many women, especially 
during the few days before the period begins; there are no menstrual psyclioses 
but the liability to suicide and to psychopathic reactions is somewhat higher at this, 
time. There is no satisfactory evidence that the affective disorders of later middle 
life (“ involutional melancholia ") are caused by the endocrine changes of the meno- 
pause ; they are certainly not benefited by cestrogen therapy. Puberty and the clim- 
acteric are periods of stress during which schizophrenic and affective disorder may 
occur. The effects of castration are dependent on the age at which the gonads are 
removed : intellectual development is unaffected, but the emotional and conative 
activities of those castrated in adult life may be impaired. Neurasthenic symptoms 
are frequent, and in women anxiety symptoms may appear. 

3. VISCERAL DISEASE 

This may be directly responsible for mental disorder of the organic type. Thus 
cardiac disorders predispose to an anxiety, which at night may take the form of mild 
delirium, with restlessness, terror, disorientation and auditory and sometimes visual 
hallucinations. With improvement in the drculation, the mental symptoms dis- 
appear, on remjun only as a moody unrest. Reference has already been made to 
arterial hypertension (see p. 1630). The connection between alimentary disorders 
and neurasthenic states is well attested, and is striking in children. Jaundice may be 
accompanied by severe depression, but seldom leads to delirium, save in tlie case 
of acute yellow atrophy. Uresmia may disturb consciousness greatly, in the form of 
any of the organic syndromes, from a twilight-state to a euphoric dementia ; a Kor- 
sakoff condition can^cur, but is infrequent. 

The psychological causes or accompaniments of many visceral diseases have been 
diligently studied, and the conditions in which tliey appear prominent are sometimes 
called psycho-somatic. The problems raised are intricate, and the interplay between 
the physiological and the psychological aspects of the disease processes has not as 
yet been fully disclosed in any of the major conditions studied, e.g, ulcerative colitis, 
peptic ulcer, broncliial asthma. 


■DISOHDER 

. This is of three types ; 

1. ^lamc excitement and hypomania. 

2. hlelancliolia and mild or neurasthenic depression. 

3. Agitated depression and anuetyr state. 

There is in each case a major and a minor form. Each is related to a more or less 
characteristic personality, and for each the cause of occurrence may be chiefly environ- 
mental or chiefly hereditary. Combinations are frequent (mixed forms), or there 
may be successive appearance of the different types, often with an. interval between 
the attacks. A benign outcome or periodic course is llie rule for the major fonns, 
but not for the minor, wliicfa often tend to become chronic. This is partly because 
the environment can have more influence, whether for good or bad, on the course 
of the minor tlian of tlic major, more explosive and sweeping, forms. It would be a 
very convenient tiling if endogenous cases could be sharply differentiated from psycho- 
genic ones, as In the Kracpclinian scheme, but it cannot be done. 

/Etiology. — l>TiUNsic. — Heredity is the most constant single cause. Research 
has been mainly into tlie major manic-depressive cases. I'hc genetic factor is weakly 
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dominant It may be»that more than one gene is concerned, but this is hard to tell, 
because the predisposiUon to an affecuve disorder may be latent m persons \\no haw 
not been subjecteci to the stresses that would make it mamfest, and consequently the 
usual Mendehan figures are not to be expected The present state of knowledg^e is 
illustrated by stuies on manic-depressive twins, among whom 69 per cent, of tnoM 
monozygotic (i e with identical heredity) were alike affected with the disorder, wWe 
the corresponding figure was only 16 per <^nt. for the dizygotic pairs (ue with 
similar hereity) In ^e 31 per cent- of mono^gotic twm pairs who were not ahKC 
in respect of mental ilhiess, the difference must have lam m the environment, thus 
showing the relative importance of external factors m causmg the inherited tendency 
to become manifest Although not manifest as illness, the inherited tendenqr may 
express itself m bodily and mental constitution - 

The bodily habit that is found m a majority (not the ovenvhelmmg majority} or 
those with affective psychoses is called pyknic or euryraorph It is best seen in mm 
after the age of 30 It is characterised bv large visceral cavities (head, thorax, be»yj* 
a tendency to fat on the trunk, slender shoulder girdle and extremities, stocky ’ 
a broad face on a short massive neck, thick receding hair and, later, baldness, vcncu 
on the checks, and a disposmon to arthritis, gout, diabetes and especially arteno- 
sclcrosis As this John Bull build is so common in mentally healthy people, it cannot 
be regarded as a precursor of mental illness, but only as an indication that o 
the constitutional and genetic causes, or biological requirements, for affective psjenos® 
arc present . 

The same is true of the mental consutution or personahty Here there are 
groups, shading off on the one side, by v/iy of cyclothymia and other tnternjed^ 
lorms of mild disorder, into definite affective psychosis, and on the other into norO" 
and stable personality There are those with a pervading gloominess, pessimism ana 
feeling of insufficiency that spoils their bves, others who arc fej^ever anxious, 
up, wondenng whether something has gone wrong or will go wrong, and whether “ 
is their fault— careworn worrying creatures, while a third group is made up of 
U\cly, enterprising, confident, socubic people, whose euphoria is patent Imuoiu^ 
nuy be found in any of these groups, cspeaaliy the second and the last. Contnutw 
or different features arc often found mixed m the same patient The most striking 
charactcnsuc of the personality of mamc-depressu c patients is their ready responsn e 
Dcss and labiLty of mood , they fluctuate with their surroundings, and m many ^ 
stances pass suddenly and with small occasion from one mood into another 
rcmo^cd from It. 

The signs of affective illness may appear m childhood, though major outbres" 
of mama, depression or agjtauon arc rare before puberty When these occur, 
phases arc usually brief and the environmental influences strong Milder forms am 
often regarded as normal, since mght terrors and other fears, mischievous 
and sulky gloom arc all familiar enough in children , it is the degree, occasion ana 
persistence of the affcrt which must dcade whether it ta morbid ,r 

fbe psvchological crises of puberty are only occasionally affccuvc— chiefly 
reproachful depression or agitation—but dunng adolescence the illness becomes 
frequent , u seldom, how cv cf, calls for mcnUl hospital care Each menstrual P<^ 
may be accompanied by depression or restlessness, usually coming on about 2 daj 
before Uic penod In the third decade of life the number of cases steadily 
there u another peak in frequency between the ages of 45 and 55 Fhc latur, ^ 
\oluuonal cases show the influence of age stnkingly, so much so that they arc ol^ 
considered as separate disorden 

I'hcrc IS liltlc to choose betw cen the curv es of age modence for morbid depre^®^ 
and morbid anxiety of whatever degree, for iiurua the frequency is highest 
the age of 30, as also for affective illness with a suong confusionaj flavour 
nancy u frequently accompanied by depression and aguauon, psychological fact® 
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are mainly responsible. After childbirth, though there be no septicjemia, affective 
illness can occur, running a typical and often lengthy course. 

The female climacteric is a time when anxiety usually mounts, and is accepted 
as an ineluctable effect of " the change It may become defimte illness, persisting 
even for 2 or 3 years. It is doubtful whether there is a spedfic connection between 
the endocrine causes of the menopause and so-called climacteric insanity ; the melan- 
cholia then coming on is like the melanchoUa of 5 or 10 years later, or the melancholia 
of middle-aged and elderly men in whom tlie endocrine changes are not the same. 
The influence of sex as a whole is obscure. Women have this illness more than 
men, though the manic form is relatively more frequent in men. The reactivity is 
often greater and the syndrome less clear-cut in women. 

There are geographical differences, sometimes thought to be racial, in the incid- 
ence, but the little that is kno\m points to environmental rather than intrinsic causes 
for ^s. It has been suggested that affective psychoses are commonly linked with 
high intellectual gifts ; another says they have afiinitv wth mental defect. The former 
statement has better support than the latter, but both probably are fallacies depending 
on the material selected for study. 

Extrinsic. — Physical . — Chronic toxaemia and acute infections, especially influenza 
and pneumonia, can be responsible for the illness. Various drugs help to heighten 
the anxiety to a morbid degree, e.g. alcohol in certain circumstances, insulin or hyo- 
scine. Cerebral trauma may provoke an attack. The list of physical factors could 
be much added to, but it must be borne in mind that wherever a distinctive, rather 
than incidental, physical cause can be found, the condition passes over into the category 
of organic psychoses. The most difficult cases in practice are those in which there is 
a question of cerebral arterio-sclerosis or exophthalmic goitre ; the affective disorders 
indisputably due to these two diseases may be quite mdistinguishable from others 
for which mere is no such organic basis. The problem here is clinical rather than 
fundamental ; since vascular, cerebral, endocrine and autonomic functions are particu- 
larly concerned in the mechanism of emotional change, certain disturbances of the 
physical apparatus will necessarily be acrompanied by many of the psychological 
phenomena of these emotional changes. The depression of paralysis agitans and the 
anxiety of coronary disease are of the same order. The notion that coitus interruptus 
and other sexual practices produce anxie^ is unfounded, but they may contribute 
to it by psychological means. 

Psychical . — A recent misfortune, commonplace or tragic, may be the cause. Any 
calamity to which human beings are liable may provoke an affective breakdown. 
Sometimes it is induced by the insanity of a close relative. However trivial it seems 
to outsiders, the event that has precipitated an affective attack has been felt as a 
catastrophe by the patient; there are no records of great and sudden happiness 
causing an affective psychosis. The nearest approach to a specific connection between 
the precipitating happening and the type of affective illness is seen in the anxiety 
disorders which follow a terrifying experience such as exposure to shell fire and 
bombardment from the air; morbid depression following bereavement, financial 
setbacks or degradatioa is an understandable response, it is true, but to ascribe the 
type of response directly to the nature of the experience is specious, since on another 
occasion It may be with hilarious mania that the calamity is met. 

Moreover, the experiences of a lifetime will have determined what calamities arc 
most felt; they need not be calamities in other people’s eyes at all. Experiences, 
spread over years, are the common extrinsic cause of the more chronic neurotic 
forms of affective illness : this applies least to chronic hj’pomania. In these chronic 
conditions the patient’s own behaviour has so much to do with what happens to 
him, as it ucrc, from outside that to separate extrinsic from intrinsic is very hard. 

Pathology. — The physiological changes are (diaractcristic only of emotional 
disturbance, not of morbid emotional disturbance; and therefore they arc not of 
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diagnostic value They consist m labib^ of blood pressure and pulse rate, abnormal 
motihty of plain muscle, especially in the alimentary tract, carbohydrate disturbances 
vanations m cither direction of the rates of salivary and other secretions and decreased 
psychogalvanic activity The changes are variable from patient to patient and we 
not always discoverable More significant arc changes in basal metabolism, wmgb* 
sleep and menstruation , loss of weight is the rule during the illness Irregulanty 
of menses and then amenorrhoea often occur Rise m the blood lodme content 
changes m the K/Ca ratio, diminished cellular respiration, hypercholcstennaemm an 
signs of adreno cortical hyperactivity have been alleged but not conclusively 

The psychological changes, in spite of great external differences, have the follow 
mg in common the morbid phenomena arc in acrordance with the prevailing mood, 
though not wholly dcnvablc from it, thought is less purposively directed to im 
personal ends than it would normally be, but more purposively to personal ones, 
there is a small number of topics of preoccupation m each patient, but his ways o 
arranging and embellishing them can be many , the whole body (or parts of it) oltco 
receives much of the patient’s attention, because of more or, it may be, less feelmg 
m it (hypochondria, depersonalisation) , misconstructions abound, with conscqucfl^ 
ideas ot self reference and persecution as well as nusidentification , and there » * 
feeling of inner tension, unrest and excitement, however apathetic or carefree tfac 
patient’s demeanour 

The sccmmgly greater quickness and capacity of manic patients has not been 
confirmed by psychomotor, intellectual and assonation tests, hypomamc paticn® 
sometimes, however, do better than in their normal state This can be compww 
to the effects of increasing doses of alcohol Patients with affective disorder arc mO" 
irritable and excitable than is normal Tune apprcaation may be grossly disturbc 
personal Urae seems to pass very differently from clock time , time may seem w 
stand sliU , no future is conceivable Perplexity may be conspicuous, and 
pons of this m terms of Gestalt psychology, condiuoncd reflexes and toxanua ha'® 
been proffered 

Ihc effects of cxpcnencc m bringing about this illness cannot be 
terms of a logical and coherent system, unless one accepts the premises of tnat sjsl 
and infers what cannot be observed Consequently, as there arc several such 
logical s>stcm3, there arc several explanauons They state the conjectured w3)’ ^ 
whicli instinctual energy or libido may become misdirected because of environmental 
conditioning, frustrauon and loss ^ , 

Symptoms -Stmitoms of CxcnQlEMTtSlsNlA) —There is excitability of ■«*>“ 
md movemenu The mood is mostly one of jollity, rather infectious, but 
become bonng or metbeanng , occasionally it turns to anger and resentment. » ” 
labile, tears will flow readily on some trivial occasion, to pass into laughter m 
twinkling * 

Thmhng is apparently rapid Ihcrc is flight of ideas, with succcssne 
md phrases loosely connected only by similantics of sound or chance assoaatioos* 
^nscoucnily, the patient wanders from the point , whether he can come back to “ 
depends on tiic seventy of his condiUon Jokes, self praise, flighty comment oo 
surroundings and fanlc optimism make up the tenor of his exuberant convcrsaO°3 
Nevertheless, the number of topics he touches on in the course of the day n 
more limited Uian if he were m normal health he reveru to a few maitcn over 
over He may cnucisc himself, with cjnical bitlcmtss or humour, as he cnoo^ 
others, he mav talk a lot about bodily disturbances, e g lus vancosc veins or p" 
sore ihroaL flis mood and expression arc consonant with what he saj-s , 
dutracuble. herein seeming at the mercy of his sensations and of every small d^‘| 
whcilicr It be inside himself or, as a more common, connected with thing* 
him Judgement u impaired .. 

Deluswnt arc less common llian dutortuuu and missuiements People are volfw^J 
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with sordes on his lips, hoarse voice, drawn skin and perhaps less total activity but 
many unfinished little movements. Food is welcomed in the mild stages; when 
the activity is great, the patient does not give himself time to eat, but plays ivith his 
food or is continually diverted to something else. Sexual desire is at first heightened 
but potency less. 


The symptoms vary widely in degree. Mild hypomania may be an enviable time 
of well-directed expansive ener^, unencumbered by some habitual restraints ; gross 
mania may be a delirious, haUudnatory condition, with incoherent talk and Tittle 


&ee activity. 

Symptoms of Depression.— Ip the eyjv stages or niilder forms, thejia 
concentration and recollection difficult, he 
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topics, while brooding on 

r-. X..., ...V.. » vr. o'ceaseless roundabout of 

painful thought. The naaking of decisions is dodged. ^ Convers ^*^’^" fpny_hpgnm>» 
meagre, even monosyllabic, though some pa tients arc ev^ ready to tell th^ troubles. 
'Hie coirrent ol thar thought is sombre— the product of ruthlessly unfair examina- 
tion of their frailties and misfortunes. Some criticise themselves remorsefully or 
with cynical detachment; some bewail their losses; others abandon themselves to 
resigned and world-shurming despair. There are many varieties of misery, and melan- 
cholia knows them all — as many varieties as can be made from the cOTeriences, char- 
acter arid imagination of a human being. Consequently tiiey reflect the moral, 
economic or hygienic standards of what b good and bad that are imposed on us by 
modem society and our particular education. 

Delusioru occur in proportion to the depth of affect ; they are the extreme form 
of the doubts or preoccupations just mentioned. Patients often fluctuate between 
uncertainty and conviction about tiieir troubles even during the same day or tlie same 
conversation. Insight may be good and judgement sound, when the affect is not 
overwhelming. The delusions are the product of the depression, which is primary ; 
they are not its occ^ion, though often adduced as that. Most of them concern the 
future as well as the past; anxiety b prominent. Wickedness to be visited with 
tiamnation; secular crime to be punished in thb world; loss of property that will 
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mean stanation and beggary for one*a family, mortal or corrupting diseases— 
are the common substance of delusions and are often commingled- For 
some patients blame themselves for havmg caught venereal disease which will 
them to the loss of their job and of their hope of saliation, exclude them from “5^^ 
society and do loath^me damage to their bodies , no evidence, no argument s^» 
the erroneous belief The delusions may be grandiose m that the patient "hr® 
himself the chief of sinners, no one has ever been as wretched or wicked as h^M 
alone has done the unpardonable sm , or they may be of a mmunising 
cares about him, he is of no account, let him go into a comer to hide, people aespi« 
him This last belief is often understandably associated with ideas of 
persecution — people make contemptuous gestures or remarks as he passes, th^ 
detectives to watch hun, they tell each other how bad he is He accepts this ahn^ 
always as his desert, though occasionally there may be overt resentment. AP 
from this resentment, his behefs denve understandably from his affective sta 
There arc, how ever, features that betokeri undercurrents at variance wth the profess 
attitude or delusions Thus many depressed patients, professmg humility, are 
portunate m their demands on those around them- ^ 

Such hallucinations as occur arc m keeping with the patient's affect and 
much the same nature as the delusions, though expressed more m perceptu^ 
People are making derisive remarks, his body gives off foul smells, food has a d^^ 
and disagreeable taste — it is often the mode of expression rather than of 
cxpencnce that decides whether these ate hallucmations or delusions This is 
the case with bodily preoccupations, when, for example, patients report their i 
to be starting m tbcir belly, their skm dull or feud, their eyes impaired, their D 
empty hluch of this depends on depcrsonalisation, m which the body as a , 
fecU oereft of life and feelmg, and emouonal deprivation or empuness is job 

mto bodily expcnencc In mild fonns of depression there is no quesuon of .j 

or hallucination, and often no recognisable content to the gloom, the patient 
say why he is sad In the more chrome forms a settled and partly jusuned 
about ul'healih, present troubles, and the dark future prevails , the ideas 
obsessional and p^y divorced from the prevailing affect. 

AcXivtly IS linuted, thus contributing to the “ retardauon ’* The more 

itard 


him restless Tt is possible, however, for 3 pauent to be depressed without tetar 
aUon” In typical cases facial expression is rather fixed and movements dels) 
as though done against resistance , more or less complex acuvitics, dressing, say, ° 
wnimg a letter, take unduly long The roost extreme form is stupor or 
spontaneous activity , it is seldom absolute PaUents rarely become wholly mdm^^ 
to cleanliness in defxcation and mictuntton 

Suicide is the greatest danger in depression Whereas manic pauents tho^ 
lessly do themselves harm or get mto a fight but do not try to get hurt, depr®^ 
pauents arc often bent upon doing away with themselves The nsk is not 
uonatc to the degree of depression , many very retarded and melancholy 
make no attempt, while m depersonalised mild cases a fatal outcome is not 
monly brought about thus There is consequently much nsk during the 
improvement — often more nsk then than dunng the preceding severe retardaoo® 
Deliberate self mutilation is rare 

Sleep IS bad— hard to come by, light and unrefreshmg The appetite is bad 
food may be constantly refused for this reason Commonly also the pauent 
too little because of feelings of fullness and other discomfort m the abdofflC^ 
because of delusions about his bowels or hu food MJd consupauon is corn^ 
but IS often given much exaggerated unportance by the paUent. The aeiglii 
ishcs, chiefly, but not wholly, because of msuffiaent intake of food. Daily 
m the gCDcnd condiuon, with improvement towards evening is common- Tbe 
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may be dry and sallow, and in some severe cases pigmented, as it is in pellagra. 
Menstruation may lessen or cease ; sexual desire is much less. There may be auto- 
nomic disturbance, generalised or limited to a single system. 

Here, too, there are wide variations, between the mild " neurasthenic ” and the 
grossly deluded melancholic who craves death. There is every gradation between 
the two extremes, and a single patient may during the course of the illness exhibit 
them all. 

Symptoms of Anxiety. — The mood, ranges from uneasiness to panic-stricken 
terror. It may be an abiding or a recurrent state. Though chiefly turned to the 
future, as fear must always be, it rests on past experience, often painful and largely 
repressed, and it reverts to the past to account for the troubles in store. Herein, as 
with rationalisation and some other psychological devices, there is evident a strong 
desire to make things understandable in a causal nexus — a tendency to be found not 
only in patients but also in those who observe them. The patient’s expression varies 
\Yith the strength of his fear, 

Thifiking is troubled, the disorder showing itself in speech somewhere between 
frightened dumbness and the voluble talk that seems designed to cover up embarrass- 
ment and disquiet. The patient can seldom follow a train of thought for long wthout 
a limited number of preoccupations forcing themselves in. How far this interferes 
with daily life or set tasks depends on the amount of anxiety, as does also the impair- 
ment of judgement and insight. The content of thoughts is as manifold as in depres- 
sion, every normal matter of human concern enters into it Fears centring strictly 
on a few special topics, e.g. the fear of being run over in the street, may be to the fore ; 
the fear of insanity is particularly common. 

Delusions are sequent in the grosser forms, which are most strikingly though 
not exclusively seen in patients of late middle life. They may say that their bowels 
are stopped up and their bodies about to rot ; their enemies are waiting to tear them 
to pieces; their families tvili be tortured; their names abhorred for ever. Hell, 
they are certain, awaits their souls though their bodies cannot die ; time stands still 
and no redemption is possible. There are many delusions less extreme than these 
mainly hypochondriacal and nihilistic ones; e.g, beliefs that employment will be 
unobtainable, or that the patient will be victimised for having had such an illness. 
Halludnations can occur : at the height of fear every sound and sight and smell 
may be misinterpreted as meaning some pain to come ; but most of this is illusional 
colouring of actual percepts. Depersonalisation is common mth all degrees of 
anxiety. 

Activity is much disturbed. There may be sudden attacks of panic in wliich the 
patient rushes blindly out into the open, or aimless wandering, ceaseless agitation, 
with movements espedally at the so^ joints — wringing of the hands, rubbing the 
face, picking at sores, pulling out hair. Starring many tasks and flnishing none is as 
characteristic of anxiety as of mania. Anxious people are distractable : their eyes 
follow a trivial movement — a fly walking on the -window-pane — though they only 
comment on it when some interpretation that chimes with their mood can be fitted ; 
their ears are sharp for hints of alarm. During an attack of anxiety wth strong 
somatic repercussions activity may be completely interrupted — so-called collapse — 
\yhile the patient, terror-stricken, expects his death; alternatively he may run for 
air or help. Ve^ agitated patients may lie or sit in semi-stupor, with starting eyes 
and parted Ups, incapable of speech unless under some strong stimulus. 

Suicide is uncommon in those \vith episodic, highly somatic attacks of fear, and 
in those Avith chronic mild hypochondria^ anxiety, but not infrequent in tlie grosser 
forms and in those mingled with depresrion. 

Sleep is bad : in the mild forms the patient may be afraid to fall asleep because 
of hb horrifying dreams and the terror into which he suddenly awakes. 

Sudden highly somatic episodes of anxiety are common : the patient feels his 
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heart palpitating, his bowels turning over within him, he sweats, hxs limbs tremble, 
his mouth is dry, he feels he will fall or collapse or die , he turns pale, his pulse raw 
changes, usually becommg more rapid, his blood pressure rises, he may want to opm 
his bowels or pass his unne When anxiety is long-standmg and severe, such 
are rare It is possible for parts of this general affective disturbance to be 
and to occur vnth little conscious anxiety, as in muco*membranous colitis, enort 
syndrome, aerophagy, neurotic mdigcstion, enuresis, impotence, ejaculado pra«L 
psychogemc astnina, hypendrosis The factors deterrmnmg such special emphasis 
on one or other system arc partly physical (some organic defect or innate funcUo 
anomaly) and p^y psychologic^ In anxiety thyroid enlargement can occur, 
weight falls off, menstruation is irregular or ceases , thedccpreflexesareverya^'®- 
Diagnosis — ^Typical cases are easy to recognise The common errors of diag 
nosis be in (1) Missing organic disease (e g general paralysis, cerebral aittno- 
sclerosis), or the converse {eg mistaking the more expansive mamc patient mr * 
general paralytic) (2) Forgetting how mixed the symptoms of mani a, mel^cbo 
and anxiety may be, so giving nse to atypical pictures that may be mistaken » 
schizophrema, if too superficial an examination or too static and ngid a diagnostic 
entenon be used (3) Forgettmg the influences of age, general personahty and 
on the content of a patient’s mind, < g his having bv^ among spintuahsts may Ic^ 
to deceptively fantastic statements (4) Expecting to be able to diagnose ? 
presenting symptoms, without regard to previous history and constitution, 
reverse is al» to be avoided- (5) Expecting diagnosis always to he between 
entities which could not possibly be mixed together in the same person, as tboug 
hystena were mcompauble with affecuve psychosis, or both of these with scni^ 
pnrema , in fact, they often are mingled. This is not to make light of 
which gives the psyematnst much knowledge that he caimot gam from study of tw 
individual case before him. 

2vothing in the mental state of a patient with affective disorder may enable on 
to exclude an otgamc basis such as general paralysis or cerebral arteno sclero^ 
This decision must turn on the physical findings The problem becomes sixnp^® 
when signs of dementia supervene (see p 1626) , 

From schizophrenia, diagnosis depends on a picture of the whole illness, on tbc 
presence of charactensttc thought disorder, mcongruity of affect and bizarreness o 
behaviour, as well as on the previous personahty and constitution, rather than o 
any posiuvc features of affecuve psychosis, the remoteness and unconvmcmg 
of the schizophremc, so hard to desenbe but almost conclusive when recogm^* 
help Later, when complamts have become empty and repetiUve to the 
stereotypy, and catatomc symptoms mrt with the anxiety, diagnosis is easier •*" 
between schizophremc and manic esatement, the settmg m wTuch the aatesiss 
occurs IS almost more important than the pninu facte symptoms In young peop*® 
schizophrenic features may often be found without their faemg of much signmc^'*’ 
m the elderly what seem to be cautomc features may rest on an organic cerebral 
The more easily one can get m touch with the pauent, enter into his mood and unao 
stand what he says and docs, the more is it an affecuve, not a schizophremc disof*^ 
The range of bemgn affecuve phenomena is wider than a textbook desenpuoD caa 
convey 

There is no need, except for adrmmstraUvc purposes, to try to diagnose 
psychosis from psychogemc depression, cyclothymia, anxiety neurosis, neurastbea^ 
or involuuonal melancholia , these are only subdivisions of it, m which the ® 
onset, reacunty, seventy or chromaty of the condiuon is bemg stressed. 
recurrence is sometimes made the hallmark of affecuve psychosis , this bistonoy^ 
interesting point of v^ew is hard to apmly, because so man y pauents have only 
defimte attack m their Ufeume, and because penodiaty can be striking u* 
condiUons, such as obsessional disorder ami schizophrenia. 
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From obsessional disorder the diagno^ may be difficult when there is localised 
anxiety or depression with sharp content and good insight ; so closely alike are the 
conditions, that some authorities have proposed to include obsessional disorder also 
in the manic-depressive group, thus disposing of the diagnostic problem. It is best, 
however, to keep them distinct^ and to discover in a particular case whether the char- 
acteristic subjective rejection of the obsession occurred at its first appearance; often 
the anxious or depressive patient at the beginning has accepted the thought which 
accords with his affect, though later be struggles against it and may disclaim it. 
Genuine obsessions, however, are common in ^ective psychoses. 

Course and Prognosis. — The varieties of outcome and sequence are many. 
They depend on the balance between particular intrinsic and extrinsic causal factors 
in each case, and on the extrinsic factors which are brought to bear on it in the form 
of treatment. The more typical the illness, the surer the recovery in favourable 
circumstances. 

A history of definite affective psychosb in a parent or grandparent points to 
recovery from the attack, but it is unsafe to infer the course of ihe illness from heredi- 
tary data alone. A well-adapted personality and a pyknic build, a history of similar 
illness followed by complete recovery, a fairly sharp and fairly recent onset, and 
precipitation by external troubles which will not be likely to continue are all of them 
points to the good. Advancing years make the prognosis poorer, but a first attack 
of melarichoUa in late middle Ufc, if there be no vascular disease, eventually clears 
up in t\vo-thirds of the cases ; convulsant treatment has further unproved the prog- 
nosis for this group. Bodily changes are often the best indication of coming recovery. 
Improved appetite and regulari^ of the bowels, cessation of anxiety symptoms, 
clearing of me complexion, increase of w'eight and return of menstruation may be 
noted, even before any increase of activity and long before any admission of feeling 
better can be got from the patient. 

A first attack of excitement or anxiety will seldom be the only one ; of depression 
it may. Periodic depression and anxiety is less likely to cease in middle life than 

f ieriodic exdteraent. The occurrence of hallucinations or delusions is in itself of 
ittie consequence prognostically, A transition from anxiety to depression or mania, 
and from mania to depression, or vice versa, is commonly gradual. Only in pre- 
dominantly reactive attacks can one surmise how long the illness will last, or when 
another attack is to be feared. After recovery complete insight into what happened 
during the illness may not be attained, especially by resentful manic patients, melan- 
cholics who are sensitive and suspicious, and agitated patients >vho feared personal 
harm. 

Generalised somatic disturbances, e.g. loss of weight, especially if acute and brief, 
are of good prognostic import, other things being equal. The more tlie somatic 
preoccupations or symptoms are diffused over a period of time and localised to one 
system, the poorer the prognosis ; this, however, does not apply so much to children 
^ to adults. Hypochondria and depersonalisation suggest a long illness, as do nihil- 
istic delusions (e.g. denying that one’s bowels are opened at all), and, to a far less 
extent, admixture of hysterical or schizophrenic features. The more the psychogenic 
causes have been obviously operative for a long period, the greater tlie tendency to 
chronicity. In the more chronic forms or after a scries or attacks, tliere may be 
impaired initiative and judgement, irrcsoluteness, dullness and social deterioration — 
none of them conspicuous. Puerperal and pregnanty psychoses have a good out- 
look. The milder forms of anxiety and depression, if not already chronic, respond 
well to treatment, especially to psychotherapy. 

Death may occur from suiadc, insuificient food and intcrcurrcnt disease, espec- 
ially pneumonia. 

Treatment. — Prophylactic. — Genetic prophylaxis is occasionally possible, as 
Mhcn two persons with definite affective disorders marry each other and arc advised 
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not to have any children. Rules of thumb do not apply in this matter; it is wrong 
to tell a patient he should marry or not marry, procreate or not, unless one has dccd 
able to weigh ^e dubieties of our genetic knowkdec, the pedigree of the patient an 
all his transmissible qualities with an informed ana cautious judgement. 

individual prophylaxis is not usually practicable until after sympto^ms have ap- 
peared which bring the patient to the doctor; social prophylaxis and child guwana 
may, however, have value in staving off or mitigating affective^ illness, especially in 
those who are temperamentally very responsive to adverse circumstances, e.g- ^ 
their domestic life, their upbringing or their employment. No satisfactory 
is forthcoming that such measures can forestall the grosser affective disturbanc^ 
necessitating mental hospital care, which occur in highly predisposed persons, 
so far as one finds that environmental factors {e.g. heavy responsibility, unempior 
ment, or sexual frustrations) have been important in provoking an attack, acwice 
^esc matters may be helpful; it may be practicable by psychological and sow 
treatment during the healthy interval to do much good in this way. But some c« i 
in which intrinsic factors seem all powerful, are proof against such measures, and i 
any case it is not easy to persuade the patient when be is well again to put luinse 
for a long time in the doctor’s hands. . 

Theatment of the Actual Illness. — It is convenient to consider separately m 
acute major forms, and the minor more chronic cases. , 

For the former, the treatment other than by convulsions is directed to safeguaroi^ 
life, relieving distress and providing the best conditions for the emotional 
to subside ; the situation is like that m tuberculosis or typhoid fever. 
to “ pull yourself together ” arc as out of place as advice to take a voyaw or an ar^* 
ment about the delusions. If the attack is sufficiently severe to unfit the 
ordinary duties, treatment at home is probably inadvisable. Although in such attaw 
all argument is futile and active psychotherapy harmful, yet the loss of relation M- 
tween current experience and emotion is never absolute ; there is virtue in 
the patient from real trouble and distressing associations, reassuring him, 
firm, kind management. The essential combination of these, and especially the ' 
is rarely obtainable at home. The patients, however boisterous or suicidd, 
recognise their need of treatment and are willing to enter hospital voluntarily* , ^ ^ 
should not transact any business if it can be helped ; their judgement may be to 
much disturbed, they lay up trouble for themselves. Continuous narcosis sometune* 
curtails an attack ; it demands experience and care. 

Convulsant treatment is valuable ; most of all for involutional conditions, 1®^ 
for mania. Among involutional patients those with baseless suspicion and resentraen 
respond less well than the self-rcproachful and agitated. It is still uncertain no ^ 
much benefit can be obtained in younger patients with acute affective tiisord^. 
many of the figures purporting to show that in manic-depressives (thus disunguishe 
from involutional melancholics) the recovery rate after convulsant treatment is 
high, have been compiled from a series of patients the mi]ozity of whom had reachw 
later middle life and might therefore have been properly classified as involution^ 
It is, moreover, difficult to evaluate recovery rates for this purpose in a condiUOD ^ 
which recovery is often obUmed by other therapeutic methods, such as would 
ably have been employed along with the ainvulsant treatment. Whereas m % 
depressive conditions of late middle life there can be little doubt about the 
supenonty of convulsant treatment to any other available method, in the 
disorders of earlier life it is only by the effect on the durauon of the attack, 
subseauent frequency and seventy of attacks, that the efficacy of convulsions c^a » 
judged; the restricted information available does not give any conclusive 
answer, though it is evident that, on the one hand, some young patients 
attacks of depression promptly cut short by this method of treatment, 
previous attacks not treated thus had lasted for many months, and on 
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oAer hand some of them soon relapse. For roanlc- DatIents-it-is-oa~the-\vhole.^ 
disa ppoint ing. 

-""’L^nvulsant treatment by the electrical method has superseded chemically induced 
convulsions. It is important that the psychiatrist should not use subconvulsant doses 
if he can help it. The number of fits required varies from patient to patient but it 
is unwise ever to give a total of more than twenty fits. Patients with circulatory or 
pulmonary disease should only be allowed to have convulsions after the risks have 
been fully weighed. In order to lessen the chance of spinal or other fracture, a 
relaxant is administered, usually in conjunction with barbiturate intravenously. 

For the depressions of middle life convulsant therapy has enough success to justify 
calling it a specific method of treatment. By the electrical method, fits lasting less 
than a minute are induced three times a week ; not more than ten fits are usually 
required. A relapse may necessitate repetition of the treatment. Fragile bones or 
vertebral deformity may preclude use of the method, unless special precautions are 
taken and the dangers made known to the patient or his responsible relative. The 
treatment should not, except in very spedal circumstances, be given as an outpatient 
procedure. It is capable of causing temporary, and perhaps permanent cerebral 
damage, though, as a rule, the forgetfulness or disturbance of consciousness which 
may foUow the fits soon clears up. In spite of the simplicity of the actual procedure 
—hardly more complicated than turning on the wreless — the tiro can do great harm 
with it by selecting patients who are unsuitable on either mental or physical grounds, 
by giving too many or too few fits, and by neglecting methods of preventing fracture 
and other complications. 

Patients with severe and long-standing agitated depression sometimes are much 
unproved by frontal leucotomy ; the longer they have been ill the less good is the 
operation likely to do. 

Prolonged baths — for 8 or 10 hours daily at a constant temperature of 96" to 
98® F. — have much value in allaying restlessness, whether of the manic or the anxious 
kind, especially the former. They have the further merit of dimmishing angry con- 
tact with other people, permitting fairly free movement and lessening dirtiness, 
besides promotin| sleep. 

Drugs are indispensable. The fear of habit formation should not prevent hyp- 
notics being given when there is persistent insomnia. Barbiturates or paraldehyde 
often sufiice ; it is well to ring the changes and to diminish the dose without the 
patient’s knowledge. For severe anxiety opium {e.g. as papaveretum) and hyoscine 
may be helpful ; the risks are obvious. Continuous narcosis is valuable, but must 
be used with caution. Food must be given in adequate quantity and kind. The 
induction of mild hypoglycasmia by insulin each morning may be helpful in inducing 
a willingness to take more food. Artificial feeding, preferably by nasal tube, may 
be necessa^ because other\vise the patient would die of starvation. The presence 
of acetone in tlie urine and a falling weight curve are strong indications that nutrition 
must be attended to promptly. A good nurse may someuraes, by unusual patience 
and sense, get over an obstinate ruusal to take enough food and drink, but often 
riothing prevails against it Apart from hydrotherapy, rest In bed, fresh air, atten- 
tion to the bowels and other measures of general hygiene are desirable. 

Suicide is of the first importance. Prevention of it can be better ensured by close 
knowledge of the patient and his day-to-day condition than by mechanical precautions, 
but if he is bent upon it, these may be unavoidable. It is possible to make them 
unobtrusive without nullifying them. Certain it is that excessive use of bolts and 
bars can defeat its own ends, and excessive supervision aggravate a patient’s misery, 
his fears or his resentment. Two good rules arc : (1) to discredit the maxim that 
those who talk of suicide never commit it, and (2) to remember that most suicides 
are surprises. Convalescence from melancholia is a risky time. 

Occupational therapy is good, as soon as the patient can be got to co-operatc ; 
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but .t .5 not rauonol treatment to p^ter a melancholic, to encoumge 
lessness of the agitated, or to give the mamc patient more things 
with and destro/ Still, it is often surprising to find how soon, under tat^ 
these pauents will enter into ordered aenvity of a more or of 

heWul It can be to them During the stage of improvement the same is ^o^ 
recreauons and social activiues Patients should not ''3“S^*^b2SeZia 

assured unless it is obvious that the hospital surroundings and the absence 
home and work are an actual cause of their persistent anxiety or dsjcctwn 
To revert to the miHer forms, which tend more to become chrome. He 
lation of the conditions m which the patient livM at home and at ^ 

joined witli psjchological treatment (individuaUy or in a Oiat 

ippraisal of Sie causes of his illness There is noting disMmive (though imch^™ 
takes account of the individual patient s needs) m the psychotherapy M 
ment called for (see pp 1618, 1619), danger signals must be ^ 

occur Zeal must give way to the teal needs and resources of the of 

often not appropnate to a drastic or very Imgthy treatment Simple meas 
enquiry, exphmauon and reassurance, together with small cnvironniental , 
may have much effect. A fixed rigime imposed m detail by the doctor is 
this becomes more and more necessary as the affect dwindles m to 

Hvpomania does not usually respond to causal treatment of any kind, it » 
nm a largely autonomous course Anxiety may yield very satisfactorily P 
psychotherapy and environmental adjustment 


SCHIZOPHRENIA 

Dcfimtioo. — ^The forms of illness under this name arc so diverse 
efforts have been made to distnbuie them, so far m vam What is common m 
ail IS a detachment from the vvorla without, and a breabng up of normal p^^ 
logical connccuons v.^thm The personality is not integrate d as in normal p^ ' 
ihinkme. emotion and conduct are discrepant and morbj^, ^t there is no 
ot^rnul inwir»gcnce^ sucti as is found, for cxamplcT" m orgamc dementia ^ 
obsolescent name “ dementia prxcox ” is not a synonym for Bchizophrenia, 
reminder of its recent history At the end of the last century a larec ni^u 
patients in mental hospitals were found to have begun their illness before mey « 

30, and to have passed ultimately into a detenorated state that looked like „ 
their illness was closely studied, delimited and called " dementia prxcox ' ^ 
the same clinical picture, however, came to be found m cases that bad not j ^3 
outcome or onset, the latter entena were waived m favour of a desenpove 
of the actual symptoms, and along wnth this larger conception came the new ^ 

“ schiaophrcma ”, which betokened a more psychologies approach, and a 
clasuc and generous notion of what might be included Inconcs of 
psychopathology and cluucal boundanes arc imphat m any view of what 
phrenu *’ really is , consequently, rt is slUl possible for tw o experts to disagree a 
what should properly be included under this name, yet over the dugnosis and 
nosis of any particular patient they will attam a measure of agreement and ccrO^^ 
surpnsing to those who know the condition only from reading or limited 
/Etiology «-~ lNTBiN alc — The mtnnsic factors arc very important- 
the madence in twins and in the members of a family demonstrate a h£ fO^ ^ 
factor in a majonty of cases If one of a monozygotic pair of twins be 
the otlicr IS also m 76 per cent, of cases, whereas the corresponding 
dizygotic twins is only 14 Fhc nature of the mode of transmission u still ui 
the most recent observauons suggest a single recessive factor which must be 
from both parents \aruuons in the manifcsution of the disorder may be m p 
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dependent on a non-specific character controlled by. a multi-factorial genetic 
meclianism. 

The constitutional features tliat betoken an innate predisposition to this illness 
are more of the psychological than tlie physical kind. The bodily attributes have 
been said to be an ** asthenic ” o r ** ect omor ph ” (weedy and lank), ** athletic ” or 
“ dys plasti c ” build ; but, since tliese arc" found in much the same proportion among 
healthy people as among schizoplirenics, and the correlations between habitus and 
diagnosis are not <»nvincing, there is little to be said for them here. It is, however, 
certain that " p yknic ” build Vsec- P. 1646 ) is unco mmon^mong schizophrenics. More 
significant, however, 'are tlie features of personality, commonly called “ schizoid ” ; 
they are to be found in a large number of cases, though not by any meafir^uTSll. 
The patient is reported to have shown slight peculiarities from his earliest years ; he 
has been quiet, s hy and solitary , a “ model child ”, given more to daydreaming o r 
nhstrnrt s pfrnln tinn thnn tf> ordinary interests and activity I sometimes h e has bee n 
unduly submissive anu sentimentally affectionate, or touchy, suspicious, obstoau, 
and resentful of advice sIiilI u uniroh A~siiigle' *' typical " scluzDid persbhahty is a 
mytET’lt is, moreover, to be stressed that a ** frozen" description of the schizoid 
varieties of personality does not do justice to the true state of affairs : characteristic 
deviations from the conventional norm of behaviour can always be understood better 
if the patient’s way of dealing witli his circumstances is viewed historically as a 
biography of individual tendencies and experiences, rather than described as a b^dlc 
of traits. By paying heed to the development of faulty as well as healthy habits of 
response, the psychiatrist can often see the march of events that led up to the patient’s 
illness, and escape too artificial a sundering of inherent tendencies from the external 
happenings by which these tendencies have been evoked and given shape and substance. 

Extrinsic. — The illness so m etimes breaks o ut ^ter childb i rth or an ac ute infe c- 
tion . None of the efforts made to inculpate some speanc infection^ fiave succeeHed, 
nor has Intoxication in general been found to play any considerable part in the causa- 
tion of schizophrenia. The same is true of c erebral trauma . There are, however, 
many instances of a chronic schizophrenia supervening on an intoxication, and of 
schizophrenic symptoms, especially of the catatonic sort, appearing in the course 
of an organic disorder, such as G.P.I. or encephalitis lethargica. In tlicse, the same 
structural and functional systems must be supposed to have suffered impairment as 
in the " endogenous ” forms of schizophrenia, and it has been particularly urged 
that in the chronic paranoid conditions that may follow an acute alcoholic psychosis, 
it is really a matter of schizophrenia that happens to be associated with alcoholism, if 
not partly activated or released by it. It is further to be remembered that certain 
i ntoxications, u e. with mescalin, l ysergic^ a dd o r ad renoch r ome , produce a mental 
oisturoance Uiat is in some respects »nn&r to schizophrenia, and that any chronic 
hallucinosis comes in time to look very like a long-established schizophrenia, probably 
because the possibilities for abnormality of any human mind are few, the deprivation 
symptoms almost uniform, and our methods of clinical examination imperfect. Endo- 
crine disorders, especially of the gonads, have been held responsible, but are more 
probably manilestauons“ol emouonar disturbance ; findings are not consistent and 
the relation bet%veen endocrine and psychological events still rather obscure. 

Recent mental stress may sometimes be the starting point of an attack, but in a 
con^erabie proportion ot tnese cases the reported overwork, disappointment in love 
or other painful experience, is found to have been a product of the already existing 
illness, or the last of a long scries of dbturbing events. No recent experience is ever 
sufficient to account for the illness without regard to intrinsic causes. Nor is any 
remote experience either. No matter how searchingly the patient’s life be resurrected 
and analysed, it is scarcely ever possible to discover tliat anything happened to him 
which would have led to his auopting a schizophrenic way of shunnmg daily life 
unless he had been somehow deposed to it from the beginning; altliough, of 
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course, much may have happened to him that has strengthened and fostered the 
disposition & *t,A 

Among contributory factors, age and sex arc noteworthy An onset alter 
of 40 IS uncommon In three quyters of the cases that later exhibit the character 
istic chrome syndrome, the illness beg ins betiveen 15 and 25 The condition 
become overt m children before puberty Men^a ie. morej^U^affected than women 
m the proportion of 1 IS-to-lOO, according to the largest available statistic , the matt 
IS dubious, however, because of the different standards of diagnosis used 
Pathology — Physical — Histological changes m the bram are 
istic , It is doubtful if they are even frequent A cellular loss m the third and m 
layers of the cortex with lipoid accumulation, has been found, but it occurs m many 
other conditions Swelling of the ohgodendroglta has been desenbed in brain 
obtained at biopsy Many claims about cerebral pathology, and the 
physiological changes in schizophrenia have now been discredited, so that all todinp 
m this difficult field have come to be matters of suspicion Variations m the sam^ 
individual may be wide Investigations have purported to show a disturb^ce 
the acid base equilibrium towards the aad side, with a diminished excitability o 
the respiratory centre to carbon dioxide, lowered rate of oxygen consumption 

polyuna, diminished gastro intestinal motility , poor response to epinephrine msuim 

and dmitrophenol , and to vestibular stimulation by cold water or rotation , 
heat regulation , abnormally variable sugar, creatine and non protein nitrogen cont 
of the blood anomalous capillaries decrease or sluggishness of total blood voluro ^ 
and slowmg of the arm to carotid arculation tunc These findings, mdicative oi 
defect m adaptive capaaty have not so far been controverted they 
orders of metabolism and regulation which may be partly a concomitant 
acteristic mental disorder, and partly an effect of it i e they may be essential 
disturbances in the illness or may be secondary to the abnormal often inert, uie tn 
patients have led since they became lU thus evidence of hepatic dysfunction ^ 
catatonic patients is of nutntional ongm and may be corrected by ebangmg to 
suitable diet 

Some inferences have been dravm from the similanty of catatonia to the 
pyramidal syndrome that can be produced m animals by bulboc^iune the argume 
from analogy cannot be pushed further than to say that certain functional syste^ " 
available in the bram disorders of which arc sometimes evident m schiiophren 
as they also may be m poisoning or in encephalitis lethargies G P I and other disease 
Very significant are the well attested metabolic findings m the rather rare 
of cyclical catetonia In these the nitrogen balance varies pcnodically, 
nating phases of retention and over-excretion correspondmg to the mental enaeg 
from excitement to stupor or vice versa By means of thyroxme a thorough 
of the patient s mtrogen store can be brought about and subsequent mtrogen reteo 
tion prevented thus leading to clinical improvement. The correlation betwe 
metabolic happenings and clinical condition in these patients is now established 
Psychological — ^The large and inconclusive literature on the psycbopathologj 
of schizophrema derives from 

(1) Minute description of the phenomena observed and abstraction from then* 

of general prmciples of disordered function ^ 

(2) Experimental study, using projective sortmg reasoning and other tes 

as far as possible under controlled conditions iigl 

(3) Studies of artificial halluanoses (e g mescaUn intoxication) and p*f^ 

experiences 

(41 Comparative study of animals children poets, primitive people, etc. 

(5) Intuitive or speculative mteipretaUon 

It %vill be obvious that these methods overlap and that they differ widely ^ 
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acceptability and usefulness. The findii^ of almost all can sound plausible, when 
stated in general terms ; discrepant or abstruse, when stated in detail. Their exposi- 
tion touches on the most intricate problems of normal and morbid psychology, ^d 
therefore is highly technical and unsuitable here. A working hypothesis for clinical 
purposes is that in schizophrenia there are inherent faulty dispositions, whose mani- 
festation depends, in severity and persistence, on upbringing and other external 
circumstances. It is characterised by, among other things, a perversion and failure 
of synthesis, so that there is an inco-ordination, “ intrapsychic ataxia ”, as it were, a 
splitting up of the mental life, which justifies the name ” Schizophrenia ”. The 
whole psychic life of the patient, cognitive, emotional and conative, may be changed 
in a way that is alien to normal understanding. We can observe the change but to 
enter into it or describe it adequately in terms of our own experience is far more 
difficult than if we try to do this for depression, manic excitement, hysteria or obses- 
sions. It shows itself also as a turning away from the contacts and realities of daily 
life, a preference for what the mind can supply from its own stores, however, morbidly, 
rather than for the current experience that the outer world affords. 

Symptoms. — Schizophrenia may be regarded for clinical purposes as a form of 
maladaptation in which there are characteristic defects of inner harmony and con- 
sistency in behaviour, thought and emotion. These are rarely seen in childhood, 
but from puberty onwards they may appear in varied combinations (often in persons 
who for years have been introspective and unsociable). There is discrepancy between 
mood and utterance, disturbance of conduct (briefly summed up as catatonic or 
hebephrenic), self-absorption and incapacity for sustained thinking along normal lines. 
Aguarded or artificial demeanour may conceal these essential features, whereas they 
may be conspicuous in a fiorid or ” deteriorated” case. Hallucinations and delusions 
may fill out the picture ; affective or other morbid Wpes of reaction may complicate it. 

The onset is not always abrupt. There is often a long history of preliminary 
symptoms in which it is arbitrary to dedde where personality has merged into illness. 
Complaints of headache, weakness, anxiety attacks, loss of appetite and dysmenorrhoea 
may have accompanied slight oddities of behaviour, such as rudeness or apparent 
absence of mind and indecision. The patient may have felt an alarming change in 
himself, in his capacity to think and feel normally, and been notably depressed and 
anxious. Ideas of persecution or of exaltation may occasionally escape him, or he 
may have become stilted in his talk and shown other affectations and mannerisms. 
The more gradual the onset — and in many cases it has spread over many years — 
the more unlikely is it that it \rill have been recognised as morbid. 

The OTmmonest or basic symptoms are : (1) Disorder of thinking. (2) Emotional 
incongruity. (3) Hallucinations. (4) Disturoed impulses or conduct. From these 
can be derived most of the other symptoms, such as delusions, feelings of influence, 
autism, catatonic phenomena, anomalies of speech, negativism and the rest. 

The disorder of thinking is a charactenstic and central feature. The patient 
cannot command tlie whole range of an act of consecutive thought; he cusses the 
point, fastens on details and brings in irrelevant associations which are correct in 
themselves, but which divert him from the main end of his original process of thought ; 
consequendy his thinking is incoherent, rambling and jumbled. He brings together 
the most far-fetched topics, so that the connections are sometimes so superficial as 
to be empty of meaning, and at another time profoundly influenced by symbolism 
and highly individual values. The usual logical sequences are ignored ; cause and 
effect are interchanged; temporal, spatial, verbal and accidental relationships are 
unduly turned from abstract to concrete, treated as grounds of identity, played W’ith 
or flouted. Things linked only by analogy and chance association arc token to be the 
same. The condensation of several conceptions in one, or transference of a set of 
attributes to some inappropriate object, may become a matter of course, so that only 
the closest knowledge of the patient and his surroundings will enable the psychiatrist 
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to follow hi 3 meaning It is not necessary, however, that such extreme incoherence 
be evident in the paUent’s talk , he may not show any at all when speahng, or cuy 
suddenly obtrude a startling lapse from normal ways of thought which he then ignores, 
justifies or explains away Inconsistent thoughts can be present together m a way 
impossible for normal people , and the same object or notion can appear to him m 
several mterchangeable guises, each of which would normally exclude the omers 
The patient himself is often aware of his disordered thinking, and may dwenbe it 
he feels his thoughts are suddenly taken out of his mind, other thoughts, foreign to 
him, are put into his head, his mind is not his own, his thinking is suddenly inter 
rupted, some external power controls It. , , 

The thought disorder is illustrated by the following characteristic remarks o 
patients “ Ihere were bats and bees coming through the wmdow, of course that 
was because my brother in law kept teasing me He said I had bees in m^ 

“ If I should return during my absence, keep me here until I come back,’ ‘ I haic 
a lot of forced thoughts My thoughts are all drawn-out words, they ought to be 
pin pneks There is an unnatural stoppage in my thoughts, too I have 
voices say, * He is conscious of his life ’ To get ray feeling back to normal 1 
like changing motor cars mto battleships, to be superior to them ” , 

This disorder may only be demonstrable when the patient gets on the topic o 
his delusions , m other matters he may seem quite sensible It is not csscnoaliy 
different from what normal people experience during states of altered consao^^ 
e g m dreams, or when falling asleep , the schizophrenic, however, has it with cic» 
consaousness so that a listener often feels that the patient is making fim of mm w 
giving such transparently absurd answers with an air of knowing exactly what be » 
about. A chrome well preserved schizophrenic has been known to make his Iwiog 
as a comedian, the audience much enjoying the allusive, half comprehended oonseo^ 
with Its background of innuendo ana symbolism. Autism, i f immersion m h« own 
fantasies and preoccupations, may account for much of the oddity and detachmcw 
the patient shows , it accounts also m part for bis “ negativism m that be reseflO 
any stimulus that interferes with his daydreams 

Delusions anse mainly out of the thought disorder They are often bizarre, 
they may occur to the pauent with a suddenness of conviction that puts them bejono 
all argument , and they are egocentric m that they commonly bnng mdifferent happen 
ings or people into a speaal relauonship with the patient — e g he suddenly knows 
that when ms cousin yesterday said be had been reading about Napoleon s divorce 
of Josephine, it was a subtle way of tcUmg the patient that his wife was coromitt^ 
adultery with this cousin whose name is Joseph The delusional ideas may no^ ^ 
firm conviction but fleeung noUons, readily given up, and based upon some casual 

instance of **■ *’ — ’ * ’ ^ ‘ * -<■— ,^n<? 

something 

when he IS _ 

which IS bad for his digestion 

Fixed delusions are however, common, and are usually of a paranoid complex*®®’ 
they may develop out of more or less ephemeral ideas of reference. They are oft^ 
mtenmxed with hallucinations The patient gets into a state of irund in which ne 
feels there is meamng in everything somelhmg is going on behind the scenes be 
perplexed by all this, and mystified it has to do with him in some uncanny wa) 
Presently, he begins to sec through it all , sometimes he gives it some religi^ 
or cosmic significance especially if be has mudi anxiety as well— the La^t Judgei^ 
IS at hand, he is to be responsible for the regeneraUon of the whole world 
delusions are not always enacted on so grand a stage , thw may be homely 
about neighbours who whisper and sneer, or about some bogy like the Jesuits or tn 
Jews or the C I D Often, the patient complains that people work on hi® 
hypnotise him, influence him for bis own ^>od, set about to dnve mad or rum 


me vuougni uuKJiucr , somciimes uicy are sciuzopnremc ways oi 
commonplace — eg the patient declares his wife has poisons him 
further questioned says ainlv that he means she cues him ill cooked tou® 
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him. Delusions of grandeur may be linked up with these paranoid ones (e.g. he is 
being persecuted because he is the Messiah^, and may be likewise pedestrian or lof^, 
according to the patient’s previous education and interests, the severity of his dis- 
order, the copiousness of his fancy and the amount of nonnal mental function still 
in evidence. Here, as elsewhere in psychiatry, the symptoms are a mixed outcome 
of impaired or perverted function on the one hand, and of normal function on the 
other, the latter either reacting to and modifying the disorder, or obtaining freer 
play through it. If, for example, a patient feels his thoughts being controlled by 
some external influence, and he has queer tinglings in his body, his conviction that 
he is being hypnotised, and that someone is playmg an electrical instrument on to 
him, must be regarded as a normal attempt to And the cause of an almost inexplicable 
happening. The delusions are sometimes about past events, which are falsified 
retrospectively, e.g. the patient relates details of his having been a changeling or a 
predestined hero. Delusions about bodily transformation or disease are frequent, 
and may be complicated and bizarre. 

Patients often do not act in accordance with their delusional beliefs, especially 
when these are fleeting or chronic; they may, for example, be friendly towards a 
nurse whom they believe to be persecuting them cruelly. But this is, on the whole, 
unusual in the early or acute stages of the illness : a patient will then act on his beliefs 
violently or in terror ; he may go to the police or be driven to suicide. 

Constantly the matter of a patient’s delusions will be found to be intimately 
dependent on bis experiences, his emouonol attachments and sufferings, his struggles 
and frustrations ; it is impossible, however, by any such analysis and derivation of 
his delusions to account for the fact of their occurrence, i.e. for the patient’s choice 
of this way of dealing with Uie experiences in question. The same is true of the 
general thought-disorder : e.g, interruption or ** blocking ” of the train of thought 
may take place only when some emodonaUy weighted topic, some complex, is touched 
on. This accounts for the place where “ blocl^s ” occurs, but not for the ** block- 
ing ” itself ; that, like the other fundamental distu^ances of function in schizophrenia, 
eludes a wholly psychological explanation. 

Intellectual dewet does not occur, though the patient may find it difficult to form 
concepts necessary for abstract thinking. There is usually no clouding of conscious- 
ness. Intellectual laziness or evasion is often conspicuous; the patient may repeat 
questions in a musing way, or profess ignorance. Orientation and memory are not, 
as a rule, difl'usely impaired, though hallucinations, delusions and lack of interest 
may interfere with them, and consciousness may be disturbed in stupor or excite- 
ment. Many a patient who has long borne the appearance of gross dementia \rill 
suddenly show that his intelligence is still a sharp instrument : drugs, e.g. sodium 
amytal or insulin, and intercurrent disease or shock can thus dramatic^ly reveal how 
little groxmd there is for calling this illness a dementia. Schizophrenics often do the 
unexpected. Amnesias, and deliria, when they occur in schizophrenia, may be 
hysterical ; obsessional and hysterical symptoms, like anxiety and depression, are 
compatible witli schizophrenia, and are often an intimate component of the illness. 

The speech and writing of the schizophrenic betray the extent of his thought- 
disorder. Stiffness, pedantry, fantastic euphuisms, words of liis own coining, queer 
symbols and grammar, stereotyped repetition and infantile mists like spe^ng of 
himself always in the third person may be conspicuous features of the patient’s use 
of language. There may, of course, on the other hand, be little or nothing outwardly 
amiss in his conversation and writings. In florid or chronic cases tlic patient may 
talk in an unnatural voice, or without any modulation. Writing may be set forth as 
though it were painting, and the converse: in subject and matter the patient’s in- 
sanity may be patent, but his treatment of his matter, however odd, is seldom odder 
than some forms of art, and it cannot be called typical of the illness. These anomalies 
of symbolical representation are as open to psychological explanation os arc the 



1662 


PSYCHOLOGICAL MEDICINE 


delusions mentioned above , the neologisms, for example, can be analysed up to a 
point, and these phenomena have eonched our knoivicdgc of Uie psychopathology 
of schizophrenia , a 

The emotional incongruity is the duef, but not the only, sign of dislurbed anecu 
Often the patient himself notices in the beginning of his illness that he w less mo\e 
by habitual affection, or c\ cn feels hatred towards a parent he has loved The stronges 
and rarest of human passions arc not infrequent, m this illness ecstasy, mystic 
munion, despair, horror, agony of death, hmitless abandon, apotheosis, salvatio , 
are approximate names for these exceptional states that are probably mdesenoa 
in the current language of normal people Apart from these, and much the com 
monest of the affective changes, is apparent emotional shallowness the 
receives moving news without any sign of being touched by it, or his response 
perfunctory, he smiles or looks bored when talking of a recent tragedy in his ow 
family This shallowness and incongruity of affect is, however, not to be taken a 
face value What the patient says, and what he means with his words, may be 
different , so may what we say be very different from the meaning the patient attacn 
to It It IS unsafe to assume that the patient’s words have reference to what is 
going on in his mind at the moment, or that his outward expression is a trustwort / 
index of his emotional state Violent emotional outbursts — of anxiety, T&gtt 
misery — can certainly occur in a patient who has lately seemed empty of all site 
The schizophrenic patient is undoubtedly different from normal people in bis emi^ 
tions but not in so negative a way as his seeming apathy and lack of affective rappo^ 
would suggest His attitude towards the same person may change quickly, m 
ance with conflicting or opposite tendenaes m himself, this ambivalence . 
understandable m the light of hts earlier history Sometimes the illness leads W 
blunting of ordinary reserve, a lack of reticence, or a levelling down of the 8*^'? 
matters so that frivolous or cynical indifference and imperturbability are signs or u* 
patient s morbid condition . ^ 

Hallucinaliont are not so frequent as superficial examination of patients nug 
suggest many of the patient s assertions about queer sights and sounds are not 
expression of vivid perceptions but of passing fantasies imagined more plastically 
than IS normal , this is particularly true of many of the so called visual hallucinatioD^ 
or of cases where the unreal perceptions occur m several senses together Hallucin^ 
tions are nevertheless extremely common and persistent in schizophrema 
ones occur most often, diffuse somatic ones not infrequently, those of smell, tas 
and sight more rarely 

The voices ' are sometimes so closely linked with the thought disorder tba 
It 13 difficult to tell whether the patient is relating what he has heard or what he 
thought He may show the intermedute stages between the two, declaring 
people repeat his thoughts or that everything that passes through his mind is spoke 
aloud inside his head , his actions are described publicly, he ca^ot go to the Javatoij 
without shameless comments What the voices say may be abuse or encouragemenw 
trivial repetition or threats and commands, this content can usually be accounts 
for by the psychiatrist when he knows the patient and his history well 
may come from strange places e g from mside the patient s own chest or abdomen 
and are then often accompanied by curious somatic halluanaUons, 
morbid attitudes both physiogenic and psychogenic towards parts of the bonj^ 
The latter often occur independently Queer sexual feelings, or distortions ^ 
impossible growth of various organs may be reported They are usually bound np 
as any schizophremc symptom is likely to be, with delusional and emouonal co 
ponents, which are partly derived from the pauents experiences and psjcboiog’^ 
development, The visual disturbance like the gustatory, is more often lUus*®”'^ 
than hallucinatory, e g people s faces locdc fiendish or artificial or transfigured 
The actions and bearing of the patient are often characterisuc. AbruptD®** 
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lack of grace in movement may be seen early ; it can be indistinguishable from the 
fidgety self-conscious hobbledehoy stage of adolescence. The patient may pull faces 
at himself in the mirror, or may be unaware of his grimaces. Asynmetrical move- 
ments of expression, twitchings, mannerisms, queer rituals and tic-like gestures are 
to be met wuh. The m eanin g of the patient's movements can usually be worked out, 
but after ^ey have been present for long their sharpness is rubbed off, as it were, 
and the empty stereotyped movement at last gives little clue to what was once a 
significant emblem of experience and feeling. The movements often seem to become 
automatic, like the “ verbigeration ” of empty phrases in the patient’s speech. Nega- 
tivism, tal king and acting beside the point, and bizarre escapades may be seen at any 
stage of the iSness. 

There may be a suspension of movement, or the reverse : akinesis or hyperkinesis. 
Both may occur in the same patient, who may lie for weeks or months in a catatonic 
stupor, from which he suddenly emerges into swift action. He may carry out some 
impulsive action and then promptly return to bed and stupor; or he may become 
wildly excited and imperil his life by his blind and raving activity. During catatonic 
stupor, patients may adopt strange postures, e.g, holding their head off the pillow all 
day, pursing tlieir Ups. They may be indifferent to cleanliness about fajces and urine, 
or actively dirty in this regard. Waxy flexibility is rare, but many patients are auto- 
matically obedient so that they keep up an imposed posture. 

The variety of schizophrenic anomalies of conduct is too great to be described 
here. They must not be assessed absolutely, but always in relation to the setting in 
which they occur. Then they have meaning in the individual case, and are not 
merely so many examples of ‘‘ ambivalence ”, or “ mutism ” or ” negativism It 
is, however, true in tms matter also that understanding the content of an anomaly 
does not make its occurrence likewise understandable. Much of the schizophrenic’s 
conduct is so close to certain disorders of movement in organic disease of the central 
nervous system and its connections, that somatic mechanisms may be assumed to 
have suffered damage in this condition. There are three main things to be done with 
any schizophrenic symptom : (1) to search out its psychologic^ origins, and its 
meaning for the patient in his present situation; (2) to link it up with the other 
functional disorders that he shows and (3) to consider its background of physical 
structure and function. It is not always practicable to attempt all three, nor is it as 
yet possible to do them well, but none can be ignored without detriment to a full 
analysis. 

Often the most s^nificant /et intai^hle effect of the illness is upon the patient’s 
personality. After florid symptoms have died away, or when tliere are no definite 
^ symptoms at all, a change m the patient’s w’ays is remarked by his intimates. Not 
only is he outwardly different — more " peculiar”, less imderstandable and predict- 
able, rather shut-in upon himself, remote, with queer values and impulses — but in 
many cases he is also aware of this change, and may complain of an inner perversion 
of himself, a loss of that unity which wc Uike for granted when we say ” I ”, or “ me 
Insight in schizophrenia, in this respect and more generally too, may be penetrating 
and just, as many self-descriptions attest. There may also be varying degrees of 
impairment up to gross lack of insight. 

None of the bodily symptotm are characteristic of this illness, though many occur. 
Besides the somatic complaints and preoccupations already mentioned, patients, 
especially if young, show vegetative anomalies. Thus, vasomotor disturbance may 
take the form of cold bluish extremities, exanthems or osdema. Seborrhoja is 
common. Abnormal gro\vth of hair occasionally occurs in women. Loss of weight 
in the acute stages, and fatness in the chronic condition, interruption or irregulanty 
of menstruation, and fluctuations of temperature may also be observed, especially 
in catatonic cases ; of the schizophrenic states, stupor is the richest in demonstrable 
bodily changes. Fleeting nctirological signs, e.g. pupillary anomalies, may be found. 
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In states of acute excitement attacks of uoconsciousncss may occur, but epilcpuc 
seizures arc very rare . , 

Varieties — ^There are three mam forms — catatonic (with acute outbursts; , nem 
phrenic and simple (early onset, chronic course), paranoid (fairly late onset, delus 
lonal) They are not exclusive categoncs, and it is usually profitless to try and apP° 
tion a doubtful case to one or the other They do not correlate closely enough wm 
outcome or effective form of treatment to be of much use clinically 

In hebephrenia, the least common variety, delusions and hallucinations arc incon 
siderable, but abnormal conduct is to the fore the patient may be siUy andmis 
chievous, abruptly eccentric or inert and without initiative The illness may progrM 
without acute episodes (“ dementia simplex ”), or be interrupted by phases of 
ment or obvious insanity, which subside, leaving the patient worse than before 
catatonia, the most favourable vancty, the symptoms are plain even to the layman 
akinetic or hyperkinetic states may appear and subside quickly, sometimes for goo 
or for several years There are usually, also, characteristic disorders of thought an 
emotion, which may clear up when the stupor or the excitement docs In theparan 
form, generally rather late and insidious in its development, but less damaging to tn 
personality than the hebephrenic, partial systematisation of the delusions is 
in the earlier stages, but may be later swallowed up in the general tJiought disorae 
and deterioration ("dementia paranoides”) The more bizarre the delusions, w 
more likely is affective emptiness to replace gradually the iniual resentment 
tress, but sometimes the patient passes into a chronic paranoid state, obviously schiw 
phrenic to the psychiatrist, but compatible with ordinary life outside an hospit" 
Hallucinations ana luxuriant delusions may, however, be conspicuous m the paranoi 
form (paraphrenia and " dementia phantastica ’) „ 

Diagnosis — ^The chronic and advanced cases—" typical dementia prscox 
that abound m mental hospitals, are easy to diagnose but early or inconspicuous 
cases often extremely difficult The chief positive points to look lor are ch^cter 
istic thought disorder, a qualitative change of affect, and other evidence of * 
psychic ataxia ’ , as well as feelings of being under external influence CatttoW 
symptoms are of limited diagnostic value, because of their frequency m organic an 
symptomatic psychoses More important than any single feature is the impression 
of the cases as a whole, the development away from normal interest and response to 
the teal world, and the establishment, mstead, of ” autistic ” self-satisfactions so tna 
the patient’s personality is twisted awry, as it were, and withdrawn from easy contacts 

It 13 unsafe to lay much weight on the diagnostic hHp afforded by projective an 
other psychological tests The intuitive element m the interpretation of Rorscbacn 
and other findings of this kind is greater than is consistent with a reliable diagnostic 
procedure The psychological data may suggest schizophrerua but should not n 
the decisive factor 

From organic syndromes — syphilis of the central nervous system, alcoholic psf 

choses, disease of the cerebral vessels, encephalitis lethargies, etc the differentiation 

turns on the physical findings, more than on the mental state a schizophrenic syn 
drome may appear m an organic condition, because the brain, as Kraepehn said, » 
like an organ whose stops gue out the same sound, whoever works them Often » 
13 not a matter of deciding whether the syndrome is organic or schizophrenic 
ivhether, being schizophremc, it has a discoverable somatic basis or not AlcohoU 
delusional states are an instance of the complicated relaUonship that may be fonn 
(see pp 1638, 1639) If after consaousness has become clear again, the other phe“ 
omena of toxic comusional psychosis persist, then schi^phrenia is the more probao 
diagnosis , 

Diagnosis of schizophrenia from an affective syndrome is difficult because bo 
are often combmed m the same patient Some of the significant points have 
been referred to (see p 1652) Catatomc exatement differs from mama • 



SCHIZOPHRENIA 


1665 


that the speech and acts of the latter are intelligible as expressing a general affect 
and are conformable to the situation in some measure ; the onset and cessation are 
not so abrupt as in catatonic excitement ; and there are usually characteristic features 
v?hich make the distinction easy. Melancholia becomes suspect when delusions are 
repeated without the appropriate effect, and there is a readiness to project responsi- 
bility for the illness, to complain of external Influence. The inertia of the depressive 
is not so complete as that of catatonic stupor, nor so likely to be abruptly broken 
through. States of severe agitation arc not always easy to distinguish from schizo- 
phrenic excitement, but a more frequent problem is that of deciding whether some 
bodily fear or conviction of disease is schizophrenic or not. Whether in regard to a 
preoccupation or a delusion, the chief point to consider is the appropriateness of the 
affect to the alleged hypochondriacal notion; the more bizarre the bodily change 
described, the more likely to be schizophrenic. Depersonalisation is sometimes at 
the bottom of these somatic complaints ; what is significant is not the depersonalisa- 
tion, but the way it is elaborated and regarded by the patient. 

Hysteria can offer ^reat difficulties, largely because hysterical mechanisms are so 
often operative in schizophrenia. Plain motor or sensory disturbances commonly 
give less trouble than hj'sterical dissociation, stupor and pseudo-dementia. The 
previous history, the relationship of the outburst to a particular set of happenings, 
the behaviour in the intervals, the demands upon the attention or response of by- 
standers must he taken Into account. The mistakes and oddities of the hysterical 
pseudo-dement may be theatrical, in accordance with his ignorant notion of what 
insanity is like; the deliriously dissodated hysteric does not identify correctly the 
people around him, as the sdiizophrenJc usually does, even when in a dream-like 
state ; the liysteric who is acting some imagined scene does so without discrepancies 
or ^ss interpolations, whereas the schizophrenic Is seldom so consecutive and 
persistent. The degree to which the patient ts being influenced by his immediate 
surroundings is, however, the chief guide, apart from definite schizophrenic features. 

Obsessional states offer difficulty when the patient is in doubt as to whether his 
alien thought or impulse comes from wtbin his own mind or is imposed upon him. 
If be shows indifference as to the occurrence and content of the compulsive ideas, 
it is suggestive of schizophrenia ; but careful examination of the development of the 
symptom, and the patient’s attitude towards it, permits a clear diagnosis in most 
cases. Complicated rituals, odd obsessions and dironicity moke an obsessional illness 
look very like schizophrenia ; as does intoxication of an obsessional patient by brom- 
ides. Obsessions may develop inta schizophrenic symptoms ^aee p. 1679V 

Prognosis. — Schuophrenia is alwaj-s a serious condition. Though some recover, 
the tendency of this morbid change is to do permanent damage to psychic life. In 
the individual case, however, pessimism is not justified. It is certainly never possible 
in the early stages of the illness to be certain that recovery is out of the question. 

Heredity is a poor guide to the prognosis, except in the rare cases in which an 
identical t^vin of the patient has for some years had a schizophrenic illness, or in 
which one parent is schizophrenic, and the other has schizophrenic relatives ; even 
then it is difiicult to prognosticate with assurance regarding the present attack. If 
one parent has had an affective illness the prospects of recovery are brighter, but this 
can better be assessed from the patient’s own bodily and mental constitution. If he 
is of pyknic build, the outlook is much better. Similarly, the patient who has for 
years tended more and more to withdraw from his surroundings, to be careless of 
sodal requirements, to lie late and live alone, given up to day-dreaming and eccen- 
tricity — such a one should he become overtly schizophrenic, has a poorer chance of 
doing well than the active, suspicious and impulsive man, or the self-conscious, 
introspective worrier who similarly falls ilL A narrow and rigid previous personality 
makes deterioration more likely than! f there had been wide interests and possibilities 
of adaptation. 

53 
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The more abrupt arrd stormy the onset, *6 better 
the most rehable gmdes. When the onset refcrto L, o' «>'“ “ 

■ and the content of the patrent's talk and his behaviour reler m 


bcad- 


but this IS by no means always the case. If the of Isunguishmg 

adolescence, prognosis must b/ and Retrogressive scluzo- 

between the transient upsets of Uiis period ^ o? ereat help 

phrema that may then show itself plainly. The earlier °^cparture 3 fro® 

The nature of the symptoms 13 not a safe guide Ve^ severe 

normality may clear up, yet an outwardly imld condition be of 8 jIdcss 

toms such as stereotypies of movement and speech, fixity, are 

has been going on a long time, and that there is a ‘^Inor S neganvisro, J®' 
grave; as are also hebephrenia, and a long-drawn-out features, 

pulsive violence and vasomotor changes. The more ro^oic or dep 
the better. Previous attacks, with an mter^ of normhty ly^o dowoh® 

nostically favourable. If the patient first falls dl after 30, he will delusions, 

m the tragic way young people some^cs do. He "tay devdop to 
which are often ngid and encapsulated, so to speak, n^orbid belief* 

to return to ordinary life, with reservauons , or it rnay be that ^ nsvcbiatnst 

absorb aU his mental powers, and compel insotuuonal hfc. 1 he rnore P ^ gyious 

can discover healthy modes of response m the illness itself, as well m m re ij 
personality, the happier the ouUook. Many patients, after an attac^ oo 
to work, tjut have rurrower mteresu, and less spontaneiw 'ban o thought W 
more easily tired, and may be hypochondriac, or show other ,{.,0 othe® 

be " neurotic “. Such pauents have sometimes made a poorer rewy^ 
who return to work and can meet most social demands, though carerui enq : 
definitely schizophrenic sequebe m their thinkmg and emotions. f^j ,o 

The simplest rule is that an abrupt onset of the illness, an . of good 

occurrence and a well-adapted non-schizoid personahty arc the enten 
prognosis. Sensible early treatment may avert disaster. , 

Treatment— Prophylactic —This, whether eugenic or mdiviuuai, 
and uncertam. Even if effective, it can reach only a mmonty at presCT^ 
effectiveness is a matter of faith. Probably child guidance and otner 
mental hygiene do good in averting potential schizophrenia, but no one weP®8 
of tl^ Such treatment auns at diverting the child mto social activities ^ ^ooaUj 
him out of situations m which he will be mortified or otherwise troubled em 
However wordily or abstrusely the prophylactic treatment be described, i 
tially a matter of trying to make an unusual child mto an average one, or 
ills surroundings to suit him. - , disord® 

Treatment of the Actual Illness — ^There is no one treatment oi tne ^ 
that has manifest superiority over any other. Insulm has striking ^ -eadju**' 
early cases, but is neither a specific nor a panacea. Painstaking attempts ^jjgjapy, 
ment of the patient’s outlook and behaviour by means of suitable ^ ^ per 

occupation, games, etc., are the most systematic and rational ways °f 
manent rhan ga for the better. The co-operation of the patient is here 
and alw the help of a soaal worker desirable, who may do much to mo 
arrange the patient’s circumstances m the interests of his mental 
him suitable occupation, and schoobng his relatives m a s^us^ble attiWd ^ 
him. Such treatment is not practicable for those acutely lU, but for tne ,( 

convalescent or the imperfectly recovered case it u of great value. By re gnatb/' 
many pauents can be discharged from hospital before they have settled mw 
or become unresponsive to the claims of the external world ; it is better n 
a schizophrcmc paUent in hospital waiting for complete recovery, but to get 
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into ordinary life as soon as possible, provided conditions there are not too adverse 
for him, or he too abnormal to cope with them. 

Treatment in a psychiatric clinic or mental hospital is usually necessa^ at some 
stage of the disorder, and must be decided chiefly by tlie severity and socm risks at 
the time. For the large number who become permanently in need of institutional 
care, much of the deterioration formerly customary may be averted by the energetic 
use of occupational therapy and recreation which make the patient’s life less sterile. 
The term “ total push ” has been applied to a programme having this object, and 
attaining its social end in proportion to its vigour in using all available means of 
stimulating and encouraging the individual patient. 

There are few conceivable ways of altering a human being that have not been 
tried in this illness. Many of them have been those believed to be efficacious in 
other illnesses; some have been intended to shock the patient somehow. Of the 
former may be mentioned thyroid and other endocrine preparations (in large doses), 
transplantation of gonads, removal of supposed septic foci, induction of fever by 
malaria, etc., injection of human serum, manganese salts, production of aseptic 
meningitis, hypothermia and continuous narcosis. Of the latter, i.e. shock-methods, 
many of the procedures of a bygone time are cMmples ; the whirling chair, precipita- 
tion from a height, immersion m ice-cold water and so forth. The most recent 
methods which entail a profound disturbance are those which use insulin or a con- 
vulsant (see p. 1621). The convulsant method has been of value in some acute stupors 
and conditions in which, along with the schizophrenia, there is a considerable affective 
admixture. • 

The value of insulin treatment is variously assessed ; some believe that it should 
be given to every schizophrenic as soon as his o^ndition is recognised, others that it 
benefits those who would get well with other forms of treatment, if administered with 
equal zeal. The former say that it shortens the duration of illness and increases 
the number of recoveries ; the latter insist that this improvement is seen to be largely 
spurious if a “ follow-up ” enquiry is made into the later course of the patients' lives. 
That such extreme views can be held by responsible observers reljing on la^e series 
of cases is due, not only to their prejudice and temperament, but to the difficulties 
of judging therapeutic success in an illness which is sometimes difficult to diagnose 
wth certainty in its early stages, is often accompanied by another more benign mental 
illness, and has anything but a uniform prognosis ; moreover, it was believed to be 
hopeless by many psychiatrists in pre-insulin ^ys, so that they did not try to treat 
it by methods then available which would have yielded full permanent recovery in 
a quarter of the cases, if selected on the same basis as is now customary for insulin 
treatment. ^ It was the general experience before the advent of insulin that a third 
of the schizophrenic patients who were admitted to an active psychiatric hospital 
within a year of the onset of their illness got better with general treatment and re- 
mained capable of life outside a hospital ; mass figures from a heterogeneous collec- 
tion of psychiatric hospitals showed less satisfactory results. This partly accounts 
for the discrepancy beUveen those who report remarkable improvement in the pro- 
portion of schizophremcs who recover now that insulin has been used for their treat- 
ment, and others who cannot discover any statistically recognisable difference in 
efficacy between conservative treatment and the Insnlin method, under comparable 
conditions of case-selection and management. An additional cause of discrepancy 
in results lies in the different methods of administering msulin treatment. Some atm 
at giving the lowest dose of insulin that will produce coma, others prefer the highest 
dose_ that can be given without endangering the patient’s life ; some let the comas 
continue for 3 or 4 hours, others terminate them earlier, and there are even advocates 
of comas protracted up to 15 hours for patients unresponsive to milder measures; 
hypoglycsmic convulsions are regarded by some as therapeutically valuable, by others 
as har^ul. Insulin and convxjmnt treatment have demonstrated beyond dispute 
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that in the present state of psychiatry the value of a new 
be assessed not by the reports of enthusiastic pioneers, invaluable ^0^8^ , 
and observations are. but by the outcome of a planned therapeuUc trial m 
uniform standards have been employed m the selection of Jiust be 

ministering the treatment and the assessment of outcome, lUso ^ew 

paid to the choice of those " control ” cases with which the beneficianes 

method are to be compared ^ , ...ly for 

The insulin method consists m the induction of hypoglycaimic 
not longer than 3 months It is seldom desirable to exceed sixty comas -July 
IS allowed to last a vanable period, according to the clinical condition 
prolonged, it may be difficult to terminate it by the usual ” 

of carbohydrate through a nasal tube or intravenously Persistent or ir 
coma 19 the chief danger of the treatment , about a sixth of those , insulin 

a state die Because of this and other complications, mostly avoidable, 
method should only be used by experienced persons, in a hospital adequate y s ^ 
ised and staffed for the purpose The treatment is most effectiw in cm 
would have a good prognosis for the attack if treated by other methods i 
of more than a thousand patients treated with insulin, 13 per cent ^ un 

were still well 2 years later, at which time there were also 14 per ^unot 

proved Such figures are so much influenced by the choice of patients that jbey 

easily be compared with the results of other methods In the main, 
speak m favour of the insulin method, if applied with discnmmation, skill 
ness to use other methods also, durmg the admmistration of insulin or aii 
Frontal leucotomy has been employed m otherwise intractable cases, ao jjul 
patients thus treated have become easier to look after or fit to leave the 

hospital nHividualf 

The details of treatment, whether m hospiul or at home, must be inoi ^ 
even in such matters as the allaying of excitement no uniform procedure, e | ^»jeiDe» 
ous baths or narcosis, can be a routine measure When excitement j per 
disturbances in water metabolism and loss of salts may be combated 
cent saline intravenously, 300 ml every other day, alternating with 
During stupor, general measures for ensurmg adequate food (m some nuoo* 

by tube), cleanliness and evacuation of unne and fxces must always receive att , ^ j 
It has been found that vanous chenucal agents, such as carbon dioxide a 

30 per cent mixture with oxygen and sodium amytal, will temporanly 
catatonic stupor, this finding accords with the metabolic changes reportea 
condition, but its therapeutic value is slight 


PARANOIA AND ALLIED STATES 

The words ‘ paranoia ’* and ** paranoid " are used loosely by many de 

gave paranoia its modem meaning, descnbing it as the endogenous, insidio 
velopment of a permanent and unshakable delusional system, with complete Pfc ^ 
tion of clanty and order in thought, will and action If the illness 
showed symptoms of an organic, affective or schizophrenic syndrome or » 
provoked by external happenings, it could not be paranoia Thus dehroite , ^ 

condiUon is exceptionally rare , so rare, indeed, that there is no use m 
category Moreover, cases that Kraepelin himself called paranou have since 
obviously schizophrenic The same is true of paraphrenia There is oi 

m thinking of paranoid states as syndromes in their own right, so to speak, 
the same order as schizophrenia or affective disorders They are on jnet 

sidiary level as stupor, hypochondnasu, anxiety and depersonalisation ’*”^4 the 
^yltb, they must be distnbuted according to the accompanying symptoms an 
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general trend of the illness; and thdr prognosis and treatment must be assessed 
accordingly. 

Besides the paranoid beliefs and attitude referred to in previous sections, there 
are a number of instances of this unhealthy relationship between the patient and lus 
surroundings, which may be mild in their outward form, easily understandable in 
the light of the patient’s history and fairly responsive to treatment. Some deaf 
people become distrustful, misinterpreting what they cannot hear plainly, and con- 
struing it into a jeer or an insult. Sensitive and shy people are often troubled by 
doubts and shame as to their physical or moral worth ; and, by projection, attribute 
to others the dislike or contempt they do not acknowledge in themselves. This 
occurs in youths who masturbate, and suppose others to remark it, and in old maids 
who believe men to be pursuing them ; but there are many varieties of shame and 
desire, besides the sexual, which lead to such ideas of reference or persecution. The 
development of paranoid reactions of this sort is usually plain. So is that of the 
querulous, resentful type of reaction, e.g. in the man who believes himself done out 
of his rights and who becomes a persistent litigant or writer of memorials. Before 
judging such a man psychopathic, the extent of the injustice he has suffered must be 
compared with the degree of his resentment and his relevant conduct. Commonly 
the injustice is found to be fanciful or trifling, and the man’s sense of grievance im- 
moderate, so that he comes to believe there is a veritable conspiracy to wrong him, 
and devotes most of his time to useless appeals or threats. He may persuade his wife 
or his cMldren of the justice of his complaints, inducing delusions in them, i.e, foUe 
d deuXf etc. Many such patients, however, never become deluded ; they are con- 
tentious about their tvrongs, and waste years, perhaps, in proclaiming them or seeking 
redress, but they are well au'are how other people regard them, and what has actually 
happened. Many claimants of compensatioD, grousers ”, old soldiers ” and un- 
stable adherents of more or less cranky movements, are to be placed here. There 
is no sharp dividing line between these p^chopathic people, and the more or less 
normal, onen socially precious, leaven who detest injustice and are willing to do 
much to defeat it 


HYSTERIA 

In hysteria, symptoms of illness arc represented by the patient for the sake of 
>ome advantage, without his being fliUy conscious of this motive. The form of 
repr«entation will vary widely according to the circumstances that have provoked 
the illness, the patient’s experience of what the symptoms are that he is trying to 
represent, and his somatic resources. These factors, presently to be discussed, bear 
on the hysterical symptoms that simulate physical disease. But it is impossible to 
restrict hysteria to tins physical form. The illness that is represented by the hysteric 
may be a ment^ one ; moreover, it is not possible to consider hysteria without regard 
to the mechanisms of its occurrence which manifest themselves in the personality 
and are mainly psychological. Hysteria is the most psychogenic of all illnesses. Its 
recognition is therefore a double problem : (1) exclusion of what may be called 
“ genuine ” illness, i.e. of a recognised morbid pattern and (2) discovery of an adequate 
motivation. To ignore either of these requirements is to court error, since hj’steria 
niay occur along with physical or mental disorder, elaborating upon it and mimicking 
it, and, on the other hand, some physical diseases give rise to symptoms indistinguish- 
able in their form and apparent psychological mechanism from those of hysteria. 

Etiology. — A hereditary factor is probable in many cases. Thus, a group of 
hysterics who were pathological liars were compared widi the average population in 
respect of the proportion of their brothers and sisters who were in mental hospitals : 
it was five times as many ; and of the parents of the group, a sixth were psychopathic. 
From these and similar figures it is not possible to tell the mode of transmission or 
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ths nature of what is transmitted, but only to infer a hereditary factor ’Ke 
rente of hysterical mechanisms in children, and their frequency in healthy aa^o 
especially after calamities or m unendurable conditions, such as may occur m w 
suggest, however, that hysteria la potentially present m most people and that envir 
ment is more important here than nerediQr The combination of heredity and 
ment may result, long before actual illness occurs, m a hysterical persondiiy 
IS not found in ^1 patients who show hysterical symptoms, but nearly all peop 
hysterical personality show hystencal symptoms Many of the features oi 
personality are sociaUy obnoxious, but other features are not, and it is wrong J?. 

“ hystencal ” as a depreaatory epithet for a set of qualities that one dislikw l 
people are unduly responsive to the situation they are m, especially if by their ^ 
sive response they can fulfil wishes of which they are hardly aware, or evade w 
painful in the situation, instead of meeting it and disposing of it adeqwtely 
satisfied with their own capaaties, they sc^ to cut a better figure than their 
ment warrants, and are constantly posing and pretending This, like all their 
and aims here desenbed, is not done with full consaousness, but with a more 
smeere ignorance or ambiguity of purpose , it is not a question of deliberate 
of studied histnomcs or malingering In thus responding to situations and 
the response to some inadequate end, the hystencal person is characterised by a 
of inner stability and of constant standards of behaviour, and also by a lability ^ 
affect and an exuberant fancy The fantasies normal m childhood are here 
physically mature adults, who, like children, can temporanly hve their 
absorbed m this unreal compound of past expenences and longmgs, yet tiot w 
divorced from their real surroundings as might appear In an attenuated foOT 
IS evident when they almost unwittingly manufacture some situauon, accordms 
their needs — literally ‘ making a scene — and enter into it emotionally ivith ® 
and fervour impossible for more stable people Egotism and untruthlulncss (P®®?, j 
logia phantastica) may be pushed to the pomt of delmquency There may ^ 
longtne for presuge, sympathy, love or some other emotional relationship, „ 
leads the hystenc to behave in a way strongly out of keeping with his demeanour 
other occasions , the inappropnatcness of ms behaviour even at the time may e 
obvious to a detached onlooker, but is not always so Many of these people ^ 
illness or well acted fantasies of illness to satisfy their hardly conscious needs , 
may also gam their ends by forgetting what it would be painful to remember ti 
agam the onlooker may find it hard to tell how genuine or complete is this 
ness, but the quesuon is of little moment compared with discovery of the y 
for the hypomnesia. Hystencs arc often regarded as unduly suggestible because m y 
respond so readily or violently to situaUons and to people with whom they 
an emotional relationship, often unrecognised by themselves as such The emo^ 
attitude of a hystenc towards others is often influenced by sexual factors Hyster^^ 
personality is bebeved to be commoner m women than m men, and may be 
with psychosexual immaturity Coquetry and fngidity arc not uncommonly ^ , 
m hystencs , there may be much airtine and sexual excitation, stopping short 
coitus It IS, however, juster to say that die sexual lives of hystencs show insWDUi 
and madequacy than to specify any particular aberration , ^ 

Hystencal personality can be recognised before puberty , m younger ^hu 
however, it must be extreme to be recognised, because of the great frequency ot 
mechamsms normally then {eg behavmg as though fantasiU were real 
feiting illness, somnambulism) Some of the grossest of hystenc^ . 

haviour have been recorded m girls not yet adolescent, cf the Salem intches. 
of the work of child guidance dimes is taken up with the treatment of _ 

tendencies, not perhaps taking the form of definite symptoms but plainly ewdeo^ 
the child s personabty 

The prcapitaung factor for the onset of hystencal symptoms is usually a siOW ♦ 
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emotionally charged, out of which the patient’s symptoms will bring him more or 
less overt, but unac^owledged, gain. This gain need not be materiS and obvious, 
and may run directly counter to such accepted values as health and ability to work. 
One of the plainest instances of a partial iinsubstantial gain is that created by an injury, 
and the resulting insecurity and claim for compensation or pension; hysterical 
symptoms flourish in such a soil, and are usually influenced for the worse by repeated 
medical examinations. Hysteria occurs among soldiers under active service conitions, 
and can readily be fostered in them by injudicious measures. 

Pathology. — ^This is almost wholly a matter of psychopathology. It is true that 
disseminated sclerosis and many other organic diseases of the brain may be accom- 
panied by hysterical symptoms, but the association is not a constant one. The 
psychological changes can usually be traced further back than the happening that 
provoked the illness ; often they are the continuation of normal tendencies of child- 
hood tliat have been fostered and extended by iU-judged upbringing. The hysterical 
symptoms that appear as motor or sensory phenomena show the patient’s readiness 
for the translation of experience into bodily symbols ; this is a special instance of 
the universal tendency for somatic representation of experience, converting it into 
action. It is the facility and exaggeration, not the existence, of this “ conversion ” 
mechanism that is characteristic of hysteria. What is thus translated or “ converted ” 
into phj'sical terms has been sometiiing painful and unacceptable; the partial ex- 
clusion of it from consciousness, repression” of it, is therefore understandable; 
in its physical, symbolic form it is tolerable and may even be prized. Identification 
with other people is responsible for the frequent imitation of symptoms and for the 
epidemics of hysteria. Clearly the mechanbm need not be limited to the production 
of physical symptoms, though bodily structure and local weaknesses may conduce to 
this. There can be hysterical phenomena, such as the dissociation seen in fugues 
and so-called splitting of personality, which are instances of the exclusion of recent 
and remote painful experience from clear consciousness. The wishes and fears that 
deviously attain outward expression os hysterical symptoms do not derive solely from 
the recent past, though much of their strength may come from it. It must be admitted 
that there arc some hysterics in whom this psychopathology cannot be demonstrated, 
and that sucli cases are among the most intractable. 

Symptoms. — These may be divided into: (1) sensory; (2) motor, including 
fits and (3) quasi-psychotic. 

The symptoms can be like those of any conceivable affection of which the patient 
has a notion. The cruder his notion, the less will his sj’mptoms be like those of the 
simulated condition, but after he h^ been demonstrated to a class or repeatedly 
examined he may better his notion, and consequently his symptoms come doscr to 
those of organic disease. Or, if he has had opportunity of seeing insanity, his pseudo- 
insanity may smack less of the stage than it othcrv\TSC usually does. The range of 
hysterical symptoms is so great that to describe them all in detail would take in- 
ordinate space, and there is no need to do so. 

The sensory or, more properly, the perceptual symptoms include clavus and globus 
hystericus, bhndncss, deafness and anaasthcsia. The two former arc so common in 
aU sorts of mental disorder, especially those accompanied by anxiety, that they arc 
of little specific importance in hysteria ; enquiry as to their presence will often in 
these rather hj-pochondriacal patients lead to their occurrence. The difficulty in 
swallowing reported by hj-stcrical women may be associated with a strong disinclma- 
tion to cat — anorexia nervosa; It should not be confused unth depressive anorexia 
or tliat of pituitary cachexia. Any cutaneous disturbance of sensation that the patient 
has a notion of can be presented, e-g.^ anasthesia, either mono- or bi-lateral, or of 
Slocking and glove distribution, and analgeria of anv part. The anasUicsia seldom 
corresponds to any ncn-c trunk, ncn.-c root, or spinal segment, unless ilic patient has 
had special opportunities of knowing. Vrith an anxstheue hand objects may be 
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identified, and any test which the patient does not recognise as referring to ^ in- 
ability he ivdl perform satisfactorily Such tests are not a means of catching tne 
patient out ” as though he were a malingerer, but of ascertaming whether the symp- 
toms express only his notion of some illness The tests for a mahngerer, it is true, 
amount to the same thmg, though one assumes the malingerer to be clrarly consaous 
of his purpose , consequently any distinction between hystena and malmgenng mus 
depend on the observer’s impression as to the patient’s honesty and self-knowledge, 
certainly it cannot be decided by tests The tests for bhndness U g usmg a stereo 
scope with a supposedly blind eye), deafness (r g effect on pulse, respuaUon ^ 
psychogalvanic reflex of exciting remarks addressed to the patient), and . 

forms of perceptual defect all depend on the physiaan’s greater knowledge ot w 
should or should not accompany the symptoms of which the patient complai , 
they are not intended to discover hysterical ” stigmata ” or characteristic anomaii 
The ovarian and other hj-periesthetic spots, the pharyngeal anxsthesia and 
centnc limitation of the field of vision fonnerly used diagnostically, were all 
of suggestion or, as m the last instance, phenomena that may occur m normal tatigu , 
m hypochondria and m certain cerebri lesions 

The motor symptoms are paralyses, pareses, spasms, contractures and tremor 
Hystencal paralysis or paresis never aJfects mdividual muscles, but always , 
ments By various devices it can be shown that the patient can still use the anea 
muscles, as Ions as he does not know that the movement m question require tne 
use The paralyses affea chiefly the left side of the body, are common m the 
(preventing proper walking or standing), and often ocxur m limbs or other 
that have earlier been the seat of an organic disabibty, e g trauma or paresis B ^ 
paralysis be flaccid, no loss of tone or of reflex response is found, and the pacwn 
through his ill informed nouons of what should happen, behaves otherwiM to^ 
patient with organic paralysis would — e g if asked to nse from the supme to mesitiwg 
posture, without using hu hands, he keeps bis paralysed leg flat on the bem 
paretic part be kept stiflr, the antagonists will be found to come into action first wn 
the patient is ask^ to perform the movement he says he cannot , and if the 
ment has to be made against resistance, sudden removal of the resistance rsv^ 
how much of the apparently tremendous effort was going into associated 
or antagomsuc movements Passive movement to overcome the spastia^ or sub^ 
quent contractures cause the patient to be more upset than could be accounted 1 
by any pain he may complain of The vaneUes of abnormal gait are numero^' 
many of them fantastically elaborate and, from the look of them, exhausting 
only the musculature of the limbs may be affected but of the trunk (leading 
tures and odd postures) and mdeed any voluntary muscles, e g ot the tongue, lary®^’ 
pharynx or eye In hystencal aphonia the voice may sink to a whisper, or there owy« 
more rarely, be complete mutism , the voice can, however, be used normally for 
mg and siimlar purposes The aphonia often comes on after some local inflammatio 
that has caused hoarseness, or after a fnghc Stammermg usually of the 
kind, may also occur Spasm of the external ocular muscles, leading to a converge® 
squint, may accompany a spasm of accommodation Ptosis and blepharospasm som 
times occur Many of the Ucs and spasms that used to be thought hystencal are no 
recognised to be often physiogeiuc, e g residual symptoms of encephalitis letharP 
and chorea, spasmodic torUcoUis, for instance, is far less often psychogenic 
used to be supposed When a spasm or paresis has long been maintained, 
disturbance may follow blueness and oedema, shiny skin, fibrosis of 
structures and similar effects of ngidity and disuse Tremor may occur and is 
gross, as in many of the war cases It u variable m degree and rhythm, snd ol 
disappears when the pauent’s attention is turned from it , this, however, is not a ssj 
entenon 

Hysterical ^tr commonly occur m pahents with obviously hystencal personan j 
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They may be little more than a fainting-attack or an outburst of temper, significantly 
like the tantrums of an ill-behaved child.^ Often, however, they are more differenti- 
ated than this, and diagnosis from an epileptic fit may^ be difficult. Sometimes the 
fit g^o^vs out of a tremor induced by fright or anxiety, or it may express some emotional 
state, such as great pain, anger or erotic excitement. Occasionally the patient sho\v3 
plainly by her expression and movements feat fee fit is erotic ; it may be a typical 
orgasm. The “classical” four-phase fits which Charcot described' were artefacts 
of the clinic ; they do not happen now. 

Sometimes the patient’s fit becomes very like an epileptic one after he has spent 
some time at a neurological dinic, or he may be an epileptic who also has hysterical 
fits. Some hysterics, by overbreathing, Induce an epileptiform convulsion, which 
can be abruptly terminated if an injection of caldum chloride or gluconate be given. 
They may pass from one such fit into another, so that the condition suggests a status 
epilepticus. The unconsdousness that often appears to accompany a hysterical fit 
is seldom as complete as it looks ; neither is the subsequent amnesia. There may, 
however, be a delirium, corresponding to the emotional upheaval. Patients very 
rarely hurt themselves seriously in the fit, however violent, or have a fit when alone 
or asleep. The length of the attack and its degree often depend on the audience ; 
the more the bystanders try to restrain fee movements, the wilder do the kicking, 
struggling, biting, shouting, panting, spitting, etc., become and the longer they go on. 
There is neither the pallor nor the cyanosis, the regular sequence nor the subsequent 
headache and sleepiness of epilepsy ; urine is not passed nor the bowels opened ; reflexes, 
including the comeal response, are unaffected, and the end of the fit may be abrupt. 

The quasi’piyehotic symptoms are stupor, twilight-state, pseudo-dementia, and 
fugue. In fee stupor, seen typically in harassed weary soldiers under bombardment, 
the patient lies motionless, taung food like a 12-months’ baby, non-resistive, some- 
timea incontinent of urine or fsces, and without any predominant emotional tone. 
It is of brief duration if the exciting circumstances cease to prevail. In less acute 
forma there may be a sullen resistive ;^nesia, or a condition lasting even for years, 
with an occasional break ; this is a rare form. Only with great caution and reserve 
should such stuporose or semi-stuporose conditions be regarded as h^terical i physical 
factors often play a large part in causing them, or they may be scnizophrenic. The 
confusional or delirious states may accompany a fit or represent an important emotional 
experience, e.g. some sexual episode. They are often histrionic, and represent wshes 
of a religious or grandiose sort; or the patient may behave as though he were an 
animal or a child. Sometimes feey occur during the night, and in a somnambulist 
state the patient repeats some past happening, or may do complicated work. This is 
closely akin to the hysterical fugue, m which there is not so much a clouding as a 
“narrowing of consciousness, a “dissociation”. In the fugue the patient says he 
has forgotten some or all of his life before a certain date, and later he may profess to 
remember nothing of what has happened during the fugue. There is, in short, a 
double set of memories, wliich may alternate, and since the patient’s own identity 
is commonly included in the repressed and temporarily forgotten material, he may 
be said to have two personalities, and sometimes three or four. Actually there are 
no cases in which it is strictly correct to speak thus of multiple personalities ; it is 
only a matter of different aspects or fragments of fee one personality. In the fugue 
the patient may live out some fantasy or — as more commonly happens — simply says 
that he does not know who he is or where he lives. Nearly always a hysterical fugue 
wth gross amnesia turns out to have been a means of evading some predicament, and 
it is well to keep in mind in such cases that fee patient may have broken fee law or 
otherwise exposed himself to disgrace and punishment The amnesia is seldom as 
complete as fee patient states. Fugues may occur as a hysterical mechanism in an 
organic psychosis ; for example, in a man with arrested general paralysis who had 
been prominently and in detail reported as a case of multiple personality which 
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the arcumsunces, its motive is esape f™”J„,^3“““'d|‘“vere mental illness, 
however, that it is mainly those with a predisposiuon towar^ severe m ^ 
especially schizophrenia and the high grade ^ „ The patients 

kind of hysterical behaviour It Mmetimes comes on nto ^ ^Jally fat 

behaviour corresponds necessarily to their notion of “tsaniy, i|„ tow 

enough removed from anything the psychiatrist knows “ ^ ?atienU 

ever, It is very neat the buffoon like conduct of some anhizophrenics jemarH 
Jy diat they^do not know their own age, affect not “ Sw7r 

give absurd answers which nevertheto indicate " ^tod about some 

fe g by invcrung the correct order of the figures in a sum) \Vhcn askea ao ^ 
ample matter, they look as though they were ”“^"8 '??^ 3 «enstic thing 

(herem behavmg differently from the schizophrenic) The most chara«erK 
. Ji , alleged deficiencies and his general 


do the simplest antlimetic, ana yei ne iiia, oe j 

himself to the situation in a way which would be mconceivable it ne na 
SO advanced a dementia r j „„ .vf They 

Some hysterics go to great lengths m their representation of ^repeated 

will aUow themselves toTjc put ^ong crossly insane 

operations, 8U<A as ampuUtion Self inflicted mmnes, e g keeping masocbisu® 

open, are not uncommon (cf dermatitis artefacta) In some such pot 

tendenaes can be recognised, but by no means m all Suici^ spite, 

infrequent. They often have as their purple revenge, the satisfaction oi som p^^ 
and the pauent may leave behind a lying, fantasy coloured letter, e-med 

Frequently the suiadal attempt is in the nature of a theatneal oejnonstrauon ^ 
out in such arcumstanccs as make it unlikely to be fatal , and if the pauc 
herself, it is more through bad management than munuon . be 

Diagnosis — It wiU be plain from what has been said that -ziDp- 

both negatove and posiUve— negauve, by excluding any organic cause for 
toms , positive, by finding motives and relating the symptoms to them jj^^ase 
method IS silonc suffiaent, because of the occasional concurrence of 
with psychogenic symptoms As to the former, i e the negative method, it is ^ 
sary to enter here into all the diffcrentuting points Many of them have 
tioncd in the foregoing description of symptoms, and all turn on the dispanty ° 
wlut expcncnce tells us would occur if mese symptoms were of organic 
what the patient knows about such matters Consequently a doctor who ”4M,”^fnctbod 
evrrvnfrtm* i« rvtrnnrdinanlv difficult to diagnose, in this negative scnsc Ine me 


sympioms is CiUUUluuiAiwy w Utd^>u»c, iit ium jjjj 

of arriving at a diagnosis by suddenly taking the patient unawares, and 
symptoms persist, is to be deprecated, it anUgomscs him Likewise .yent, 
IS the procedure of seeing whether one can suggest new symptoms J"? stench 
eg anamesthesu, it can be both misleading and harmful Ncdher is the ny ^ 
nature of a symptom to be judged solely by whether it can be removed by 
for some organic symptoms arc temporarily got nd of thereby, and many 
sympioms are not. An mumate knowledge of the range of symptonw 

a much more useful to the physician than an equipment with jjy a 

and lists of differences between “functional ’ and 'organic ’ It 
problem of neurology but of the whole of medicine, since the hypochondria^ ^ 
cnacs of many hysterics lead them to complain of \-tsccraI symptoms , ^ ' g, 

doubtful cases, the symptoms arc those which might well occur m the earlier 
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of some physical disease. It is, however, in neurology that the most difficult cases 
of all arise, e.g. in disseminated sclerosis, carbon monoxide poisoning, cerebral vascular 
disease or encephalitis letliargica ; here there is more likelmood of the organic disease 
being overlooked than of its being wrongly diagnosed. The patient’s previous person- 
ality, any provocative situation or emotional disturbance, the previous occurrence of 
organic signs, e.g. transient diplopia, and the age of the patient must be considered. 
Hysterical symptoms appearing for the first time in middle or later life in someone 
whose personality has been stable, are probably not solely psychogenic. If the 
symptoms diminish when little or no attention is paid to them, they are more likely 
to be hysterical. 

Course and Prognosis. — ^This depends mainly on the patient’s personality and 
sodal setting, and on the treatment employed. A long history of hysterical traits 
prior to the illness, a continuance of circumstances mvourable to the symptoms 
and inadequate or excessive treatment arc all unfavourable. This is, however, an 
illness that sometimes confounds prediction, patients recovering when many adverse 
factors have been operative and the symptoms have been present for years. In children 
the prognosis is fairly good if treatment can be undertaken promptly ; it is best if 
the hysteria is monosymptomatic and has come on after a fright. In all cases in which 
the situation which provoked the illness persists, the outlook is bad; for example, 
in compensation cases for which no medical treatment is of any avail — for obvious 
reasons — until the litigation is settled once and for alL Similarly, during war, psycho- 
therapeutic successes are often dazzling while the hysterica! soldier is under treat- 
ment in hospital, but the symptoms come again when he must return to duty. There 
are many varieties of outcome, chronic invalidism being the commonest. A few 
patients later become schizophrenic, and a few become involutional melancholics. 
The prognosis in respect of the patient’s hysterical personality is more important 
than that of his hysterical illness ; it is, however, no more to be assessed by rules than 
the general future of any human being’s life and personality. Patients do not neces- 
sarily tend to become antl-sodol ; delinquency is certainly a likelihood in some hyster- 
ical people, but bravery and self-devotion may be conspicuous in others. 

Treatment. — ^Too much treatment is worse than too little. Injudicious physical 
or psychological treatment of hysterics often makes their symptoms worse and their 
illness intractable. Recondite methods should be eschewed by all but experts. Com- 
mon sense is as important as psychological understanding; and social usefulness 
more to be aimed at than removal of symptoms or attainment of self-knowledge. 
In short, it is not the hysterical illness or the mechanism of repression and conversion 
that calls for remedy, but the patient’s Inadequate ^vay of dealing %vith difficult situa- 
tions. Consequently, the whole treatment must aim at the patient’s return to ordinary 
"conditions of life as soon as possible, and at a re-education of his ways of meeting 
difficulties. To this end it is profitable to go over with the patient ffic situations, 
emotional disturbances and motives that led up to the illness, and to do this without 
implying moral judgement or socid indifference — certainly without teaching the patient 
one’s psychological theories. It is a matter of general psychotherapy (see p. 1619) ; 
and it may entail a far-reaching analysb of the patient’s past life, her emotional 
development and her instinctual tendenaes. It is questionable, however, whether 
anyone without special psychiatric experience is wise to enter lightly upon this way 
of benefiting the patient. For, on the one hand, he may be misled into a wilderness 
of fantasy masquerading as once-rcpresscd, now-recalled psychic trauma; and, on 
the other, he may be at a loss how to deal tvith the atta^ment and dependence upon 
him which the patient will come to show, and which may in fact be the chief influence 
in bringing about her precarious recovery. A great deal may be acliicvcd — perhaps 
as much as by more thoroughgoing methods — if the phj'sician, himself mature and 
with impartial insight into the psychological motivation of the symptoms, leaves 
aside in bis dealings with the patient any very detailed enquiry into the more remote 
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causes of the illness and the purposes it served and, 

better social adaptation, by advising her to avoid ‘Jj® „ay of 

as he secs, favour the production of symptoms, getting her into “ diS- 
hving, and stepping m with explanation, support and may 

culues arise Ha success in getting nd of individual pfuent. 

be an important factor in csublishmg the deJof the 

Such a line of treatment is not heroic or dramauc, and it demands a grea " , 


phvsiaan, but it a\oida some of the commonMt blunders and i^y 
suiessful For this, or indeed any treatment, admission to hospital is not ksot 
but It will help when there arc adverse factors m the patient’s S‘tuation^“' “ ^ 
will be essential if there be such symptoms as self-injury, suicidal 
dementia or gross paralysis The danger of the patient s picking up n ) P 

m hospital should also be weighed. IsolaUon is usually inadvisable. 

Many of the svmptoms of hysteria wiU not wait upon 'o oo 

demand energetic mtervention. Anorexia, for instance, cannot be alJowea w & 
to an avoidable inanition, nor a paraijsis to the stage of rantractu^ , a m 
or one who is deaf or blind or ignorant of his own identity, and 

obstacles to almost any kind of treatment that the symptoms be ^ _jte 
disposed of early. For this purpose suggestive measures are v aluable ana ®PP 
ph)Sical treatment may be called for, eg supervision during feeding, or 
feeding m anorexia nervosa, phjsiotherapy for paralysis, voice-cxcrctses ^ 
measures need not take the form of h>pnosis; suggestion in the normal w^ g ^ 
has many advantages over hypnosis, though those expert in the latter are 
very successful in their treatment. Suggesuon, like almost every form 01 ^ ^ 

of hjstcna, has pitfalls, and its triumphs, like those of every *bethoa, som ^ 
prove vain, but in the liands of a pn)siaan who is at once confident ano ca 
this method may result m a satisfactory recovery If, m using of 

ph>8icid devices as faradisation can be avoided, it is better to do so As a 
demonstraune that the illness is not due to local disease, however, such rw 
sometimes take tlicic place m a detailed pbn of treaimcnL Motor anu » 
^mptoms can usually be got nd of if the phjsician is patient, dctcrt^cd j 
fident m the use of persuasion and suggestion Intravenous injection of * bari^* 
such as sodium am)tal, may faalitate such treatmeot, and may help the 
disclose motives and happenings he had been reluctant or unable to talk a 
disclosures of this kind, however, roust be received and utihscd with cauuon, 
lasting benefit is not to be expected from such catharsis alone. rjusis 

The choice of occupation, the settlement of any social cause of illness (r t ^ 
for compensation) and ilic obtaimng of a healthy aititude—nciihcr complaisant, m 
enduring nor harsh — on the part of the patient’s relatives and fnends, wc ^ 
portanl factors m treatment. The hv^tencal reactions to mjury call for 
mention because of tlicir frequency, ihough often of transparent 
arc not by any means to be regarded as outnght malingering , for the patient s i 
of illness may be sincere, lus sjroptoms distressing, h» anxiety tjpical and 
lability and insomnia symptoms that he would gladly get nd off I3ut they are 
the less psychogenic. It is often assumed that so far as an illness is 
must be ucaicd only by psyclioihcrapy. Hus is false theory. There ‘9'^ *^cal 
disorders m w hidi psy chotherapy alone produces such small benefit as in the b)"*^ — 
condtuons due to Uic coropensauon or pension situation that may follow an g 
putting an end to the situatioa early anu the resumption of ordinary acuvatv 
as any physical injury has been repaired arc the most potent measures in tw ^ 
suges. Lven if the symptoms have been present a long ume, the ending of 
about claiTis and the return to ordered routine and regular occupation . ja 

lio frequent medical interviews. Psychotherapy u then an adjunct, 0‘' 
feature, of the treatment. 
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Marriage should never be recommended as treatment for hysteria; the super- 
stition about this has resulted in lamentable troubles, especially for the person the 
hysteric marries. This is not to say that every hysteric is to be dissuaded from 
marrying; there are more things than treatment to be considered then. Married 
hysterics, however, should not be recommended to have — or to adopt — a child. 
Contrary to popular notions, pregnancy and puerperium more often aggravate than 
benefit hysteria. Moreover, hysterical women are not usually satisfactory parents, 
and commonly induce psychopathy in their children. 


ANXIETY STATE 

As already stated, the emodonal syndrome so called is part of the group of affec- 
tive disorders, in which depression and manic excitement are also incluckd. It is 
there described. It would be indefensible to put into a special category all the forms 
of mental illness in which aiudety is conspicuous, for it can be severe in the most 
diverse conditions, ranging from delirium tremens to schizophrenia. The outwardly 
mil d form, tending to chronicity and often largely psychogenic, responds well in the 
less advanced stages to psychotherapy ; it is therefore important that its recognition 
should not be delayed because of a doubt as to physical disease. Yet often the correct 
diagnosis is overlooked while the patient is being investigated or treated for some 
local disorder. This arises partly because of the quasi-physical signs of fear wWch 
he may show-^izzlness, tremor, nausea and vomiting, indigestion, diarrhcca, palpita- 
rion, a sense of oppression in the chest, rapid pulse, flushing, sweating, frequent 
passage of urine, etc. It is sdll more due to the patient’s anxiety turning on his 
health, especially his physical health, and leading him to ask for more and more medical 
opinions, radiograms, laboratory investigatioos, etc., the favourable results of which, 
however, do not allay his worry. Over-cautious advice as to regime, based on a 
possibility that there may be some early physical disease, can be harmful to the 
patient’s mentd health In that it restricts hu normal life, and may constantly recall 
and reinforce his anxiety. The converse error of mistaking some early symptoms of 
physical illness for hypochondriacal anxiety is equally to be avoided, rhysical in- 
vestigation of doubtful cases is, in short, indispensable, and should be prompt as 
well as thorough. When it fails to confirm the presence of a physical disorder the 
patient should not be treated as though be will still be in danger of the physical illness 
unless he takes special precautions in diet, exercise, etc. This is well illustrated by 
such a condition as effort-syndrome, where care taken to avoid any damage to the 
heart intensifies the illness. The patient should be fully investigated on the psycho- 
logical side and treated accordingly ; this does not mean that he should be treated 
only by psychotherapy. The discovery of a possible psychological cause for the 
symptoms does not prove that there b not also a ph)-sical cause for them, but it makes 
it less likely. The converse is also true. For stiology, diagnosb, prognosb and treat- 
ment see section on Affective Dborder (pp. 1645 to 1651). 

OBSESSIONAL DISORDER 

Definition. — In thb condition the characterbtic feature b that, along with some 
mental happening, there is an experience of subjective compubion and of resistance 
to it. Commonly the mental happening (which may be a fear, an impulse or a pre- 
occupation) b recognised, on quiet reflexion, as senseless ; nevertheless it persists. 

Etiology. — Intrinsic. — ^The hereditary factor b strong. A third of the parents 
of obsessional patients, and a fifth of their brothers and sbters, have themselves shown 
pronounced obsessional traits; the proportion b in each case higher if all foams of 
mental abnormality be included, since both schizophrenb and affective illnesses occur 



1678 


PSYCHOLOGICAL MEDICINB 


with more than average frequency in fanuUca of obsessionals. The abnort^ 
ality of the parents is probably also potent as an environmental cause. Very 
obsessional patients have for years before they became ill shown a rather character- 
istic mental constitution : they are excessivdy cleanly, orderly and conscienuo , 
sticklers for precision; they liave inconclusive ways of thinking and acting; tny 
are given to needless repetition. Those who have shown such since chua 
are often morose, obstmate, irritable people; others are vacillating, uncertain 
themselves and submissive. “ Obsessional ” traits occur, however, in many p^P 
who never become mentally ill, and in many who become mentally ill j „ 

with an obsessional disorder. Consequently these traits cannot be ngidly bel 
be the forerurmers or non-morbid counterparts of obsessional illness. ^ 

Extrinsic. — ^T he influence of strict, morose, cruel, ovcrcon^ientious 
sional parents has just been mentioned. It is difficult to weigh its J 

certrinly in some cases it plays no part. There is nothing specific in the . 

which supply the content of an obsession : they might cqu^y well have prece 
hysterical symptoms, for example, in a person so predisposed. Nevertheless, 
fright or pain which once accompanied a particular experience, or a long sen 
experiences, must not be overlooked in working out multiple causes ot s 
obsession psychologically related to this experience. 

Encephalitis lethargica and a few other cerebral diseases may produro t)T‘ 
obsessional symptoms in persons previously free from demonstrable tendena 
this direction. «. u ' are 

Patholo^. — Apart from the difficult instances in which lesions of the 
accompanied by obsessions, this b at present wholly a matter of 
Some elements of an obsession are universal human attnbutes : all httle ^ 
tend to ntualbe and repeat ; all human beings are at times uncertain of me ngntn ^ 
or sense of what they nave done; they tty to avert trouble by symbolical 
other magical devices, whose effectiveness they may question (e.g. supeRtitio y 
many nomul people, moreover, have mild obsessions that do not bother 
scruples). The manifest struggle going on in the obsessional patient may be j 
in terms of hypothetical instinctuS tendencies. Such attempted explanation j 
be verified ; and it is more useful to pay heed to the repression, displacement ^ 
substitution which lead to symbolic representation of emotionally significant j 
CMcriencM, and to the protective mechanisms by which the patient tries to 
on the painful and overwhelming obsession, with the result that he develops 
cated ntuab and similar devices which may be mistaken for the essential 
The tradition from obsessional to scltizophrenic b easy to understand P^y^^vg 
pathologically, since in both some contents of consciousness are separated from t 
main stream. 

Symptoms. — Obsessions are conveniently classified as: (1) ideas or images » 
(2) impulses; (3) phobias and (4) rumination. These overlap constantly. ^ 

Among obsessional uJetu and imager are tunes, phrases, mental pictures 
agreeable sort (e.g. of a mutilaud corpse), and obscene associaUons (e.g. every 
reminds the patient of a vulva). Obsessional impulses are often of a suicidal or aggf 
ive character : the patient may feel an urge to kick people in the street, to P'^“^ 
friend over a cliff, or to throw himself under a passmg tram. In many other 
however, they are less alarnung ; e.g. tmpubes to swear loudly in church, or to 
at a funeral ; or more of an intellectual sort, such as an impube to count and 
bte numbers senselessly or to avoid typing any word with a given number of 
or beginning with a particular consonant. Phobiat are closely bound up with the otc^ 
varieues of obsession : thus, the patient who has an imnuke to olunee a knife i» . 

UIa Kta TIA..!* liaa /in ././•* 


hb friend’s or hb own neck has an und^tandable phobia of Imives ; the ^ 
who b troubled by obscene thoughts whenever he looks at a naked statue devci ^ 
a phobb of museums. Not all phoKas can be so accounted for; they may 
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some forgotten alann, and take a queer form, such as a phobia of lavatories or of 
one-legged men. It is loose usage to give the name “ phobia ” to every case in 
which an individual develops fear that is excessive or inexplicable; the essential 
features of an obsession, already mentioned, should also be present. The term 
** claustrophobia ”, for example, is often loosely applied to a fear or dislike of being 
in an enclosed place, which b not obsessional. Fears of dirt or infection are very 
common phobias : they are symbols of moral, usually sexual, taint, and they lead to 
much washing, etc. ; thus, a patient who has blamed himself for masturbation may 
be constantly washing his hands, or following a complicated ritual of touching nothing 
with his bare hands for fear of contamination. Often the rituals and defensive pre- 
cautions seem grotesque when compared with their ostensible purpose, as in the case 
of a patient who is perpetually putting himself to the greatest trouble in order to 
ensure that he never steps on a worm inadvertently. Ludicrous as his behaviour 
may seem, it is often tragic in the distress, and indeed ruin, it may cause him. Another 
phobia is that which has fear as its object, i.e. the patient is afraid of any situation in 
which be may feel fear; some such patients do not leave their homes for years, 
because they fear they may have “ agoraphobia ” once they get outside. Obsessional 
rumination usually takes the form of endless questioning or search. The patient has 
to ask himself “ Why ” with pointless insistence about afl manner of problems beyond 
his or anybody’s grasp ; or he has to keep casting round in his mind after some for- 
gotten name or word which he could easily do without. Religious scruples some- 
times fall into this category, as when a penitent is continually running to his confessor 
with some venial trifle he has come upon in hb intermbable self-questioning and doubt 
Obsessional patients are in most cases depressed; their illness b a depressing 
one. Besides this secondary depression, however, there is frequently an association 
of a more intimate kind, in whiw depression— or mania — is the essential or the main 
part of the Illness, and the concurrent obsessions seem to be symptoms of this affective 
disorder. In such cases the obsessional illness b very often cychcal in its course. 
Anxiety b a common accompaniment of obsessions ; in phobias it is most conspicuous. 
The ansety b inseparable from the patient’s struggle ag^st the subjective compulsion 
wldch b so alarming to his feeling of integri^ in self and mind, such a shock to hb 
belief that be is a free agent. Schirophrenic s^ptoms may be in the offing, or actually 
present, when the obsesrional ideas are of toe magical kind, e.g. the patient feeling 
that the effect of hb obscene thoughts upon others may be averted by some gesture, 
or when hb rituab are carried to bizarre lengths, e.g. having to save the last drops of 
hb urine because of some recurring doubt. Depersonali^tion may occur in the 
course of an obsessional illness. 

Diagnosb. — If the essential features, i.e, feeling of subjective compubion and 
imm ediate resistance to this, be kept in view, it b seldom difficult to dlstinguisb 
between obsessions, on the one hand, and delusions, hallucinations, ideas of reference 
or self-reproach, feelings of being -influenced and schizophrenic stereotypies, etc., 
on the other. The only difference between obsessions and many schi^pkrenlc 
phenomena towards whi^ the patient retains insight and which he regards as alien 
to him, lies in the nature of the compubion he experiences : in obsessions it b sub- 
jective — he feek that it comes from wthin hb own mind, whereas in the schizophrenic 
phenomena he feeb that it comes from without, it is imposed upon him. It b a 
difference, however, that may be obliterated, x.e. what was once obsessional may 
become schizophrenic, but this b an uncommon outcome when the obsessional dis- 
order b definite and well-established. In differential diagnosb it must be remembered 
that obsessions may occur in the course of almost any mental illness in a person of 
obsessional tendencies, and that the psychological mechanism for the production of 
obsessions, like that for hysterical symptoms, b present in almost everybody in 
varying degree. Consequently, an illness b iu>t to be regarded as obsessto^ umess 
obsessions are the chief symptoms. 
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j if obsessional symp 


Course and Prognosis —The outlook for recovery is worse i. - - 

toms have been pr^ntsin^^^^ 


ume, and if he is weakly resigned to his illness The obsessional 

sional illness comes on suddenly in a person who has not ^o^on, 

traits or who has had previous benign atucks A cyclical OJurse “ 

The situation is ominous when the ritual gM more and mote system 
remote from what previously occasioned it The development along s 
lines, already mentioned, is more to be feared in such cases and in tno 
obsessional thoughts, the great rnajonty of gross °^s«sional3, how^ , 


onal tnougnts, me great rnajonty oi giusi, 1. recoref 

become schizophrenic or anything else than obsessional About halt me w 
from an attack, which may, however, last for a year or even more Auny p 
subject to bnef attacks, lasting only a few days, and largely due to 


SUDject to onei aiiaena, lasiuiig uuiy d icw — - « . - ^yjje 

illness reducing their mental health Intercurrent happemngs intluence me 
of the illness, e g some men were free from symptoms dunng their 
service, with its routine and lack of rcsponsibihty or need for decision i adverse 
of the obsessions is of little use prognostically Old age is not m it^u therefore 
factor, but attacks m childhood suggest a strong constitutional bias ana ar ^ 
unfavourable on the whole Few obsessionals give way to anti social Y”Pj-nr^ed 
to suicide, homiade, delinquency It is true that obsessionals who are also P 
may kill themselves, and that obsessionals who are imtablc and angry ^ qj 


are imiaoic *»»*6*j — 

others , but obsessionals rarely yield directly to an impulse they have 
need to have " irresistible impulse ” urged in extenuation of a crime Sexual 
and perversions are rarely obsessional ,„«Hon 

Treatment — Pauents should be encouraged to continue at tbeir outon? 

: to test themselves or try to overcome their obsession, by repcateoiy p 


llUb leak vi wy wi/«v>a«aw<a, f » ^ arg HOI 

themselves in a situation in which it ml! occur So long as their »» Jjjob, 

likely to get them into trouble, they should be dissuaded from ‘ ng^nS . ..-ja 


iDie, mey snouia oc oissuauca iroiu ^ l. .joja 

external rcstnctions arc more helpful than reliance on " will power " The pn) 
should aim at getting a patient well by putting an end to bis anxiety ana st 


snouiu auii at uckuug » u^uciu uy puvuiig an ciiu w — - obseS* 

if that u not wholly atlamable, the patient must be educated to deal with nis 
sional tendencies by acknowledging their existence, their psychological °”,pT’jijost 
often, their harmlcssncss m those very respects in which he thought 
harmful, eg obscenity Frank recognition of obsessional tendencies, which 
has in some degree, is an important step m learning to control them lo some p 
the obsessional attack is so cyclical and almost self^ limited that a bnef rest and g 


care arc all that arc needed In others, whose affection is chronic, recovery 
the question, but advice about the management of their lives, varying accor » yj 
their individual circumstances, helps them greatly In some such pauents i 


. ^ h/essicrt*- 

Icucotomy lessens or removes tlie distress that formerly accompanied their ® 


Obsessional patients, so prone to rumination and endless questioning, often - 
to be psycho-analjsed There is no evidence that psycho-analysts, 


longed, benefits them more than methods that are not so exigent of uroe and 


Obsessional children who may be beset with fears of 


1 exigent or umc - 
coniarmnauon and r ,® ^ 


anu * 

scruples, usually respond well to changes m their human environment, 


the phj-siaan has enquired into the family and school situauon , temporary wP 
from an obscssiorul parent or treatment of the latter often proves remarkably , 


ficiai for the child l!)iscussion of his problems with the child is an important 
of such treatment, ju&t as it would be with an obsessional adulL 


so 


PSYCHOPATHIC PERSONALITY 

There arc tnanv \»ho do not regard themselves as ill, nor do others think 
>ct ihcir beluviouf is abrormal enough to upset or puzzle other peop*^* 
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sometimes themselves. In this it is like mental illness, and rails similarly for psychi- 
atric understanding and treatment. But since they are not ill, their behaviour must 
be attributed to abnormal personality, much as an aberration like alkaptonuria must 
be attributed to abnormal physical constitution. All abnormality of personality tliat 
does not amount to manifest illness may properly be called " psychopathic person- 
ality The term does not connote an evaluation of character, according to how 
useful such a person is to society, nor is it a prediction about the likelihood of subse- 
quent illness of a particular type; it is a descriptive term. But people of abnormal 
personii^ty will often come into conflict with organised society and with individuals 
more normally constituted ; they will be on the whole more vulnerable to stresses ; 
their peculiarities, intensified into symptoms of illness or proofs of delinquency, wU 
earn ^em pity, contempt, dislike, punishment or compulsory treatment. It is there- 
fore common for “ psychopathic personality ” to be used as a pejorative term, limited 
to those who will afflict society in some way — the anti-social psychopatii ”, the 

“ psychopathic tenth ”, are significant phrases, akin to “ psychopathic inferiority ” 
and the still earlier “ moral insanity ’* ; or the term is used to denote those who stand 
in danger of insanity — the " schizoid psychopath”, for instance. It is, however, 
wrong to apply to the concept “ psychopathic personality ” so shifting and subjective 
a criterion as social disapproval, nor can mental illness be assumed to be a certain 
outcome in even pronounced aberrations of personality. Among mystics and poets, 
men of action, scholars and scientists are some who have properly been classified as 
of ” psychopathic personality ”, their abnormality consisting nevertheless in un- 
usually high, rare and valuable if peculiar qualities, rather than in a blemish or handi- 
cap. St, Teresa, Joan of Arc, T. E. Lawrence, Cavendish, Cellini, Tolstoy, Mozart, 
Mvchelangelo — any hurried list of famous people that have been cited as examples 
of psychopathic personality, testifies to this. Apart therefore from any judgement 
about the good or harm they do to society, people are said to have a psychopathic 
personality if they fall outside the wide range agreed upon as normal — not quite the 
same thing as healthy — yet are not ill. Sode^ being ordered as it is, the majority 
of such abnormal people will at some time come into conflict with it or fail to meet 
its demands' and their conduct will often rightly be called anti-social. The anti- 
social group of persons with psychopathic personality is large; its size will vary 
according to the culture in which they live and the dlowances or opportunities it 
makes for them. This is obviously true if their adjustment as adults to the demands 
of the community is the measure of their ” anti-social ” trends ; it is true also of 
their development and the way in which sodal influences may be such as to foster 
their smooth participation In a very diverse pattern of human relationships, or may 
mar them, giving neither free play nor direction to their peculiarities. Success in 
preventing many of these abnormal people from becoming a nuisance or a danger is, 
therefore, a test of the educational methods, the pliancy and the psychiatric hygiene 
of a community. This is not to ignore the hereditary and narrowly individual factors 
which determine psychic constitution, but to stress the social causes of later social 
failure, should it occur; such failure, however, need not be regarded as inevitable 
in people of psychopathic personality. 

Classification of psychopathic personality can be (1) arbitrary, (2) psychological 
or (3) psychiatric. The first picks out what seem serviceable characteristics that 
occur often and conspicuously; thus, one well-sponsored list is made up of the 
excitable, the unstable, the impulsive, the eccentric and perverse, the quarrelsome, 
the anti-sodal, and tlie liars and stvindlers, and makes further reference to ssthetes, 
scatterbrains, enthusiasts and fanatics. The second, which is the ideal method, 
is based on the varieties of normal peisonali^. Unfortunately, the types, trait- 
clusters and other classificatory groups so far proposed do too little justice to tlic 
complexity and range of human personality to be satisfactory or lasting. The third, 
or psychiatric, classification, is likewise provisional but it has the advantage of grouping 
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these non morbid abnormaliUes in the same categories as the swer^ 
ones (with which there is reason to believe them genetically connected) ^ ^ 
begs some fundamental questions, but it is for the present useful to recognise scnizoi , 
affective, paranoid, obsessional, hystenc and perhaps epileptic varieties of psycno- 
pathic personality This list is open to the objections that must be made 
attempt at stating types of personality, and it is wrong to suppose that any ^ 
varieties mentioned must always precede, or indicate proneness to, the illness iro 
which Its epithet is derived Nevertheless, they give the psychiatrist a fanmiar iram 
of reference and they leave room for mamfold combmations of traits and 
within each class, so that the individual drug-addict, the sexual pervert, the 
diondnac and the fanatic can be included. If this psychiatric deification n 
be judged by as neorous a standard as the psychologic, it could not stand , it « 
no doubt eventually give way before a surer psychology of pcrsonahty and a s 
psychopathology, as mdeed it would have to now if the psycho analytical concep 
of the structure of normal and morbid personality were accepted as final rof 
time being, it is convenient to use these denvatrve terms, such as schizoid, ^ 
give them no more weight than the bare labcllmg of pcrsonahty deserves t U 
standing a psychopathic person’s motives and conduct, of course, 
consideration of his development, arcumstances and traits and goes beyond tnc 
classification for dmical purposes . ^ 

Besides the hereditary and social causes of psychopathic personality, 
of cerebral structure may contnbute to the condmon But in childhood and ev 
m maturity damage to the brain, by mfecuon, poisomng, malnuintion or 
lead to changes in personality, such as occur after encephabtis, carbon 
intoxication, pellagra, operations and acadental violence to the bram They do o 
conform to a single pattern, and may be complicated by intellectual 
They depend to some extent on the part of the brain affected , in perhaps the mo 
striking group— encephalopaths whose emotional control is much reduced so u» 
they easily become violent when they cannot get theu' own way — the 
and other structures in the rhmencephalon are suspect. Electro encephalogmp*^ 
data have recently been added to the cunical, psychological and experimental 
for this Some writers believe that most of those with psychopathic person^ty 
charactensed by violent outbursts have an innate or acquired cerebral abnormality, 
and even, though on inconclusive grounds, that there is a kinship between the 
sivc psychopath and the epilepuc It would, however, be a mistake to attnouw 
psychopathic personality, even when marked by exciubility and impulsive acts o 
violence, mainly to anomalies of cerebral constitution, emouonal depnvauon o 
msecunty dunng childhood, parental mismanagement, and m adult life severe frustra 
tion and adversity constitute psychological causes which are often in evidence. 

Any desenpuon of forms of psychopathic personality must be lengthy, ^ 
also any consideration of their psychopathology and treatment. Crime, juvenu 
misbehaviour, habitual or sporadic drug-talung, peculianUes of sexual desire 
practice, incapaaty for certam occupations and public duties (e e school 
miliury service), Uic temperamental concomitants of infenor mtcOigencc and, at tn 
other extreme, some of the charactenstics of genius , these are intimately Imlicd 
the problem of psycbopthic personality, and their exposition would demand a fuu' 
treatment than space allows 


MENTAL DEFICIENCY 

i\s already stated (p 1626), there is nothing in pnnaple to separate th^ 
other forms of mental anomaly save that they occur at an earlier stage of hfc. 
mental disorder, they shade into normality, no nun can say where satpi<i^V ^ 
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and feeble-mindedness begins. Again, as with mental disorder, the same clinical 
picture may be due to a variety of causes ranging from heredity to trauma. They 
are, moreover, delimited rather by sodal than by other criteria, and they are not 
definitely associated with any constant pathological findings, except in the numerically 
limited group of special clinical types- In that they are capable of only limited 
improvement when tvell established, and that the intellectud functions are more 
obviously damaged than any others, their similarity to cerebral impairment in adult 
life is easily seen. They are not by any means cases of purely intellectual defect; 
they represent, it is true, one extreme on Ae scale which has people of great intellectual 
ability at its other end ; but they are also examples of a general impairment of mind, 
affecting the emotional and conative functions, and ofien associated \vith a more 
general impairment of the whole organism, which may be seen in its physical struc- 
ture. Since the milder forms are indistinguishable (except on an arbitrary reckoning) 
from what may be termed normal stupidity, it is difficult to use rigorously the officSl 
definition of mental defect, as a conffition of arrested or incomplete development of 
mind existing before the age of 18 years, whether arising from inherent causes or 
induced by disease or injury ; but the description b serviceable. It should be recog- 
nised that, just as " psy^osis ” differs from “ neurosis ” only in a rough social sense, 
turning on the need for special care, and ** neurosis ” from “ normality ” only in 
respect of the linutadons the former imposes on one's daily life as a social organism, 
so does the distinction between normality and feeblemindedness, and between gross 
or certifiable deficiency and the lesser forms, turn on the soci^ adaptation of the 
person in question. To complete the points of similarity there is reco^sed a “ moral 
defectiveness ", which has its parallel in some kinds of " psvchopathic personality 
The effects of encephalitis letharmca, parenchymatous syp^s and thyroid deficiency 
upon the mental state and development at tiWerent ages, or the vatying results of 
amaurotic familial idiocy In the Infantile and the delayed juvenile form, illustrate 
how important is the stage of growth or maturity at which damage is done. 

Etiology.— The customary divblon b into primary (hereditary) and secondary 
forms, but a less dogmatic distincrion b between those who represent the lower 
extreme of normal varbtion (the “ subcultural ” group) and those in whom a gross 
structural pathology b discoverable. The former group b a large one, making up 
approximately three-quarters of all cases of mental defect. Thb b an estimate 
arrived at by independent workers, but it may have to be changed as we acquire 
better methods of determination and fuller knowledge of the subtle interplay between 
environment and heredity. The grosser the deficiency the less important the heredi- 
tary factor, except in some rare well-defined anomalies, such as amaurotic idiocy. 
Familial concentration of a given form of defect b specific for each clinical type. A 
’ comblnadon of several genetic factors b probably responsible for all but the special 
types : the mode of transnussion of amatirotic familial idiocy and of phenylketonuria 
is recessive ; that of epiloia dominant. 

The environmental causes are prenatal, congenital or InfmtUe ; they include birth 
injury to the brain, meningo-cncephaliti^ hydrocephalus, cerebral syphilis. Various 
poUons and deficicndcs may be responsible, as in the well-known instance of cretin- 
ism, as well as certain malformations of the cerebral tissue, microgyria and por- 
encephaly, and of the cranium, f.g. oxycephaly. The influence of maternal rubella 
and other exanthemata, and of Rh incompatibility upon the feetus have lately been 
studied in thb connection. Sensory defects, as in a deaf-mute, may greatly impair 
mental development. It b possible that some cases of schizophrenia beginning in 
the first few years of life arc indlstlnguisbablc from mental defect and are diagnosed 
as such. 

Pathology. — In many cases there are no significant findings ; thb b particularly 
the case xrith high grade defect. It is probably impossible from the nbtological 
appearances to imer the extent of hereffitaiy or exogenous causation. Devdop- 
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mental anomalies, such as general hypoplasia and nucrogyna “If’ 
mingled with evidences of a past lesion, as m porenrephaly .K'T^O’mberose 
signs of a disease actuaUy present, as m amaurotic idiocy, cerebral ™ 
sclerosis localised lipoid deposits m the brain are found m amauronc oq 
Schuller Christian’s disease, gargoylism and Nicm^ Pick s disease ^ 

Symptoms —The usual classification is into idiots (who are ^ det 
able to guard themselves against common phjsical dangere like ^ because of 

and imbeciles and feeble mmded persons (who need to be looked afm 
their mcapaaty to manage their affairs or to profit by instruction) “"b 
cam their living , the feeble mmded cannot get on m an ordinary i 

learn a good deal m a special school and be able to cam a hving in mental 
m each case mainly a social one , the same is true of moral detect , 
defect coupled with strong viaous or cninmal propensities Altnougn “ . ^ 

are defined m an Act of Parliament, they are vague and of administrauve ra 
medical use An attempt has been made to render them more are 

j the customary tests for mental age (usually the Stanford d / 


metnc means 


^ ^ mental age ^^ 100 ^ 


be 


apphed, and if the subject’s mtelligcnce quouent 

he IS called an idiot , if it be between 20 and SO an imbecile, if between V 

feeble rmnded It must, however, be recognised that though menm . how 

a matter of intellectual capaaty, it is not solely this, and that mtelhgenM t» » ^ 
ever valuable and trustworthy, cannot give a complete indication of tne o« _ 
mental defect Even the mtcUectual defect may be uneven, show mg muc 
m some tasks than m others, and it would be a gross error to suppose that a m ^ 
dcfecuve person with a mental age of, say, 9^ years is mentally m the same 
a normal cluld aged 9i jeare » ostein 

The phytual symptoms are chiefly due to lesions of the central neno^ ^ ^ 

birth trauma may ha\ e led to paralysis, spastiaty, athetosis , or there may be e 
of an inflammatory condiuon of the bram and its membranes, as from ®ypb^ 
whole climcal picture may be greatly coloured by the motor disturbance, e g ^ sense* 
rocking and twisting movements grimaces and abnormal posture 
may be affected, as the result of an mdependent anomaly, e g coloboma, 
cars , or from a common cause, e g interstitial keratitis, the retinal changes ^ a 
ouc idiocy It IS dubious whether the “stigmata of degeneration”, j^fcc 
“ Gothic palate or a Darwinian tubercle, occur any more frequently among 
U\c8 than m the rest of the population at all events, there is none that can b* ^ 
diagnosucally, except in the case of mongoloid idiocy There arc, however, 
correlauons between somaUc anomalies and mental defect. Thus, there —jj 
phj sical defects among these people than m the average population, and th^ 
more evident as one looks lower m the scale of mental defect, m which skeletal 
cardiovascular anomalies may fairly often be found, sometimes, but not always, 
to thyroid or pituitary disorders The mongoloid variety is desenbed below 

The mental s^inploms are lack of intelligence and of the normal excrasc ^ 
control of pnmitivc tendencies This may be extreme, as m idiots, who 
taught to feed themselves and keep dean or who can only just recognise their 
panions and make ihcir elementary needs known — they arc, indeed, much less ^ 
gent tlian an anuiul Imbealcs arc usually incapable of leammg and 
any but very simple matters They nuy, Imwcvcr, be able to do automatically 
they cannot understand or put to mdependent purpose thus, ‘ idiots 
especially dever at doing mental anthmctic. recalling dates and other such 
\VMt imbealcs maiugc to Icam they cannot uulisc in any but the roost 
arcumslances Abstract concepts are too hard for them, and thar 
poor as ibar grasp or awareness of what is relevant m any situation- fhough m 
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ways suggestible and accessible to flattery, they may be obstinate and egotistical, and 
readily fall into anti-social courses, e,g» prostitution, vagrancy, crime. Crude sexual 
offences or murder may be committed as lightly as some minor deception. The 
personality of imbeciles varies widely : some are docile and kindly, others rough or 
deceitful and vindictive. It depends much on tiieir upbringing. It his been found 
that in satisfactory conditions only about 3 per cent, or defectives show anti-social or 
troublesome behariour. But though the deviations of personality may not lead to 
delinquency, it is common to find in mentally deficient persons defects of tempera- 
ment and character, as well as of intelligence, which are reflected in social inefficiency. 
This is most important in the feeble-minded, who have intelligence enough to learn 
an occupation ; whether they can earn their living by it will depend on their character 
and the way they have been brought up. 

Many persons who are high-grade defectives, when measured by formal tests, 
are not ^en to be such because of their social adaptability, their fluent^ and capacity 
for keeping their heads above water as long as economic and other stresses are light. 
There are instances of people classed as mentally defective during childhood, because 
of their backwardness in school and their low score in tests, who later in life amass 
money by their o\vn efforts, or even hold responsible positions, A majority of high- 
grade defectives, however, live dependent and often troublesome lives ; at most they 
do simple repetitive %vork. Many of them are unstable creatures, whose psychopathic 
personality may be sufficiently anti-social for the term “ moral deficiency ” to apply 
to them. H^’sterical trends may show themselves in crude phenomena, e.g. con- 
vulsions, counterfeit insanity or fantastic lying ; and religious and artistic pretensions 
may take in gullible followers and even lead to the founding of ephemeral movements. 

Defectives are prone to disturbances of mood, sometimes ansmg out of awareness 
of their inferiority and its social consequences. Sudden outbursts of excitement 
may show similarity to manic or catatonic hyperkinetic states ; they may be accom- 
panied by a paranoid hallucinosis, mainly auditory, which clears up with startling 
rapidity m a day or two. In respect of these psychotic episodes, defectives are like 
epileptics and juvenile encephalitics, in whom a cerebral impairment has likewise 
occurred before the attainment of maturity. Some of the morbid phenomena, espec- 
ially in iffiots, are very similar to the disorders of motility seen in schizophrenics, 
because, it may be assumed, the same bodily mechanisms are implicated. 

The mongoloid type of defect is characterised by striking physical features. Prob- 
ably the outcome of intra-uterine conditions, it is most frequent in last-born children 
in a large family, or in children bom of elderly mothers ; parental syphilis may occa- 
sionally be the cause. In many cases the brain-stem and cerebellum have been dis- 
proportionately small, and other signs of maldevelopment have been reported. Cere- 
bral metabolism is abnormally low. It is likely that hereditary factors of an irregularly 
dominant nature also play a part. The condition is usually present from birth; 
physical growth is slow, and has stopped by the time the child is 15. Defective growth 
of the skull, leading especially to abnormities of the base and the orbit, are respon- 
sible for the peculiarities of cranial shape. The pituitary gland has been reported 
as showing an increase in eosinophil cells and tfeficiency of basophil cells. The 
appearance of these usually happy i^ots and imbeciles is rather suggestive of a Mongol 
or of a feetus. The skull is smaU and round, and the junction of occiput and back of 
neck flat; an epicanthic fold across each inner canthus, narrow tilted eye-slits and 
lids without lashes, red cheeks, Assured and often protruding tongue, stubby depressed 
nose with nostrils boking forw’ard, irregular late-appearing teetii, coarse hair on the 
scalp, small facial bones and occasional neuxologii^ anomalies, such as nystagmus, 
make the head of every mongoloid a disagreeable but ready index to his disorder. 
That the disorder is a general one the rest of his body testifies ; his limbs are lax 
and over-mobile at the joints ; he has broad, clumsy feet and hands (with short 
fingers, a special pattern between the base of the third and fourth fingers, and a crease 
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across the palm), protuberant belly and low stature and thc‘oaSl5 

leston The similarity m a fov respects to juvenile tnj^dem, 
concurrence of the tuo condiUons sometimes make cental 

not all of the signs here menUoned need be present m any one ^,„ttllectiial 
side, there is a bvehness and amiability not often seen with so mu* 
defect the patients like music and httle jokes of a pnmiUve wrt , 
gestures, but seldom learn to speak properly wi^ their rough . desenera 

The forms of deficiency due to thyroid tnsuffiamey and cerebro tte 

turn are referred to elsewhere (pp 1483 and 1^) Epilota w the and 

rare condition m which tuberose sclerosis of the brain, adenoma -nd there 

tumours of the kidney and heart may be associated , epilepsy is . heoato- 

are gross mental disturbances Gargoylum is a rare chondrodysuophy, wi V 
splenomegaly and mental deficiency In phenylketonuria there w incr t* ^ an 
excretion of phenylpynivic aad, phenyllacuc acid and are 

hereditary disorder due to a smgte autosomal recessive gene , tne p 


typically fair haired, blue eyed and blonde 

Diagnosis — Recognition of gross mental deficiency calls tor no sxiu VI'' “3cd 
and kind of impairment, however, and the somatic variety or cause Mve to gjjjj 
out m every case The latter problem — a minor one, except m the case ° 
myxttdcma and syphilis— is to be settled by careful physical examination 
mto the history The former is a matter of assessmg mtelligence Vt tests 

The assessment of mtelligence is nowadays a matter of giving the pau ^ 
which have been standardised on average samples of the population j ^ _-ance 
or normal at a given age is therefore wown, and the defeaive child s P* , 
can be compared with this The most popular and serviceable tests are moo 
of those put forward by Binet and Simon m 1908 As these may give a ra s ^ 
depends unduly on the child s educational opportumues and faahty 
may not indicate speaal abilities, eg ui mechamcal matters, many omer te ^ ^ 
been worked out which supplement or, in «rtam cases replace tl^ Bmet s % 
child under the age of S cannot be satisfactorily dealt with by the Bmet tests, ^ 
moreover have only hmitcd value for measunng the intelligence of adults 
difficult to agree about what m a normal child must be regarded as the Tears 
at which he becomes of adult mtelbgence, it is generally taken as 14 or lo ) 

In all tests the emouonal state of the subject is a factor that may influence *^^5 
formance The emouonal reactions to being tested must be taken, 
sponscs to more familiar situaUons, eg at home or at school, as evidence of the 
ness or instability of the child a personabty, by such criteria must he jimg . 
1 . *^.1 i— c. f — Uving m the community or being f 


sooal development of the patient, his fitness for 
under lasting surveillance and control 


iults 


Mental age and intelligence quouent are familiar devices for statmg the 
of ffic Binct test and its denvativcs In spite of their convemence, they 
to so many objccUons that they might well oe dropped now in favour of a 
scale or one m which test scores arc converted mto standard scores, the sta 
properues of which arc known The percentile method, which requires less 
with statisucs, indicates whereabouts on the curve of distnbuuon a given 
when a large representauve sample of the populauon is tested Thus, '^hat^ 
lest, the score obtained on it can with such a scale penmt the conclusion 
person tested falls withm, say, the upper 5 per cent, of the populauon m this r^^ 
or wilhm the bottom 1 per cent. Valiuble for children, such a method 
intelligence (and other qualiUeaJ is particularly needed for adults, m whom ® 
age method is in^mplicablc. Since it has become very plain that it is ^ led 

the mtelligence of adults, the inadequacy for this purpose of the Bmet s<^e 
to Its being superseded by several tests, of which the Bellevue and the *^8 
Matrices arc probably the best known and most serviceable The Bellevue 



MENTAL OBFICIBNCY 


1687 


has been standardised on a large adult population; it consists of five verbal tests 
(of comprehension, information, digit span forwards and backw’ards, recognition of 
si^ariues, aritbmetieil reasoning) and five performance tests (picture completion, 
picture arrangement, object assembly, block design, digit symbol). : 

Tests of intelligence are by no means chiefly employed for detecting and measim- 
ing defect ; they have their main field of application in mdicating a child’s educability 
and potential at tainm ent, and an adult’s capacity to undertake certain activities. 
They are used for judging fitness rather than unfitness, selecting rather than rejecting. 
It must, however, be emphasised that intelligence measures cannot be regarcfed as a 
measure of height or weight might be : they depend on the tests employed, they have 
varying reliabiUty, they cannot lie translated into the language and recommendations 
of practical life unless the interpreter has a clear knowledge of the theorefical and 
teclmical limitations implicit in their method. To take a “ self-administering ” test 
or a group test of intelligence and to draw merely from the score obtained on it by a 
child or adult the conclusion that he is mentally defective, would be as inept and gross 
an error as to diagnose active syphilis merely because an unknown laboratory on 
one occasion reported a positive IVassermann reaction in the patient’s blood. 

There are general observations about mental tests which it is particularly neces- 
sary for occasional or inexpert testers to bear in mind. The scores must be accurately 
and as far as possible objectively arrived at; therefore the personal opinion of the 
tester should not enter into them, though his skill in administration may have influ- 
enced the result* Any test which has not been standardised on an appropriate popula- 
tion cannot be safely employed, since test scores have no absolute significance ; they 
must always be compared with “ norms ”, and it is imperative that these norms 
shall have been collected on a suitable group since it would be misleading, for example, 
to judge an English child to be less intelligent than an American one because he could 
not do a test requiring familiarity with American habits and ideas. A test, to be 
satisfactory, must be both reliable (measuring the subject’s ability accurately and 
consistently) and valid (correlating wectivcly with other measures of the abUi^ that 
is being tested). The v-alidation of intelligence tests is a difficult matter : sometimes 
it is carried out by comparing test-scores with ratings of inteUigcnce by teachers and 
other judges or with subsequent educational achievement, and sometimes by the 
statistical procedure of factorial analysis in which all the items in the test axe compared 
with each other to see whether there is internal consistency. 

Intelligence tests are different from educadonai tests. They are intended to 
measure native ability, not acquired experience. It is true that educational attain- 
ment depends largely on innate qualities, but the more an intelligence test relies on 
tasks wmch demand some acquirement not equally available to all those tested, the 
more misleading may be its results. The application of thU to verbal tests is obvious ; 
a subject who has poor command of Engmh or who has aphasia cannot do himself 
justice on a test that is satisfactory for the bulk of literate people. Performance tests, 
which do not use words, are not entirely free from similar defects, and in spite of 
certain merits fgreater attractiveness for children, tendency to evoke infonnative 
temperamental reactions) have conspicuous disadvantages; they are seldom cheap 
or handy, are often inconsistent and xinreliable, and have poor validity ; on some of 
them the subject’s performance is much infiuenced by any emotioned or neurotic 
disturbance he may have. Consequently, whereas a single predominantly verbal test 
like the Blnct may suffice to indicate the child's or adult's intelligence (prorided there 
is no special verbal difficulty), it would be unsafe to rely on one, or even two or three, 
performance tests; a median or average sosre based on half a dozen performance 
tests b preferable. 

Group' tests have become increasingly popular because they save so much time. 
They are not suitable for testing j'oung chi^en (under the age of 7 or 8), are not so 
objective and standardised la application as they seem, are by no means foolproof. 
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depending as they do to some degree on the snbject's atuwde md 
Ume, about which the group tester mil kriow little or * ^,on most 

trusted when a low score has been obtained. In all instances "'>'“6 
be taien that depends partly on the results of the test, „ [he Vet 

score on a group‘d test should be remfor^d by an mdmdual tesb of 

or Bellevue It must however, be admitted that the inexpert „^icaily 

mdividual tests can yield as nch a crop of wrong conclusions as ^ the u ^ 
accepted group test The truth is that ‘ no mental test score should ever be awp 
at Its face value, nor trusted m the same way as physical measurements are . ^ 

No one ought to use tests who is not willing to farmlianse himself with in - 
lying principles which must be understood if tests are to be appUed M T 
properly, and ivith the literature which bears on the particular 

In skilled hands testing provides a far surer and more accurate tool tor th 

of abilities than do subjecUve impressions or the ordinary examinauon p p ^ 
human nature is far too complex to be measured m the simple and oireCT 
which physical quantities can be measured, and the over enthusiastic bu 
tester is only too likely to make senous mistakes ’ , , «• u heredi 

Treatment.--PROPHYLACTic —Eugenic measures are desuuble tor the rare 
tary conditions, like amaurotic idio^, and m the case of those imbe^es an jjjg 
minded in whom genetic rather than environmental causes have been resp 
for their nuldevelopment and who arc capable and desirous of Lgoied 

do not procreate Voluntary atenlisation for eugemc reasons Im been 
by a Departmental Committee, but has not yet been exphatly i, ^gfec 

Birth control therefore, is the eugenic measure to be advi^ m c^es in wniw 
tives seem likely to transmit their defect unfortunately few such deiectiv . 
relied on to observe contraceptive precautions effectively Segregation may ^ 
serve the same end Well managed parturition and treatment of parental jp 
are ihc only other practicable ways of forestalling defecL ,„,nioB of 

Educaiwnal and social — Much improvement may be attained by 
defectives It is work for experts Many high grade defectives who would 
spend their lives in an irwtitution can be prepared by suitable graduated wor 
sheltered conditions for an mdependent life in the general communiW Wher ^ 
arc special disabilities, e g of the senses, or of such capacities as reading and 
attention to these may lift the child out of the class of mental defectives 
so may education designed to promote emotional stability and self conn 
Whether a child lives at home or m a colony or institution will depend not on ^ 
the degree of his mtellectual and social defiaency, but also on the adequacy o 
home circumstances There arc many kinds of provision for the care of some ^ 
300 000 defectives in England and Wales ranging from special schools and su 
supervuion to mental hospitals , an eighth arc m certified institutions, and a tni 
more m public assistance institutions Well run colonics providing adequate 
logical and occupational as well as psychotherapeutic and other clmical ^ -g 
succeed m socialising many defectives hitherto vicious or violent, who can 
out and live usefully m the community or m hostels Some however, prove m 
able especially those who have epileptic fits 

The bodily disturbances, eg contractures and paresis, call for o 

f isedtc treatment, which sometimes benefits the mental state The treatment o 
orms due to thyroid dcQacncy or syphilu is described elsewhere 

Aubrey 



APPENDIX 


HISTOPLASMOSIS 

Definition. — An acute, subacute or chronic infection of man and certain animals 
by the fungus Histoplastna capsulatum^ giving rise to three main clinical types of 
disease : (i) the disseminated form, where the parasites invade the reticulo»endothelial 
cells in many parts of the body ; (ii) the primary pulmonary form confined to the 
lungs and adjacent IjTnph-nodes ; (lii) a localised infection of the skin or the mucous 
membranes of the mouth, tongue or pharynx. 

Etiology. — The fungus exists in two forms : (i) a mycelial phase which is 
found when it is existing as a saprophyte or if it is cultured at a temperature of 
22* C. ; (ii) a yeast-like phase which occurs when it is living as a parasite or if it is 
grown on enriched media at 37“ C. Infection from natural sources is probably due 
to the mycelial phase, but it is the yeast-like phase that is parasitic and invades 
the tissue cells ; change from one form to the other readily occurs. 

The fungus has been isolated from the soil in many areas and some hventy species 
of flnima] have been found to harbour the parasite, the bulk of natural infections 
being found in dogs, cats and rats ; it has also been found in a high proportion of 
and opossums, but only sm^ numbers of these animals have been examined. 
Birds have not been found infected with Histoplasma, and seem to be highly resistant 
to it, though the fungus can be found in profusion in their droppings and in the litter 
of poultry houses. A number of small epidemics have occurred on farms in the 
United States, and amongst builders working in lofts where birds roost, caused 
probably by inhalation of infected dust. The adoption of the deep-litter method of 
poultry farming in this country suggests the possibility of similar outbreaks arising, 
particularly in the more humid western counties. Both sexes are susceptible at dl 
ages, the highest incidence being either during the first year of life or in the later 
adult years. Amongst adults, males are infected seven times as frequently as females. 

The chief portal of entry is thought to be the respiratory tract, but the dissemin- 
ated form may originate in some part of the gastro-intestinal canal. Primary skin 
lesions also occur but they are uncommon. Special precautions seem necessary in 
laboratories, as already 41 cases of infection, with clinical illness, have been reported 
smoagst iabanrtorj' wunkers wfia had been hant^mg /K ctqJraibrtnn. The raciraacfon 
period is not known with certainty but is thought usually to be from 4 to 6 weeks, 
with a range of from 2 weeks to 3 months. H. capsulatum has a world-wide distribution 
although clinical cases occur somewhat sporadically outside North America. In 
Great Britain at least 15 cases have been diagnosed with certainty, but it is thought 
that in the majority the infection was acquired elsewhere. The principal endemic 
centre is in the United States of America, where the greatest incidence is found in 
an area extending from the Great Lakes to the Gulf of hlexico, in the valleys of 
Ohio, Alissouri, Arkansas and hlississippi rivers. 

Pathology. — ^The fungus invades and multiplies within the reticulo-endothelial 
cells and in the disseminated form it may be found throughout the body or confined 
to a single organ; the suprarenal glands often being the principal or only organ 
involved. In acute disseminated imections with a fatal termination, intra-cellular 
organisms may usually be found post mortem in stained sections of tissue from the 
lung, liver, spleen and suprarenal glands. The castro-intestinal tract is often affected, 
and the bone marrow almost invariably. The organism produces greyish-white 
nodules, usually multiple, varying in diameter from 2 to 3 mm. up to several centi- 
metres. Extensive areas of necrosis may be found surrounded by granulomatous 
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tissue Superficial or deep ulcers may be seen m the small or large intestm 
nodules have been found m the submucosa and deeper layers of the mtwtina 
Caseation of the suprarenal glands may cause almost total destruction of glan 
tissue, and a recent review of 103 fatal cases of histoplasmosis revealed that P 
cent were found post mortem to have some damage to suprarenal glands ^ 
commencing in ^e mouth, pharynx or larynx show localised necrotic ulcer 
and enlargement of the regional lymph nodes „nHnIes 

In the benign pulmonary infections multiple, small, discrete, 
may be found in any part of the lungs, and early enlargement of the tracheo bro 
and hilar lymphatic glands is usu^ The central portions of the nodules ® . 

caseous and later calcify these residual lesions are often seen in a routme 1*3 
taken months or years after the infection occurred When the lung is m>o ' 
the dissemmated form of the disease there is usually an extensive, bilate^. 
stiual pneumonitis in the early stage of the illness with diffuse or localised 
consoUdation At times abscess formation occurs, which may be followed by w 
tion Where healing takes place, fibrosis with contraction often causes deforwiy ^ 
a section or lobe, and a clinical diagnosis of chronic tuberculosis or 
not an uncommon error , where it occurs near the lung roots it may be nu* , 
for a bronchogenic carcinoma Occasionally the infection is confined to the ro 
astmal lymph nodes and a pitturc almost mdistinguishable from Bocck s sarcoi 
lymphoma is presented 

Clmical Features — {1) DutemtnaUd hutoplasmosu — This may be an acu 
rapidly fatal illness and this form is most common m infants, in the aged or 10 . 

debilitated by tuberculosis or malignant disease More commonly it runs a ^ 
acute course, the illness extendmg over many months, with a faW term^“ . ^ 
most instances, although arrest of the disease and ultimate recovery have 
recorded a number 0/ times . . • 

There is no characteristic clinical picture Common early features ^ 

loss of weight, low grade fever, sweating, joint and muscle pains, 
comfort and durrhaa Leucopenia and progressive ansemia are almost ^ 
and cniarcement of the liver and spleen are usually found Involvement 
supraren^ glands may destroy so much glandular tissue that Addisons 
results, and hisioplasmosu should always be excluded when such a duguosi* 
made If the infection spreads to the lung it will usually give nse to a 
with an abrupt onset accompanied by fever around 103® to 104® F , but seldom ^ 
clinical features to distinguish it from a viral pneumonia Symptoms may be 
to occasional chest pain and a dry unproducuve cough The physical signs arc . 
of anv diagnosuc value By contrast a radiograph shows an extensive bilatcr^ 
suual pneumonitis miliary or patchy, together with enlarged hilar Ij-mph 
The acute stage lasts for 7 to 10 davs, followed by gradual subsidence The n ^ 
graphic signs, however, do not reach their maximura for 2 weeks, after 6 
line nodular fibrosis mav be seen, and after 3 months nothing abnormal 
detected More often tnough, when recovery takes place, contraction follow* 
fibrosis with marked defonnity of the affected lung section it 

(u) Primary pulmonary hutoplasmosu —Tim form is very often a*>mptom^^’y,, 
may cause mild catarrhal svmptoms and malaise, and suggest influenza or 
Spontaneous recovery is the rule and the disease is seldom recognised before 
has taken place It may be months or }cars before the residual lesions arc 
radiograph as the examination is nearly alwa>s made either as a rouune or lot 
oUicr condiuon j 

Laboratory Findings- — llic fungus may usually be found in the cj'topwsm 
the rcuculo-endothclial cells and m the macrophage cells m the form of 
oval )cast hkc bodies var)ing from ^ to4#t in ihamclcr Smears stamed b) p* 
mcUiod show cliromaun irregularly condensed withm a refractilc capsule 
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organism is found most easily in smears obtained by sternal or splenic puncture but 
may also be seen in smears from the lesions, where these are accessible, and at times 
in the cytoplasm of the mononuclear blood cells. Very occasionally in heavy infec- 
tions a direct sputum smear will show the organism. 

Culture. — If the iafection is scanty, culture will be necessary and this is the 
method for definitive diagnosis. Cultures should be made on enriched blood agar 
to which small quantities of penicillin and streptomycin have been added. Infected 
material such as blood, bone marrow or sputum should be rubbed over the culture 
medium, the plates then being closely sealed with “cellophane” tape. It is essential to 
incubate some of the plates at room temperature as at 37“ C. only yeast-like bodies 
are produced. At room temperature an abundant aerial mycelium is formed consisting 
of septate hyphas with numerous mlcroconidia attached to their sides or growing on 
short lateral branches. In addition there arc the rounded tuberculate chlamydospores 
which are characteristic of H. capsulatum and their presence makes diagnosis con- 
clusive. The material used for culture must be fresh and the cultures should be 
observed for 6 to 8 weeks before they may be considered negative. 

Hisioplasmin Skin Reaction . — ^The histoplasmin skin reaction develops w'ithin a 
few wee^ of infection. O-l mi. of a 1 : WOO dilution of standardised histoplasmin 
is injected intracutaneously. The reaction is read after 48 to 72 hours in the sarne 
ivay as for the tuberculin test. A positive reaction is found not only during the clinical 
stage of the disease but in many healthy persons living in endemic areas. As such 
reactors have an unusually high incidence of pulmonary calcification, it seems prob- 
able that a past infection with HistopUuma has healed spontaneously 'without causing 
any recognisable illness. 

Complemwt Fixation Test . — In acute infections, complement fixing bodies appear 
in the blood towards the end of the third week of the illness and increase during its 
course, gradually diminishing as recovery sets in. In chronic pulmonary infections 
they may persist at a high level for many years. The complement fixation test is a 
valuable rid to diagnosis and should be employed whenever infection by H. capsulatum 
is suspected. The test may become negative in the terminal phase of the disseminated 
form of the disease but the fungus can then usually he identified readily by blood or 
bone marrow culture ; or by the examination of tissues obtained after biopsy has 
been performed. The antibodies produced cross with the antigens of other fungi, 
particularly coccidioides immitis and blastomyces dennatitidis. These cross reactions 
do not, however, invalidate the complement fixation test as the titres of the homologous 
antigen are significantly higher. 

When biopsy is possible, sections of enlarged lymph nodes or of tissues from 
superficial lesions may show endothelial cells p.acked wth H. capsulatum. Caution 
is necessary, however, when considering biopsy, since two recent case histories have 
revealed that shortly after a biopsy was performed, each patient having been previously 
in good^ health, generalised symptoms typical of the disseminated form of histo- 
plasmosis arose, followed by death a few months later. The diagnosis was confirmed 
post mortem and it appears possible that the organism was disseminated into the 
blood-stream when the biopsy was performed. 

I^gnosis. — In the past histoplasmosis was often considered to be an ahnost 
invariably fatal disease. More recent knowledge indicates that the mortality is prob- 
ably extremely low, since it is considered reasonable to assume that a positive histo- 
plasmin skin test indicates past im’asion of the tissues of some part of the body by the 
fungus, and sucli positive reactions have been obtained from several millions of persons 
in the United States. Such persons often have scattered calcified areas in the lungs 
such ^ arc found after histoplasmosis. It is thought, therefore, that the majority of 
infections arc overcome without any noticeable disturbance of health, or the disease 
passes unrecognised, as the illness is of short duration and spontaneous recovery ensues. 

Where the diagnosis is made during the clinical course of tlie disease, it may be 
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said that in pnmaiy puUnonaiy histoplasmosis, recovery nearly altiays 
taneously and the prognosis is excellent. Localised infections are more 
run a much more prolonged course They usually progress by locJKcd 
and unless the disease is arrested they tend to be ultimately fatal 1 here a » . 
ever, a number of records where the disease has contmued for many jears 
any serious disturbance of health to the persons affected . 

More than one quarter of the fatal illnesses occur m infants under 1 j wr o 
In these, the disease is nearly always in the disseminated form, and up m j. 

time It has been found that over two*thifds of all cases of disscminztid histop 
have a fatal termination o,ded. 

Treatment- — It is fortunate that the great majonty of cases 
smee despite favourable initial reports on a number of new compounds, there 
yet sufficient evidence to consider any of them curati\ e a A tfaer 

Most of the established antibiotics and sulphonamides have been tnw an 
have all been reported to be meffectivc, although recent laboratory trials M'C ^ ^ 
that several sulphonamide compounds do have a pronounced action 
and are capable of o\ creaming infections m mice previously innoculatcd with 
doses of H capsulatum Sulphanilyl thiourea is by far the most active of me ^ 
compounds tested, possibly because, unlike most of the other sulphonanunes, ^ 
only partially mactivated by p ammobenzoic aad The yeast phase of the 
far more sensitive to the drug than is the mycelial phase, and this may ^ 

efficacy m histoplasmosis m mice, which is usually a very acute and 
infection In the more chronic infections, common m humans, the pP-hgr 

of the fungus may predominate, making its eradication much more difficult, hu 
clinical trials of sulphonamides seem necessary , gjj 

The use of cortisone and related compounds should be avoided in 
as It has been found that the initial improvement that often occurs 
administration is temporary, and rapid extension of the disease often 
When the suprarenal glands have sustained such severe damage that Addisonian cr^ 
occur, cortisone will be necessary to tide over the crisis, and to prev ent their recurre 
small maintenance doses together possibly with DOCA should be given 

Ethyl vanillate received favourable reports when first used, but later trials t^^^ 
to confirm its value Stilbamidine and more recently 2 hydroxy stilbaimdine 
been used and they have appeared to have a favourable influence upon the co 
of the disease, although the response to their administration is somewhat unccrtai^ 
Two drugs still undergomg laboratory trials have given encouraging results ^ 
bming powerful anti fun^ properties with low toxicity for many different 
animal One, nystatm (fungiadm), is an antibiotic which has been marketed 
the trade name of MycosUUn In laboratory animals it has proved to / 

effective m all forms of infection, whether fulminating, moderately acute j.j 

and the therapeutic doses have not been toxic In contradisunction to sulphf^g 
thiourea, nystatm is more active against the mycelial plmc of H capsulatum I* 
preliminary reports on these two drugs arc substantiated, treatment with a c® 
bmation of the two may prove to be highly effective ved 

The other drug, MRD 112 dietbyJaminoethyl fencholate) also has 
anti fungal properties combined with a low toxicity In human mfections it has t>^ 

given bymtravenousiDjection.commencingwithadoseofSOmg daily 1^“*^ 

to ISO mg daily, the duration of treatment being 24 to 28 days The higher 
may cause drowsmess at first, but clinical improvement has been apparent soon ^ 
the commencement of treatment, although radiographic studies have showTi ' . 
little change in the lungs throughout this penod. It should, however, beremcrober 
that in cases with an acute pneumonitis, due to histopl^mosis, the radiographic sig* 
m the lung do not usually reach lhar maximum for 2 to 3 weeks after the 
although subsidence of the infection often conunences after 7 to 10 days 
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DeSnition. — An uncommon of man and animals, of world-wide distribu- 

tion, caused by a small protozoon, Toxoplasma gondii, whidi may be transmitted to 
the foetus in utero by an infected mother or acquired by some means as yet unknown 
in childhood or in adult life. The majori^ of infections probably pass unnoticed 
but the parasite may give rise to a wide variety of symptoms and signs, of differing 
severity and variable duration, depending partly upon the age of the person when 
infected, which tend to be so grouped that four main clinical types of illness may be 
recognised. 

1. Congenital. — ^Thisformischaracteriscdby encephalomyelitis, cerebral calcifica- 
tion, hydrocephalus and choroidorctinitis; with symptoms either apparent at birth, or 
appearing soon afterwards. 

2. Acqoibed. — 

(t) Cerebrospinal — most frequent in children in whom the most typical mani- 
festations are those of an acute meningoencephalitis ; 

(it) Lymphatic — characterised by the enlargement of one or more groups of 
lymphatic glands, %vith at times fever of several weeks’ duration and marked 
constitutional disturbance ; 

(ui) Exanthematous — the form most frequently found in adults, presenting as an 
acute febrile illness %vith a widespread maculo-papular rash, a diffuse inter- 
stitial pneumonitis, myocarditis and at times meningoencephalitis ; 

(lo) Latent — where infection by T. gondff'gives rise to no symptoms or signs of 
the disease, and diagnosis can only be made by means of laboratory tests. 
Latent infections are found only in adults, and are probably always acquired 
after the age of childhood. 

Etiology. — ^The causal organism was first discovered in 1908, in a small North 
African rodent, the gondi {ctenodactylus gimdi), and it ^vas named Toxoplasma gondii 
NicoUe and hlanceaux. It was thought to be a protozoon and ^vas classified as one 
of the sporozoa, but there is stilt much doubt about its true position. Although 
many spedes have since been described, T. gondii is considered the only spedes 
occurring in man and animals, all other forms described being considered strains of 
a single spedes, since both morphologically and immunologic^ly they all appear to 
6e fdentical. 

T. gondii is an intracellular parasite found usually in the endothelial cells, the 
mononudear leucocytes or the tissue ceUs. Free living forms may also be found 
in the tissue fluids of the host In this free extracellular form, the parasite is a 
slender crescent-shaped oiganlsm, with one end rounded and the other pointed, 
measuring from 4p to 6p in length, its breadth being around 2/i, Intracellular 
forms often lose the crescent shape, becoming pear-shaped, oval or rounded when 
they may readily be ojnfused wth Leishmania. In dry films stained by Wright’s 
or Giemsa’s methods, the cytoplasm is blue, the granular nudeus, which is single 
and fills about one-quarter of the cell, stains a reddish purple and will be seen near 
the rounded extremity, whilst towards the pointed end there is a small deeply staining 
red granule, the paranudear body. The parasite multiplies by longitudinal fission 
withm the endothelial and tissue cells of its host. With virulent strains these cells 
rupture early, releasing the parasites which then invade fresh cells, thus enabling the 
p^misite to multiply extremely rapidly; though, in the light of present knowledge, 
with doubtful benefit to itself, since it may result in an overwhelming and rapidly fatal 
infection of its host. ^Vith less virulent strdns the cells often remain intact, allowing 
reproduction to continue until they become greatly distended by SO or more parasites ; 
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their nuclei are then extruded, and the hypertrophied, cyst-hke strurtures 
remain, packed with parasites, are known as pscudocysts. ^ylthin them the p 
seem to be in a resting or inactive stage, causing little tissue damage or . 
reaction, the cyst wall probably affording protection from any circulating anUoo i 
thereby enabling a chronic infection to become established. _ , r. 

T. gondii can be cultivated in the laboratory if living tissue cells are use . ^ 
propagates most readily on the chorio-allantoic membrane of ^e developing 
embryo at 35® to 37® C. if protected from bacterial contamination and dehydra 
The embryo usually dies between the seventh and tenth days. ^ 

Epidemiology, — Toxoplasma gondii has been found in many species of m^nm^ 
and birds, and also in certain reptiles. The first authenticated report ° 
infection was made in 1923, since when human infections have been recorded in ) 
European countries, including Great Britain; in the Middle East ; ° J 

Central and South America ; Australia and Hawaii. The incidence of 
m man is not known yet, but subclinical infections are probably much more freq 
than it is generally realised. Recent surveys using serological tests have shown 
positive reactions, suggesting a past infection, may be given by from 10 W 3 P , 
cent, of the adult population m many areas. Sucli figures should, however, be tr 
with caution, since doubt has been cast on the validity of some of the tests use , 
having been found that they are not speafic for T. gondii. . Ujg 

Very little is known about the transmission of the parasite to hurnans or ® ^ 
source whence it originates, though it is thought to be conveyed froin animal ^ 
by some means still awaiting discovery. Rodents and dogs in particular are tho g 
to be a possible source of infection. r m afl 

Neonatal infections appear to be conveyed transplacentally to the ftttus 
infected mother, who almost invariably remains free from any 
disease herself. If the infection is acquired early in pregnancy by the mother, *®®P,Ty 
will probably result, or if the pregnancy continues the feetus will be so extensi ; 
damaged that it will be suUbom. Ini^on late in pregnancy may result ^ 
infant being free from any signs of the disease at birth, and several weeks or even * 

3 months may elapse before signs and symptoms appear. Later offspring from su 
mothers, with one possible exception, hayc never yet been bom with toxopUsmo • 
It seems probable that if the mother became infected during the 
diMase could be transmitted to the infant if it was breast-fed, as iacUtmg laboraWi/ 
mice have conveyed the parasite to their offspnng in the milk. . . ^ 

Laboratory^ workers handling Toxoplasma have several times acquired ' / 
severe or fatal infections, though by what means remains unknown. ,..g 

Direct case to case mfcction seems improbable, smee laboratory animals W 
hardly ever been known to infect their cage-mates even in experimental 
planned to achieve it. In the adult fonn of the disease with a diffuse pneumom^ 
the parasites are often plentiful in the secretions in the small bronchioles, and m sucu 
cases droplet infection would seem a possibdity. j 

Nearly all warm-blooded species of animals can be mfected experimentally so 
the parasite has been transimtted m the laboratory : 

(i) by feeding to animals, either tissues containing it or food contaminated 
fsces m which it is present ; 

(ii) by inoculauon by almost any of the usual routes, intranasal, intravenous, 
intrapentoneal, intracerebral or subcutaneous ; 

(iiil by direct penetrauon of dosely shaved skin by the parasite ; 

(iv) by penetration of the mucous membrane of the vagina and the conjuncuva- 

Infection of animals by the alimentary route is not always easy as the gastric 
tends to kill the vegetauve forms of Toxoplasma. The pseudocysts are more resisMu 
and the feeding of tissues containing them has proved to be the easiest way of acbievtus 



TOXOPLASMOSIS 


Vtt 

it. Neither is it always easy to reproduce the disease in animals, and it has been 
found that if dogs are inoculated wth Ae parasite, even wth highly virulent strains, 
only the younger pups develop the acute form of the disease, the older dogs remaining 
quite free from all signs of infection. Recently dogs have been suggested as a probable 
source of human infection, as not ordy has acute toxoplasmosis occurred in the owners 
of dogs harbouring T, gondii but neutralising antibodies have been demonstrated in 
the blood of more than one-third of the owners of dogs from whom the parasite has 
been recovered. Whatever significance may be attached to such findings, it should 
be remembered that as there is usually a very close association between dogs and their 
owners, it is equally probable that both could have been infected simultaneously, 
from the same source. 

Until the life cycle of T. gondii is known, it seems unlikely that the many problems 
concerning the epidemiology of toxoplasmosis will be solved. Of the many prevailing 
surmises on the mode of entry of the parasite into the human body, the majority of 
those who have studied the disease consider the three following routes the most 
probable : 

(i) the gastro-intestinal tract, following the ingestion of infected food ; 

(li) the respiratory tract, by inhalation of droplets containing the parasite ; 

(iii) the skin and blood-stream, foilo^ving the bite of an infected arthropod. 

It is not yet known whether the vegetative forms of Toxoplasma are as \-ulnerable 
to human gastric juice as they are to that of experimental animals ; nor is it known 
how resistant the pseudocysts are to storage, desiccation, cold or heat. Since they 
occur quite ^quently in the muscles of animals used as food, the eating of raw or 
insufiicientiy cooked meat would seem a likely source of infection. The pseudocysts 
have also been found in the ovaries of hens ; it Is therefore po^ible that eggs could 
convey the infection. Recently toxoplasmosis has been recognised in cattle and the 
disease has been transmitted to calves, both congenitally and in the nailk. In nearly 
all rural areas in Great Britain unpasteurised mil^ is the only form available, and this 
could well provide another source of infection should the disease become common in 
cattle. 

It has already been mentioned that Toxoplasma are present in the bronchioles and 
probably in the sputum of human cases of toxoplasmosis with pneumonitis, and this 
IS true of domestic animals with clinical evidence of the disease. Moreover, respiratory 
symptoms are a much more prominent feature of the disease in most animals than 
they are in man, and thus those looking after such sick animals might well become 
mfected 6y the mhafation of infected droplets, and afso possibly through the con- 
junctiva, since animals have been infected by this route. 

Apart from the bites of infected insects, infection via the skin is also possible 
through the handling of infected tissues as it is known that Toxoplasma can penetrate 
closely shaved skin and it is therefore not improbable that some human infections 
may be caused by the parasite entering through cracks and small abrasions in the 
skin. This would certainly explain the increased proportion of positive serological 
reactions that has already been observed, in veterinary surgeons, slaughterhouse 
workers and in particular in those handling rabbits. 

Pathology. — Following infection, the parasites are distributed throughout the 
body by the blood-stream and become established in the cells of the reticulo-cndothclial 
system, and also in the parenchymal cells. Localisation occurs in many organs, 
more often in the brain, lung, liver or spleen, parasites often being found also in 
the kidney, suprarenal glands, bone marrow and lymph nodes. Muscle fibres arc 
also invaded, in particular those of the heart, as w’ell as the skeletal muscles. They 
may also be found mthin phagocytic cells and living free in the intracellular fluids of 
the affected organs. 

The typic^ lesions are small focal areas of necrosis surrounded by a zone of 
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inflammation containing lymphocytes, mononuclear and plasma cells Hypertrophied 
cells distended with parasites, the so called pscudocysts, arc often seen hero 
exudates are commonly found in the vanous body cavities , 

In congenital cases lesions predominate m the brain, spinal cord, 
choroid Inflammation often extends to the ependyma, causmg ventncular bio 
and hydrocephalus As well as the typical necrotic foci, mmute granulomata ai 
also found m the brain, which calcify if the affected infant survives long 
The lesions in the central nervous system are not very marked, and often sectio 
must be searched with the greatest diligence before they are seen 

In the acquired adult infections, which usually pass unnoticed, the lesions a 
often found accidentally Rarely there is a widespread dissemination of the 
with lesions throughout the body, though more often the predominant feature is 
interstitial pneumonitis with thi^ening of the alveolar walls, and 
giant and plasma cells There may also be scattered areas of purulent bronchioU 
Inflammatory and necrotic areas are also quite frequently found in the liver, 
and heart muscle, and encephalitis has occurred in several adult cases, though i 
seldom as predominant a feature as in congenital infections, or in the acquir 
infections of children 

Clmical Features — As knowledge of toxoplasmosis increases, and as mo 
clinical reports become available, so docs it appear that the sharply demarca 
clmical syndromes that were described in the earlier accounts of the disease, do n 
m reality exist, apart from the fairly clear cut distmcuon between congenital an 
acquired mfections ^ 

Whilst It IS still true that there is a preponderance of certain clinical 
children suffering from toxoplasmosis with others appearing with greater 
m adults, there no longer seem to be any clinical mamfestations of 
plasmosia that are sufficiently exclusive to one or other age group, to justify the 
subdivision into acquired infections — m children , and acquired infections m an^ 

1 CONGENITAL TOXOPLASMOSIS 

Acute mfections with widespread dissemination of the parasites and necrouc 
lesions m many organs, m particular the lungs, the heart, liver, spleen, kidney, ®'^P 
renal glands and lymphatic glands have been desenbed, but occur very mfrei^^'^ ? 
m congenital toxoplasmosis Subacute infection is the common form, with 
dominating neurological symptoms which may be noted at birth or shortly 
If the fcctus IS mfected very early in pregnancy, the disease will reach an advan ^ 
stage in utero, and cases have been recorded where the pregnancy having continue 
term was followed by an obstructed labourowuic to the development of hydrocep^^ 
m the feetus ^ 

In the typical subacute congenital infection, the symptoms and signs may 
subdivided into 

(i) those due to the presence of parasites within the body , these may be calle*^ 
pnmary symptoms and signs , 

(ii) those secondary to the principal lesions caused by the parasite name y 
encephalomyelitis and choroidoretinitis 

The common pnmary signs are fever, with a fluctuating temperature which maV^ 
times be subnormal , jaundice, which has been desenbed m about one third oi 
congenital cases , purpura, which occurs infrequently, and a maculo papular ras « 
which IS extremely rare Anzmia and leucocytosis, with an absolute increas* 
monocytes and lymphocytes, arc found in about one half of all cases, and the U' 
and spleen are not infrequently enlarged 



TOXOPLASMOSIS 


ix 

The signs secondary to encephalomyelitis most frequently found are muscular 
twitchings and convulsions ; stiffness of the neck, paraplegia, respiratory weakness 
and cyanosis, which at times may be due to an interstitial pneumonitis; vomiting 
and diarrhoea. Hydrocephalus develops in the majority of infected infants and ra^id 
enlargement of the head may occur. At times when there is early and extensive 
cerebral damage microcephaly may be found. The cerebral lesions become calcified 
if the infant survives long enough and may later give rise to Jacksonian convulsions, 
and the majority of infants who survive for a number of years are nearly alwaj's 
mentally deficient. 

The ocular findings most frequently include microphthalmia, the small eyes being 
in striking contrast to the enlarged head ; nystagmus, which may result either from 
poor fixation due to choroidoretinitis or from the lesions in the central nervous 
system; vitreous opacities and choroidoretinitis. The lesions are nearly always 
bilateral and cause blindness or very severe impairment of vision in those infants 
who survive. The majority of infants, however, die within the first few W’eeks of life. 

2. ACQUIRED TOXOPLASMOSIS 

(i) Cerehrospinal . — In the earlier accounts of toxoplasmosis this form of the 
disease was usually considered to be not only the invariable manifestation of infection 
in children, but also to be confined solely to them. Meningo-encephalitis has, in recent 
years, been reported many times in adults with the disease, but it is seldom the 
mitial feature of the attack, usually occurring as a complication of the exanthematous 
form towards tlie end of the first or second week of the illness, not Infrequently after 
the acute stage has subsided and recovery appears to have commenced. 

The cerebrospinal form is probably still found more frequently in children, in 
whom it tends to be the predominant feature of the illness. The onset is marked by 
fever, very severe headache, vomiting and delirium. Convulsions often occur a da^ 
or two later and the picture presented may suggest a brain tumour. Deafness is 
often found, and very occasionally choroidoretinitis has been recorded, but it is not a 
constant feature as in the congenital infections. The attacks are frequently severe 
and often rapidly fatal, with death following within a few days of the onset. Some 
infections run a more chronic course, but not necessarily with a more favourable 
outcome, since death may occur several weeks after the commencement of the illness. 
Complete recovery is, however, by no means uncommon, without the development of 
any sequel®, even when the attack has been exceedingly severe. 

{it) Lymphatic . — Some of the earlier accounts of toxoplasmosis mentioned that 
a generalised enlargement of lymphatic glands was occasionally obser\'ed, but it is 
only in recent years that the lymphatic form has been recognised as a clinical type 
that occurs without any of the other manifestations of the disease. It has been stated 
quite recently that probably the commonest manifestation of acquired toxoplasmosis 
in man yet known is a Ijinphadcnitis resembling glandular fever. The total number 
of cases of this form of infection reported to date does not yet seem large enough to 
confirm the above statement. Although the lymphatic form is not usually described 
as occurring predominantly in children, nearly all the recorded cases have been 
found between the aces of 5 and 15 years. 

As w'iUi most in^ctious illnesses, there is a fairly wide range in the severity of 
the attack and there seems to be no practical advantage in adopting the classification 
whicli divides this form into three main clinical groups since they do not appear to 
differ except in severity, 

A proportion of these cases have a sudden febrile onset, often W'ith a rigor, and 
fatigue is a common premonitor)' symptom which precedes the onset by several days. 
The fever usually rises rapidly to about 10+® F. and is frequently accompanied by 
catarrhal symptoms, cough, headache and pain in the bade. At times the throat is 
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sore and there may be abdominal discomfort and diarrhcca. These symptonw and the 
fever nearly always precede the glandular enlargement and it may be a week or mo 
before the enlarged glands are first observed The fever usually last for 2 to 3 ’ 

occasionally for a few days only whilst it has at times, m adult infections, been p 
longed for 6 to 7 weeks, with a high initial fever of about IQS'* F , slowly subsiding 
about 102“ F some ten days from the onset, after which it may fluctuate between i 
F and 101“ F for 2 to 3 weeks before slowly returning to normal Although ^ 
are no complications, and recovery mvanably follows, the febnle cases often req 
a prolonged convalescence, fatigue bemg a very prommcnt feature for 3 or 4 mon 
following an attack . 

A large number of cases are afebnie and free from any symptoms apart 
times, some mitial tenderness in the region of the enlarged glands , the general h 
remains unaffected by the infection Others rcmam unaware even of the enlaig 
glands which are found during some routme examination 

The characteristic feature of this form of toxoplasmosis whatever degree 
seventy it may assume, is enlargement of one or more groups of lymphatic 8*^^ 
Those most frequently affected are the cervical, suboccipital, axillary and ingm^ 
groups A radiograph of the chest may also reveal enlargement of the hil^ g , 
Enlargement of the cervical glands is fairly constant and they are nearly always 
first glands to become affected, other groups becoming enlarged after an intcn 
several days or even 1 to 2 weeks The glands are usually firm, discrete ana 
m sue from that of a hazelnut to that of a walnut. They are usually pamless, tho g 
there may be some initial tenderness during the first week or two of the illness * 

IS no mfiammation of the skin overlying the glands and suppuration does not occu 
Another very characteristic feature of all cases whether febnle or afebnie is 
persistence of the glandular enlargement, enlarged lymph nodes usually ca 
found 6 to 9 months after the onset of the attack . ...jm 

(«/) Exanihematoui —Although many clinical forms have been desenbed in a » 
the most typical is an acute febnle illness of sudden onset, sometimes marked “7 j 5 

s^n followed by the appearance of a generalised maculo-papular rash whic 
absent from the palms of the hands and the soles of the feet, and which closely 
ambles the rash of typhus or Rocky Mountain spotted fever There ma^ 
disseminated myositis giving rise to severe aching pain in the muscles, or at tun 
myocarditis when the heart muscle is mvolved The outstanding feature, bow^ • 
u a diffuse, interstitial pneumonitis resembling an atypical virus pneumonia, w • 
uequently runs a rapid course with severe dyspncea, cyanosis and respiratory * 
Enlargement of the liver and spleen will be found in a few cases and encephalius iw» 
recently been a feature of several acute cases in adults 

Diagnosis.— C/i«K-a/ Dtagnons —Even presumpUve evidence of ToxoplaswA 
uon 13 rarely obtainable on clmical findings alone, except in infants A cornbuu^ 
of convulsions, hydrocephalus or microcephaly, choroidoretinitis and calcined a 
m the brain, seen m a radiograph, strongly suggests toxoplasmosis when fouo 
infancy, and m older children a similar picture, together with blmdness or sen 
impainnent of vision and mental defiaency makes a similar diagnosis equally 
able In adults clinical diagnosis is extremely diificult and it u more likely hJ 
considered under the differential diagnosis of an umdentified mfecuon than ^ 
probable diagnosis by itself , 

Laboratory findings — ^The usual routine laboratory investigations give btfl® ® P 
m toxoplasmosis (i) Blood — Aruemia of moderate degree is usual, parucaijariy 
mfants, though the hemoglobin is seldom less than 12 3 g or the red cell 
below 4 million The leucocytes are usually slightly increased m numbers, 

9000 to 12,000 bemg a common findmg with a considerable increase in 

and monocytes in many cases, the uicrcase m monocytes being of lesser degree 
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much more constant. In several proved cases eosinophils have been raised to from 
14 to 20 per cent, of the differential count. 

(«■) Cerebrospinal fluid. — This is often xanthochromic in cases encephalo- 
myelitis. Protein : usually considerably increased, the increase being relatively 
greater than that of the cells ; Sugar : normal in amount or slightly decreased ; 
Cells : leucocytes are often present in large numbers, with a very considerable range, 
an average or usual figure being around 500 per c.mm., though counts of 60 and 
1600 are often recorded ; erythrocytes are usu^ly present but in lesser numbers. 

Definitive Diagnosis. — The definitive diagnosis of toxoplasmosis by the direct 
isolation of T. gondii from the patient, is frequendy not possible and therefore in- 
direct methods are also employed, and provided that a fml range of investigations 
is carried out, %vith consistent findings, a diagnosis of toxoplasmosis may still be 
established with reasonable certainty. 

(x) Morphological Identification of Toxoplasma. — During the acute stage of the 
infection the parasite may sometimes be found in stained smears of bone marrow, 
in material obtained by splenic puncture or in the centrifuged deposits of exudates, 
cerebrospinal and ventricular fluids. Fresh cover-slip preparations should also be 
examined. Smears should likewise be made from a portion of any tissues removed 
at biopsy or autopsy, and these should be stained with Giemsa ; the other portions 
should be fixed, and thin sections made, which should be stained tvith hsmatoxylin 
and eosin, and then vety carefiiUy examined with an oil immersion lens. The para- 
sites in the pseudocyst form are those most easily recessed after a little experience. 

(u) Biological Identification of Toxoplasma. — Material obtained from a suspected 
case of toxoplasmosis should be inoculated into laboratory animals, which must be 
free from naturally occurring infection in themselves. Mice, hamsters and guinea 
pigs are the most satisfactory animals, and at least six mice and two guinea pigs must 
be used before any reliance can be placed on ^e test. Similar material to that used 
for making stained smears should be injected intracerebrally into the mice and intra- 
peritonealTy into the guinea pigs. The animals should be watched for signs of illness ; 
if after a month all ^ve remained well, passage to another group of animals should 
be imdertaken by the inoculation of tissues from one-half of the first group. Where 
illness develops, exudates should be carefully examined, and if Toxoplasma are not 
found, part of these fluids should be inoculated into other animals . Smears should 
be made, and carefully examined, from the brain, lung, liver, spleen and the peritoneal 
lining of any animals that die. The parasite may be found after the primary Inocula- 

and ix is iTcquentiy isoiaxed aSxer "die hisx passage. For practical purposes not 
more than three passages should be performed since it is quite exceptions for the 
parasite to be recovered if the first three passages have proved to be fruitless. 

Direct demonstration of the parasites has only been possible in about one-half 
of the total number of human cases so far described. 

Indirect Methods of Diagnosis . — (*) Complement-Fixation Test. — An antigen derived 
from chick-embryo emtures should be employed and the test serum should be exam- 
ined within 24 hours of taking the blood, as complement-fixing activity may develop 
spontaneously after a longer period. Complement-fixing antibodies develop 3 to 4 
weeks after infection occurs and may persist for sevenu years in fairly high litre, 
although they often disappear during com-alescence. Some 10 per cent, of healthy 
adults give a positive result wth this test but a litre of over 1 : 8 suggests a recent 
infection. 

(u)_ Ncutralising-Antibody Test. — Infection with T. gondii leads to the formation 
of antibodies in the blood which may persist for many years after recovery. They 
may be demonstrated by their ability to prevent infection of the cliick-embryo with 
Toxoplasma, or the development of reactions in the rabbit. Although all human 



sera produce an erythema w.th cedeiM of the rabbit’s IdCS 

this Ssually fades after 4 days If. hotvever ^y Toxopla,^ are proent^ 
neutralised by antibody, a typical lesion will ‘develop around the site tn^^ 
after 3 or 4 days, becoming fully developed about the eighth y T^ 
formed by injecting intracutaneously mixtures of J a^abbit Seieral 

Toxoplasma, obtained from cultures, m a shaved area o" neutralising 

dilutions of the Toxoplasma suspension arc made in order obtai e 
titre of the serum This test is not very reliable and it should not oe use 
o^er tests are also performed , , «necial strain 

(nO Toxoplasmm Skin Text— The toxopl^min is prepared ® i ^ p Intra 

of nwplasma which arc kdlcd by irradiation from a „ ™Ve made 

dermal injecuons of suitable dduuons of toxoplasmm and a cimt B pgsitiic 

in the skm of the paueut, and the area is observed after 48 and 72 houra ^ 

reaction, indicating mfcction by Toxoplasma, consists of an are ^ £ reaction 
induration exceedmg 10 mm present after '>8, '''‘^l.rnStSming anubody 

m the area of the control The test is mote reliable than J jiseasc, 

test, but, like the former, it docs not mdicate the state of . ,,uy people 

positive reactions being given by from 10 to 20 per cent of apparently parasites 
(to) Methylene Blue Dye Test—\t films, made from a stispcnsiori oi P 
and normal serum, are stamed with atkalme methylene blue, the paras .ptjbodies 
as rounded, deeply sumed bodies , if, however, the senim contai^ JL cvtoplas® 
together with an accessory factor ”, some modification takes place m me j r ^ 
of the parasite so that they no longer accept the stain Until quite rc« > 6^^ 
relunce was placed on this test, but it is now known that it is by no 
for Toxoplasma, a positive result being obtained also with ^Amga ^ 

vaeinalu and Trypanosoma levnst and probably other parasites inese nu 

nAi-Bseomltr invulirlnfm Hve test, thouoh thc mtemretatlOD 01 tnC ^ 


not necessarily invalidate the dye test, though the mierpreuuon of tn . -ppsis 
low litres are obtained is not easy It is probably wise to insist that ‘0‘ | jhe 

of active toxoplasmosis to be justifiable, not only must the dye tes ^ 


complement fbmuon tests be positive, but their respccuvc Utres should be 
than 1 128 and 18 In practice it will be found that the complcmen 
test is nearly always positive with a dye test titre of 1 128 


Differential Dtagnosu — (0 In infants When jaundice is present and . 
and spleen are enlarged, it must be distinguished from erythroblastosis 
Birth injury, bactenal meningitis, fatal infection with many viral diseases 3 
present somewhat similar features , ijjjpo 

(ii) In older children, with neurological abnormalities present it must d 
guished from tuberculous sclerosis , cerebral angiomatosis , also from , j. jod 
(ill) In adults with acute mfcctions, typhus, Rocky Mountain spotted le gjjpuld 
atypical pneumonia are the most likely causes of confusion Toxoplasmosis ^ 
also be considered when myocardial disease is found where the cause 
explamed Pseudocysts occur frequently m the skeletal muscles and have a 
been mistaken for sarcospondia , /jver 

(iv) The lymphatic form will almost certainly be mistaken for 8^”““'^jjiosis 
m the majority of cases, and it seems highly probable that if this form of ’ 

IS much more common than is generally realised, many of the ” climcal diago 
of glandular fever where the blood picture is atypical and the Paul Bunn 
negative, may in fact be toxoplasmosis, smee of the total number of such 
vear, a very small proportion mdeed will even arouse a suspiaon of eo 

It 13 * certainly true that m many an outbreak of fever accompamed by glsnd 
lareement, giving a clinical picture that suggests glandular fever, laboratory co 
tion may be obtained for only some 10 to 20 per cent Enlarged glands maj 
quently be present m such cases 5 to 6 months later 
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The persistence of the glandular enlargement may also at times arouse suspicion 
of Hodgkin’s disease. 

Prognosis. — ^The lymphatic form of toxoplasmosis runs a benign course, recovery 
being apparently invariable, and the prognosis is therefore excellent. Of the other 
forms of toxoplasmosis the great majority of recorded cases have ended fatally to 
date, but until the true incidence of the disease is known with accuracy, the case 
mortality will probably continue to be disproportionately high, since the majority 
of diagnoses will be amongst the most severe infections, with a large number obtained 
after post-mortem examination. Until a few years ago, recovery was the exception, 
but an increasing proportion of recoveries from the clinical forms of toxoplasmosis 
have more recently been recorded. 

The congenitally acquired infections usually have a fatal termination either within 
the first few months of life, or in early childhood with the few years of survival 
marred by greatly impaired vision or blindness, and retarded mental development. 
Acute toxoplasmosis in children, marked by involvement of the central nervous 
system have usually had a fatal termination, though there have been several reports 
of complete recovery, no sequela being apparent. In adults a greater number of 
recoveries have been recorded, the outlook being more favourable when the respiratory 
symptoms predominate, even though the mortality with this form remains high. 
Encephalitis was considered unusua in adults a few years ago ; during the last 5 
years it has been a feature of a considerable proportion of the diagnosed infections 
in adults, with a fatal termination in about one-half. Laboratory infections have 
not been numerous but they have been exceptionally severe, nearly all of them being 
fatal. 

In recent years evidence based on serological tests has been accumulating, though 
the findings cannot be accepted without reserve, since, apart from many techni^ 
difficulties making tlic tests often unreliable, the dye test, which was considered the 
most satisfactor}', has recently been shown to ^ve positive reactions with a number 
of other protozoa. Despite these objections, it appears that in the latent or sub* 
clinical form toxoplasmosis is common, and that the clinically recognisable infections 
arc extremely rare. Thus it is probably true to say that whilst the case mortality 
from the disease toxoplasmosis remains very high, the mortality following infection 
by Toxoplasma is extremely low. 

Treatment. — It will be apparent from the remarks made under prognosis that 
no effective treatment has been available for toxoplasmosis in the past. Animal 
experiments have been made in which a very wide range of drugs have been tested, 
and whilst a number have bad some effect, very few hare encouraged cVmical trials 
in human infections. 

Laboraloty experiments have shown that several of the sulphonamide compounds 
arc curative if the infection is not a heavy one and the drug is administered soon 
after infection. Dy far the most active of these compounds is sulphapyrazinc, which 
also possesses some antimalarial activity, and even when the dose is reduced to half 
that of the other sulphonamide compounds it is still much more effective. It may, 
how ever, have some toxic properties as it has not yet been made available commercially. 

Most of the broad-spectrum antibiotics ha\c given somewhat similar results. 
Of the newer ones, puromycin and tetracycline (Achromycin — Lcdcrlc) have been 
extensively tested in the laboratory but neither of them arc considered sufficiently 
clfcciive for any further trials. Further recent trials witJi chlortctnicj'clinc 
(Aurcomycin) have shown that it will cure heavy infections in laboratory animals 
if very large doses arc used, but it is doubtful if such high dosage would be tolerated 
in human infections. 

Pyrimethamine (Daraprim), an antimalarial drug found to be suppressive in 
\cry small doses as well as an effective therapeutic agent, has very recently been 
reported to he curative in human toxoplasmosis. Published information is still 
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limited to a few reports, but it appears to be the most effective remedy at present 
available, particularly when combmed with sulphadiazmc. The effect of this com- 
bmation appears to be synergistic since it has been found to be six times greater than 
would be expected if it was purely additive. The best results are given by a combina- 
tion of 22 per cent, pyrimethanune to 78 per cent, sulphadiazme. The most effective 
doses of pynmelhamine are considerably higher than those normally used in practice, 
the low er dosage being adopted on account of the nsk of toxic effects. Treatment is 
usually commenced with a small dose of 25 mg. dady which is increased afmr 3 or 
4 days to 50 mg. daily. Treatment is usually continued for 10 to 14 days, the total 
dosage of pyrimethamine bemg from 500 to 700 mg. In one series of 13 cases receiving 
this treatment, one patient was left with a psychosis, the cause bemg 
complete recovery was recorded for the remainder. Pyrimethamine hw also been 
tned in cases of uveitis where serological tests suggested toxoplasmosis to be a 
possible cause. The results so far have been rather mdecisivc but further trials ai* 
still in progress. 
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Abdomen, in acute peritomtis, 713. 
in chronic dysentery, 115. 
in cceliac disease, 619. 
in lead colic, 367. 
in ulcerative colitis, 635. 
retracted, in cerebrospinal fever, 56. 
Abdominal abscess, in peritonitis, 712, 713, 
714, 719. 

allergic attacks, 710, 711. 
cramps in hyperparathyroidism, 502. 
discomfort in nervous dyspepsia, 568. 
distension in acute gastritis, 571. 
in acute intestinal obstruction, 652. 
in acute necrosis of pancreas, 
in ascites, 721, 722. 
in bacillary d^^entery, 114. 
in colitis,' 633. 

in congenital diaphragmatic hernia, 1097. 
in congeiutal s;^'phills, 226. 
in megacolon, 647, 643. 
in pneumococcal peritonitis, 714. 
in pseudocyesis, 567. 
in rickets, 406. 

in tuberculous peritonitis, 719. 
in typhoid, 100, 102. 
migraine, 711. 

rigidity in acute peritonitis, 713. 
in appendicitis, 655. 
in Henoch’s purpura, 77S. 
in pyelitis, 1 134. 

tenderness in acute peritonitis, 713, 714. 
in appendicitis, 654. 
in diverticulitis, 644. 
in gastric ulcer, 577. 

in leptospirosis icterohsmotrhagica, 239. 
in trench fever, 301. 

Abortifacieot uses of lead, 365. 

Abortion in cholera, 135. 
in malaria, 254. 
in measles, 149. 

- in scarlet fever, 41. 
in smail'pox, IS9. 
in typhoid, 102. 
in undulant fc\cr, 126. 
syphilis as cause of, 225. 

Abortus fever, 125. 

Abscess, actinomycotic, 194, 195. 
amtcbic, 2S0. 
appendicular, 656, 657. 
cerebral, 1405. 
chronic, mediastinal, 1091. 
cold. 1019. 
filariai, 327. 
lucniatogenous, 1405. 
in scarlet fever, 40. 
in typhoid fcNcr, 104. 

ischio*rectal, m pulmonary tuberculoaU. 
1026. 

metapneumonic, 1002. 
metasutic, 1405. 


Abscess of brain, 1405. 
of lung, 1002. 
perinephric, 1137. 
peritonsillar, 534. 
retro-pharyngeal, 75, 539. 

Abscesses, as cause of acute peritonitis 
712. 

in glanders, 132, 
in pyatmia, metastatic, 32. 
in suppurative pylephlebitis, 6S8. 
in typhoid, 99, 104. 
miliary amcebic, 276. 

Acanthocheilonema perstans, 326. 
Acanthosis m'gricans, 1307 . 

Acarus, parasite in scabies, 1250. 
Accessory-sinus suppuration, 940. 
Accommodation, paralysis of, in diphtheria, 
1591. 

Acetarsol in syphilis, 216. 

toxic effects of, 233. 

Acetylarsan in syphilis, 216. 
in tropical eosinophilia, 315. 
toxic effects of, 233. 

Acetyl-choline in relation to myasthenia 
gravis, 1604. 

Achalasia of the cordla, 543. 
of Oddi’s sphincter, 698. 
of the ^haryngo-oesophageal sphincter, 

Achlorhydria, 554, 555. 
as cause of diarrheea, 554, 610. 
associated with gastric Satidence, 566. 
effect on central nervous system, 554. 

on hematopoiesis, 554. 
in atrophic gastritis, 574. 
in cancer of stomach. 591. 
in cholecystitis and ^I-stones, 690. 
in chronic alcoholism, 355. 
in diarrheea of phthisis, 639. 
in health, 554. 

in idiopathic hypochromic antemia, 732. 
in pellagra, 473. 
in pernicious anemia, 554, 736. 
in relation to bacterial activity, 557. 
in sprue, 624. 

in subacute combined degeneration, 1552. 
in svphilis of stomach, 539. 

Acbolta, 618. 

Acholuric jaundice, 741. 

Achondroplasia, 1182. 

Achromia parasitica, 1204. 

Achylia gastrica in pernicious anomiia, 734. 
Acidxmia, 41S, 419. 

Acid-base balance, function of kidneys in, 

, 

Acidosis in methanol poisoamg, 357. 
in ursmia, 1110. 
infantile renal, 618 . 
renal, in blaclmatcr fever, 261. 
Acid-sodium urate in urine, 1093. 
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Acidobc breathing, 1110 
Ackec poisoning, 350 
Acne, agminata, 1245, 1285 
bromides lo relation to, 1238 
congiobata, 1282 
ezcon^e dcs jeuncs fiUes, 1284 
in infancy^ 1284 

m poisoning by chlorinated naphthalenes, 
395 

keloid, 1282 
keloidalis nucha;, 1311 
necrouca, 1285 
papular, 1282 
punctata, 1282 
pustular, 1282 
rosacea, 1207 
scrofulosorum, 1245 
sycosis, 1282 
urticata, 1255 
varioliformis, 1285. 
vulgaris 1282 
white, 1282 
Acmtis, 1285 
Acrocephal^, 1181 
Acrocyanosis, 925 1205 
Acrodcrmatibs chronica atrophicans. 

1295 

pustulosa contmua, 1273 
Acrodyoia. infanUle, 303 
Acromegaly, 484 
Acropachy, 1171 
Acroparesthesia, 1581 
Acrosclerosis, 935 
A.C T H, Stt Corticooophui. 

Actuuo rays, dermautu ^m, 1210 
Actinomyces bovis, 194 
gnseus, extraction of streptomycin from, 

Israeli, 193, 194 
sensmvity to peniciUm, 7 
Actinomycosis, 193 
of bram 195 
of intestines, 194 
of jaw, 194 
of lungs 195,1038 
of pleura 195 1085 
of slun 195, 1240 
Acupuncture in heart failure, 816 
Adamantmoma of sella turoca 1333 
Adamsite, 376 
Addison’s anaemia, 734 
disease, 507 

neurasthenia accompanying, 1644 
suprarenal cortex m relation to 508 
tuberculosis m relation to, 507, 509, 1026 
Adenitis m chancroid 143 
in glandular fever, 305 
in lymphopalhia venereum. 191 
m rubella 156. 157 
m scarlet fever, 40, 42 47 
in trypanosomiasis 271 
m tsutsugamushi dis^e, 290 
tuberculous 1092. 

Adenoids, 536, 941 
Adenoma, chromophobe, 1383 
dumb bell, 973 
fiEtal 500 
neutrophil, 1383 


Adenoma of bronchus, 972. 
of kidn^, 1144 
of parathyroids, 501 
of pituitary, 484, 1383 
of suprarenal glands, 512. 
sebaceum, 1486 
(Pnngle), 1308 
toxic, 495 

Adhesions, pencardial, 883 
pentoneai, 718 
Adiposis dolorosa, 1166 

roentd symptoms of, 1644 
Adiposity, 449 , _ 

Adolescence, affccbic disorders m rela 


Adrenaline, 506 . 

for toxic symptoms due to arspbenanune, 
230 

hypettecretion of, m pbaMichromoci'W®*' 
518 

in allergic conditions, 711 
m asUi^, 980 
in complete heart block, 832 
in Stok^Adams syndrome, 832 
Adrenals. See Suprarenal glands 
Adreno genital syndrome, 511 
Adult rickets, 1176 
Addes aegypt4 184, 189 
albopictus, 189 

scutelUns 189 e 

Aerobacter cloacie, in causation ot «»P 
tory illness, 1016 
Aerocele, 957 
Aerodon^gia, 397 
Aeroembolism of aviatort, 395 
Adrogastne bloquee, 549, 566 
AerOKibtu media, 397 
Aerophagy, 528. 530 566, 630 
cause of mtesunal Oatulencc, 566 
hysterical, 566 

m chrome cesophageal ulcer, 549 
mechanism of, 566 
Aerosporm m whooping-cough, 142 
AffecUve disorder, 1645 

alterations of metabolism in, 1648 
drug abuse causmg 1647 
smetde, nsk of, 1650 
toxiemia as cause of, 1647 
types of, 1645 

Afibruogenzmia, congemtal, 767 
** After-damp,” 358 , ^un,- 

Agglutination test for diagnosis of cere 
spinal fever, 55 

of glandular fever, 306 >ja 

of i^tospirosis icterohsemonhagica, 

of patat}i>hoid fever, 112 
of tulanemia, 131 
of typhoid, 105 
of typhus 287, 291 
of undulant fever, 126 

Agglutinin, 3 , „ to 

Agglutinins and agglutmogeos m rciano 
blood grouping, 727, 728 
Agnosi^ 1376 1377 
Agonadum, 520 
Agranulocjme an gma, 756 
Agranulocytosis, 756 



INDEX 1691 


Agranulocytosis as a factor in infection^ 2. 
in chloramphcniosl therapy, 13. 
in sulphonamide therapy, 26. 

Agraphia, pure, 1369. 

Ague, 245. 

Ague*cake spleen, 249, 254. 

A& embolism, 854, 1446. 

Air swallowing, 52S, 530, 566, 630. 

Alar collapse of nostrils in adenoids, 942. 
Alastrlm, 163. 

Albers-Schdnberg disease, 748. 

Albinism, 1203. 

of the lung, 998. 

Albright’s syndrome, 502. 

Albuminuria, 1102. 

due to arsphenamine therapy, 230. 

due to bismuth therapy, 218. . 

in diabetic glomerulosderosis, 1125. 

in diphthena, 73. 

in erysipelas, 35. 

in nephritis, 1116, 1121. ' 

in polycystic disease of the kidneys, 1146. 

in p yelonenhritis. 1137. 

in tuberculosis, 87. 

in yellow fever, 186. 

Albumosuria, 1103. 

Alcohol as a cause of gastritis, 571.- ^ 

in blood and urine during intoxication, 353. 
in relation to drthosis of liver, 674, 675. 
to gout, 445, 

in treatment of ackee poisoning, 351. 

of summer diarrhosi, 616. 
injections in peripheral facial spasm, 1351. 

in trigeminal neuralgia, 1348. 
susceptibility to, 1637. 

Alcoholic coma, 354. 
delirium, acute, 163S. 
drinks in relation to gout, 355, 445. 
epilepsy, 1639. 

excess, in relation to necrosis of liver, 670. 
hallucinosis, acute, 1633. 
hepatosis, 672. 
mental disorders, 1637. 
nctiritis, 1589. 
paranoia, 1639. 
poisoning, acute, 353, 354. 
effect of, on liver, 3SS. 

, pscudo'paresis, 356. 
pscudo*tabcs, 356. 
psychosis, KorsakofTs, 1590. 

Alcoholism, 353. 
acute, 353. 

as a cause of cesophagitis, 54S. 
chronic, 355, 1637. 
deleterious effects of, 355. 
delusionri sutes in, 1638. 
demoralisation in, 1637. 
in relation to insanity, 1637. 
pellagra, 472. 
pneumonia, 356. 

pulmonary tuberculosis, 35S, 1029. 
tuberculosis. 356. 
typhoid, 102. 

raedjco*legaI aspect of diagnosis of, J53. 
predisposing to lead ptoisoniog, 364. 
proph)lsxis of, 1639. 
symptoms of, 353, 354, 355, 
treatment of, 353, 355, 356. 


Aldehyde test, Napier’s, for kala>azar, 267. 

Aleppo sore, 268. 

Aleuksmic leukaemia, 761, 763. 

Alimentary symptoms of pulmonary 
tuberculosis, 1024. 

Alkalsmia, 418, 419. 

Alkali reserve, 419. 

Alkaline tide in urine, 1098. 

Alkalis in chronic gastric and duodenal ulcer, 
582, 583. 

Alkaptonuria, 2105. 

Allergy, 5, 939. 
bacterial, 5. 

gastro'intestinal, 710. 
manifestations of, 939. 
seasonal, 940. 

to inanimate foreign material, 5. 

Almon^, bitter, oil of, 389. 

Alopecia, an^ogenic, 1318. 
areata, 1317. 
cicatricial, 1319. 
congenital, 1317. 
diffusa, 1318. 
non>cicatricial, 1317. 
totalis. 1317. 
universalis, 1317. 

Alphatocopherol. 456. 

Altitude sickness, 400. 
high, polycythxmia at, 750. 

Aluminosis, 1015. 

Alveolar*ectasis, 997. 

Alzheimer’s disease, 1630. 

Amaas, 163. 

Amanita muscaria, a poisonous funnis, 346. 
pbaUoides, a poisonous fungus, 346. 

Amaurosis fugaz, 1339. 
in cerebrospmai fever. 59. 

Amaurotic familial idiocy, 1482. 

Amblyomma amertcanum, 293, 294. 
cajennense, 293, 294. 

Amblyopia after tryparsamlde, 233. 
in quinine therapy, 256. 
malarial. 254. 

Amenorrhcca in anorexia nervosa, 564. 
in Cushing’s syndrome, 517. 
in Graves’s disease, 493. 
in kaU'azar, 266. 
in pulmonary tuberculosis, 1024. 
in Simmonds’s disease, 4S7. 
in virili&m, 511, 512. 

Amentia in Schilder’s disease, 1413. 

Amimia, 1371. 

Amino-aciduria, 1107. 

Aminophylllnc in asthma. 9S0. 
in pulmonary cedema, 989. 

Ammonia excretion in urine, 1099. 

Ammonium chloride to accelerate elimina- 
tion of lead, 370. 

Amnesia, verba], 1370. 

Amnesic syndromes, 1627. 

Amcebiaais, 275-283. 
intesiinal, 275. 

Amcebtc abscess, 280. 
dysentery, 275. 
complications of, 277. 
in relation tobepatitisandabscess, 279,282. 
hepatitis, 276, 279, 280. 

Amcebomas, colonic, 276. 
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Amphetamine tn diabetes mclhtus, 427 
m narcolepsy, 150S 
in obesity, 451 

Amyl mtnte in anginal attacks, 840 
in glottic spasm, 954 
in laryngismus stndulus, 947. 

Amyloid kidney, 1131 
substance, 1131 
Amyloidosis, 1300 
Amyotoma congemta, 1599 
Werdnig HoiTmann paralysis and, 1599. 
Amyotrophic lateral sclerosis, 1554 
Amyotrophy, syphilitic, 1470 
Anxmia, 725^749 
Addison's, 734 
aplastic, 738 

after arsphenamine therapy, 232 
aregencrative, 738 
Cooley’s, 743 
dyshzmopoietic, 731 
erythroblastic, of Cooley, 743 
febrile, 747 
fish tapeworm, 735 
haemolytic, acute of Lcdcrer, 747 
chrome (type Marchiafava Michcli), 744 
coogenital (type Chaufiard Miokoisski), 
741 

idiopathic acquired, 747. 
type Hayem WidaJ, 747 
with recurrent haemoglobmuru, 744 
hypochromic, familial, 743 
idiopathic, 732 

dysphagia in, 543 
in acholunc jaundice, 741 
m acute endocarditis, 887 
in acute nephritis, 1118 
in amosbic dysentery, 27d 
in anilism, 3v2 
m ankylostomiasis, 332 
m arseniuretted hydrogen poisoning, 375, 
730 

m benzene poisoning 388 
m blackwater fever, 261 
in cancer of colon 641 
m cancer of stomach 590 
in chloramphenicol therapy, 13 
m chronic arsenical poisoning, 374 
m chrome mercunal poisoning, 382 
m cceliac disease 619 
in coliform bacillus mfections, 96 
m Hodgkm s disease 730 790 
m hook worm infecUon, 332 
m idiopathic steatorrheea, 620 
in infective granulomata 730 
in intestinal stenosis, 735 
in kala azar, 266, 730 
m kwashiorkor, 481 
m lead poisoning 367, 368, 730 
in malana 251 
m mabgnant disease, 730 
in chJor/de peisompg, 39J 

m multiple myeloma, 1185 
m myxosdema 497 
m nephritis, 730 
m nitrobenzene poisoning, 390 
in Oroya fever, 144 
in pellagra, 473 
m pemphigus vulgans, 1288 


Amcmia in Plummcr-Vinson syndrome, 54 
in polyarteritis nodosa, 932. 
m pregnancy, 749 . 

in radiation sickness, 411, 412, 414 
in rheumatic fever, 49, 730 
m rheumatoid arthritis, 730, 1151 
in rickets, 466 
in scurvy, 462 
m septiczmu, 31 
in sprue, 621 
in steatorrhcca, 735 
m Still s disease, 1164 
m subacute bactenal cndocarditiSj 
in subacute combined degeneration, • 
1SS2 

in sulphonamide therapy, 26, 730 
in syphilis, 207, 730 
in temporm aitentis, 933 
m trinitrotoluene poisoning, 390 
in typhoid, 103, 730 
in undulant fever, 125 
in unetma, 1110 
m X»ray workers, 410 
iron deficiency of adults, 732. 

of infants, 731 
leuco erythroblastic, 747 
macrocytic, nutritional, 475, 749 
Mediterranean, 743 
megaloblastic of infancy, 735. 
microcytic, familial 743 
myelophthisic, 730, 747 . 

nutritional macrocytic, 475, 749 
m pregnancy, 749 
haemolytic, 476 
of infanta, nutnUooal, 731 
of the new bom, 745 
of pregnancy, ph>5iologica], 749 
of prematurity, 731 
osteosclerotic, 747 
papdlmdema in, 1386 
permcioua, 734 

achlorhydria m, 554, 736 , jg 

associated with subacute com^® 
generation of spinal cord, 

1551, 1552, 1554 
mental disorders in, 1643 
of pregnancy, 475, 749 
physiological, of pregnancy, 749 
pseudo leukaemica mfentum, 
radiotozica, 412 
refractory, 738 
secondary hypochromic, 729 
sickle>celled, 743 
splemc, 781 
target cell 743 
tropical hamoiytic, 476 
megalocytic, 475 
non haemolyuc, 476 
Anaemias, deficiency dyshaemopo* 

731 

2uemo/ytic, 7-fO 
acquired, 744 
hereditary, 740 
byperchromic, 729 
hypoebronum 729 
macrocytic, 729 
megalocyUc, 729 
microcytic, 729 


Mietic, 



Anemias, normocytic, 729. 
orthochromic, 729. 
secondary h>'pochromic, 729. 
symptomatic, 729. 

Anesthesia in h>'steria, 1671. 
in leprosy, 91. 
in syringomj'elia, 1546. 

“ sleeved jacket,*’ 1546. 

Anakhrc, 236. 

/Vnal ulcers, 607. 

Anamnestic reaction in typhoid, 105. 

Anaphylactic condition in animals infested 
^^ith v^arble larva:, 338. 
shock, leucocytes in, 755. 

Anaphylactoid symptoms in arsphenomine 
therapy, 230. 
in dracontiasis, 330. 

Anaphylaxis, 4. 5. _ * • 

after diphtheria antitoxin, 78. 
dehnition of, 4. 
dcsensitisatjon /or, 4, S, 
follonnng insect bites and stings, 337. 
in relation to asthma, 973. 
treatment of, 5. 

Anastomotic ulcer, 671. 

" Anchovy sauce ” pus in amoebic abscess, 
2S0. 281, 282, 

Ancurinc (vitamin BJ, 457. 
in benberi, 471. 

Ancur>'sm, 929. 
oorttc, 859. 

syphilis in relation to. 859. 
treatment of, 862. 
arterial, 929. 
aricrio'vcnous, 929. 
atheroma and, 930. 
berry, 929, 1447. 
causes of, 929, 930. 
cerebral, 1447. 
cirsoid, 929. 
consemtal, 929. 
false, 1435. 

in ruation to cerebral thrombosis and 
hxmorrhage, 1435. 
in tuberculous cavities, 1019. 
intracranial, 1447. 
mycotic, SS6, 929. 

. of abdominal aorta and branches, 859. 
of aorta, dissecting, 930. 

fusifonn, 859, 930. 
of heart, 845. 
of internal carotid, 1447. 
pressure symptoms of, 859, 860. 
racemose, 1447. 
rupture of, 859, 860. 
i^-philis and, 8S9, 929. 
traumatic, 929. 

<\ncina, agranulocytic, 756. 
cruris. 919. 

IfcberiJen’a, S37. 

Ludvrig’s, 5J.8. 
membranous. 74. 
monocytic. 3u5. 
of effort, 837. 
pccturU, S37. 

aneurysm causing, 859. 
diagnosis of, 839. 

from aihcroma of coronary arteries. 839. 
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Angina pectoris, in aortic incompetence, 
875. 

in aortic stenosis, 873. 
in hypochromic idiopathic anaunia, 732. 
in hypothyroidism, ^2. 
in myocaimus, 890. 
in pernicious anemia, 736. 
in phzochromocytoma, 518. 
in syphilitic aortitis, 859. 
pain of, 838. 
sites of, 837. 

pres'cntion of attacks, 840. 
redux, 78. 

syphilis in relation to, 859. 
treatment of, 840. 

Vincent’s, 537. 

Angiocardiography, 805. 

in syphilitic aortitis, 860. 

Angiography, cerebral, 1390. 

in peripheraJ suscular disease, 919. 
Aj>giokcratoma, J23S. 

Angioma, cerebral, 1448, 

serpiginosum (Hutchinson), 1260. 
Angiomyomata, 1313. 

Angio-neurotic cedema, affecting larynx, 
944. 

Aniline derivatives causing enterogenous 
cyanosis, 751. 
poisoning, 392. 

Anilism, 392. 

Amsocytosis, 727. 
in leuksmia, 759. 
in malaria, 249. 
in pernicious ansmia, 736. 

Ankylosing spondylitis, 1160. 

Ankylosis of joints, fibrous, in ha:mophilii 
768. 

of tho spine, 768^ 1160. 

Ankylostoma brazuiense, 332, 1334. 
caninum, 332. 
duodenale, 332. 
malayanum, 332. 

Ankylostomiasis, 332. 

Anonychia, 1323. 

Anophcline mosquitoes, 245, 247, 243. 
Anorexia, 563. 
m acute catarrhal gastritis, 571. 
in cancer of stomach, 590. 
in dipialis ox'crdosagc, 815. 
in pulmonary tuben^osis. 1021, 1024. 
in Sinunonds’s disease, 487. 
nervosa, 564. 
in hysteria, 1671. 
pituitary disorders in, 1644. 

Anosmia. 1333, 1353, 1364. 

in cadmium poisoning, 3S7. 

Antuueroia, 3W. 
anoxic, -too. 
artcnol, 399. 
mental cdccts of, 400. 
passive, 400. 

■tagiunl, 400. 
tolerance to, 400. 

Antabuse in the treatment of alcoholum, 
1640. 

Aothrox^ 79. 

Antibiosis, definition of, 6. 

Antibiotics, 6-16. 
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Antibiotics, bacterial resistance to, acquixed, 
15. 16. 

in combination, 15. 

sensitivity of principal pathogens to 12. 
Antibodies in bacterial infection, 3. 
Anticoagulant therapy in cardiac infarction, 
847. 

in cor pulmonale, 834. 
in thrombosis, 926. 

Antiformin in the detection of tubercle 
bacilli. 88 

Antihistamine drugs m acute coryza, 149. 
m allergic rhinitis, 940. 
in eczema, 1222. 

in travel sickness, 403. 
in urticaria, 1256, 1257. 

Antimony ui American derma] leishmaniasis. 
268. 

in filanasia 328. 
m kala-azar. 267. 268. 
tartrate in schistosomiasis, 321 
Antisera of therapeutic value, 3, 4. 
Antispasmodics m asthma, 980. 

in chronic gastric and duoden^ ulcer. 582. 
Antitetanus serum, 82. 83, 84. 

Antitoxin, diphtheria, dosage of, 77. 
in botulism, 124. 
production of, m body 4. 
tetanus, 83, 84. 

Antitoxins, 4 
and active unmumsatlon, 4. 
methods of preparation, 4. 

Antiveoene against scomion atings, 340. 

in snake poisoning, 342. 

Antrum, maxillary, suppuration m, 940. 
Anuria, causes of, 1102. 

in arseniuretted hydrogen pouomng, 375. 
m bacillary dysentery, 114. 
in blackwater fever. 261, 262. 
in leptospirosis icterohxmorrhagica, 240. 
m renal calculus, 1141. 
in sulphonamide therapy, 26. 
in yellow fever, 187. 
traumatic, 1128. 

Anus, pruritus of, 1191. 

m enterobiasis, 335. 

Anxiety m carduc neurosb, 904. 
states, 1651, 1677. 

sexual factors m causation of, 1647. 
visceral symptoms of, 568. 

Aorta, abdominal, and its branches, aneurrsm 
of 859. 

ascending arch of, aneurysm of, 859. 

coarctation of, 89S. 

descending arch of, aneurysm of, 860. 

dissectmg aneurysm of, 930. 

ovcr-nding, m Euenmenger’a complex. 900. 

in Fallot’s tetralogy, 897. 
radiography in diseases of, 804. 
syphilis of, 858. 
transposition of, 899. 
transverse arch of, aneurysm of, 859. 
Aortic aneurysm, 859. 
incompetence, 874. 

m coarctation of aorta, 895. 

ID syphilitic aortitis, 859. 
munnur m, 875, 
stenosis, 872. 


Aortic stenosis, calcific, heart block in, 830. 
congenital, 872, 895. 
munnur in, 873, 
pulse of, 873. 
with mcompctence, 876. 
valves, bicuspid, 894. 
valvulitis, 889. 

Aortitis^ syphilitic, 858. 

of. »9, 

in constipation, 608. 
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Aphasia, 1367. . . « 

anatomical considerations, ijoo. 
estimation of tesCameatsry ' 

in encephalitis Icthargica, 1417. 
in lesions of temporal lobes, IJW. 
jargon, 1360, 1369, 1370. 
method of examination in, 1370. 
motor, 1369, 1376. 
physiological considerations, loo?, 
pure, 1368. 
verbaJ, 1376. 

Aphasic attacks m migraine, louv. 
Aphonia, functional, 952. 
hystencal, 1672. 
m benben, 469, 470. _ 

m lai^geal tuberculosis, 1020. 

m cedematous laryngitis, 944. 

Aphtha epizootica^ 182. 

Aphthous stomatitis, 526. 
after bismuth therapy, 217. 
ulcers in sprue, 624. 

Apical infection, 529. 

Aplastic aiuemia, 738. 

Apneumatosis, 992. 

Apocrine epilheliomata, 1309. 
Apoplectic chorea , 1362, 1519. 

syadrome, the, 1^9. 

Apoplexy, causes of, 1435. 
cerebellar, 1440, 

detemiuiatiOD of side of lesioa u 
1439. 

diiferential diagnosis of, 2441. _ 

luemonhage as cause of, 1436, 1’’' * 
pontine, 1438. 
pulmonary, 989, 990. 
thrombosis as cause of, 1436, 1'rJ'* 
Appendicitis, 653. 
acute, 654. 
catarrhal, 654. 
recurrent subacute, 658. 
tendency to recurrence in, 657. 
Appendicular concretion, 654. , ^56, 

Appendix, abscess formation m, » 

657. - 65*1 

infections of, m relation to pentoDeu®» 
656. 

perforation of, 654, 656. _,„m» 

situation of, as affecting sympwnw 
appendicitis, 655. 

Appetite, voracious, i 

Apple-jelly nodules of lupus, 12'ri' 
of aarcoidosu, 1246. 

Apraxia, 1376. 

Arachnoiditis, 1537. . 4eo4. 

Aran-Duebenne type of paralyat^' 
Argemone poisomng, 348. 


1438. 
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Argyll Robertson pupil, 1343. 
in tabes, 1462, 1464. 

Ariboflavinosis, 458. 

Arrhythmia, cardiac, 819. 
sinus, 821 

Arsenic acid, uses of, 373. 
in food, 373. 
lethal dose of, 374. 

Arsenical neuritis, 374, 1590. 
poisoning, 372. ' , 

acute, 374. 
chronic, 374. 

preparations in treatment of disseminated 
sclerosis, 1477. 
in pinta, 1334. 
in syphilis, 212. 
in tropical eosinophilia, 315. 
pentavalent, in treatment of syphilis, 
215. 

trivalent .in treatment of syphilis, 213. 
in treatment of van’s, 235. , 

Arsenious sulphide, 3/3. 

Arscniuretted hydrogen, 373. i 

poisoning by, 375. _ ,, - 

Arsine poisoning, 376. 

Arsphenamine preparations, 213. 
administration of, 214. 
contra-indications to, 215. 
dosage of, 214. 
etfect of, on liver, 231, 232. 
in rat-bite fever, 245. 
in relapsing fever, 244. 
in syphilis, 213. 

jaundice following use of, 231, 232. 
precautions necessary in use of, 215. 
toxic eifects of, 229. 

Arterial blood-pressure, 907. 
degeneration, 906. 
degenerations allied to atheroma, 919. 
disease, classification of, 906. 

high blood-pressure in, 909. 
embolism, 925. 
spasm in dectrical injuries, 404. 
thrombosis, 925, 1435, 1443. 
cerebral s^hilitic, 1435. 

Arteries, diseases of the, 906. 
pipe stem in atheroma, 836. 
pulmonary. See Pulmonary artery, 
silver-wire, 910. 

Arteriolar resistance, 1109. 

Arteriosclerosis, peripheral, 919. 

Arterio-venous aneurysm, 929. 

Arteritis of aorta, syphiUti^ 853. 
temporal, 932. 

Artery of hsmorrhage, the, 1437. 

Arthritis (and pseudo-arthritis), 1150-1165. 
acute suppurative, 1155. 
atrophic, 1150. 
deformans, 1157. 
dysenteric, 1156. 
from focal sepsis, 1150, 1153. 
gonococcal, 67, 1154. 

difTcrentiated from rheumatic fever, 52. 
gouty, 444. 
hypertrophic, 1157. 
m abactenal urethritis, 311. 
in acute specific fevera, 1 1 55. 
in bacillary dysentery, 116. 
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Arthritis (and pseudo-arthritis) in bums, 

USS. 

in cerebrospinal fever, 59, 64. 
in dengue, 190. 
in furunculosis, 1155. 
in gonorrheea, 67. 
in hsmophilia, 768. 

in infected varicosities, 1155. ' 

in measles, 152. 

in meningitis, 1155. 

in mumps, 176. 

in osteomyelitis, 1155. 

in pneumonia, 1053, 1155. 

in purpura, 774. 

io pyelitis, 1155. 

in rheumatic fever, 48. 

in children, 51. 
in scarlet fever, 43, 1155. 
in septic endocarditis, 1155. 
in small-pox, 164. 
in tonsillitis, 1155. 

in typhoid and paratyphoid fevers, 105, 

in ulcerative colitis, 1156. 
in undulont fever, 1156. 
infective, 1154. 
meningococcal 1155. 
menopausal, 1159, 1166. 

“ mixed,” 1150. 
of the spine, 1160. 
pneumococcal, 1155. 
pseudo-, 1165. 
rheumatoid, 1150. 
blood sedimentation rate in, 1151. 
diet in, 1152. 

focal sepsis in, 1150, 1153. 
in children, 1163. 

order of infection of joints in, 1151. 
pregnancy in relation to, 1151. 
suppurative, acute, 1155. 
tuberculous, 1156. 
types of 1150. 
vertebra], 1 160. 

Arthroplasty in osteo-arthritis, 1160. 

Arthropods, injurious, diseases due to, 336- 
340, 

Artificial respiradoa in carbon monoxide 
poisoning^ 360. 
in electrical injuries, 406. 
respirators. 1432, 1433. 

Asbestos bodies, 1012. 

Asbestosis, 1012. 

Ascariasis, 334. 

Ascaris lumbricotdes, 334. 

Ascending paralysis, acute, 1594. 

AscholTs nodes in rheumatic fever, 48. 

Ascites, 721. 
causes of, 723. 
chylous, 686, 787, 928. 
p cuicer of liver, 686. 
in drrhosls of liver, 677. 
in cancer of rail-bladder, 699. 
in cancer of liver, 6S5, 686. 
in chronic peritonitis, 717, 882. 
in cirrhosis of liver, 677. 
in congestion of liver, 666. 
in heart failure, 8II. 
in malignant peritonitis, 721. 
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Ascites in myeloid leukzcmta, 759 
m portal thrombosis, 688. 
in tuberculous peritonitis, 719. 

Ascorbic acid (Vitamin C), 461 
in cmbac disease, 620. 
in scurvy, 463, 464. 
in Vmcent’s angma, 538. 

Asbkabad sore, 268. 

Aspergillosis, 196. 
pulmonary, 1039, 

Aspergillus fumigatus, 196, 1039. 
nidulans, 1039. 

Aspirin, idiosyncrasy to, 569. 

Assmann's focus, 1018. 

Astereognosis m lesions of parietal lobe, 
1359. 

m subacute combined degeneration, 1552. 

Asthenia, neurocin^atory, 904. 

Asthemc habitus m schizophtenia, 1657, 

Asthma, 977-982. 

adenoids m relation to, 977. 
after influenza, 180. 
allergic, 978. 

anaphylaxis m relation to, 972. 
aura m. 978 
bronchial, 979. 

m polyartentis nodosa, 931. 
cardiac, 979. 

in mitral stenosis, 866. 
coal miners*, 1012. 
cotton card room, 1015. 
emphysema m relation to, 980. 
grinders’, 1015. 
hay, 979 

•hay fevet'prurigo syndrome, 1195 
ovanan disturbance m, 978. 
pseudo, m hypoparathyroidism, 504. 
renal, 979, nil. 
strippers’, 1015. 
tropical eosinophilic, 313. 
uraemic. 979 
week-end, 978 
Asthmatic aura, 978. 

paroxysm, 978 
Astrocytoma, 1381. 

Ataxia, cerebellar, 1363, 
congenital cerebellar, 1488. 

Friedreich’s, 1479 
hereditary, 1479 
m barbiturate poisoning, 360 
m carbon monoxide poisoning, 359, 
m cerebellar apoplexy, 1440 
m cerebral diplegia, 1488 
in diphthentic neuntu, 1591. 
in meih\l mercury poisonmg. 383, 
m ubes, 1462, 1463. 

treatment of, 1467, 
intrapsycbic, 1659, 
locomotor, 1461. 
sensory, 1591, 

spasuc, in cerebrospinal feier, 59 
Ataxic dysarthria, 1373. 

Atelectasis, 992. 

Atheroma, 919. 

generalued cerebral. 1443. 
m diabetes meUitus, 902. 
m relation to cerebral thiombosu and 
btemorrhage, 1435. 


Atheroma of coronary arteries, 834, 835. 
Atheromatous plaques, 909, 

Athetosis, congenita! bilateral, 1488 
in lesion of optic thalamus, 1361. 
m pellagra, 474. 

Athlete’s foot, 123l 
Atmospheric pressure, c 
396. ^ 

Atomic warfare, mjunes due to, 41J. 
Atrial septal defect, 896, 

Atrophoaerma neuritieum, 1295. 

rcticulatum, 1295. 

Atrophy, insulin fat, 431. 
muscular, m leprosy, 91. 
of cerebellum, delayed, 1481. 
of liver, acute yellow, 671. 
of skin. 1295. 
peroneal, muscular, 1563. 
progressive muscular, 1SS4. -Mjfen, 
progressive spinal muscular, oi enu 

tonic, in progreisiie muscular strophT* 

Atropine as antidote in insecticide poisooisgi 
380, 

m ergotism, 345. 

in pastnc hypenecretion, 582. 

poisoning, 352 

Auchmeromyis luleola, 339. 

Auditory and vestibular nerves, 
of, 1351. 

Auditory nerve tumours, 1382. 

word centre, 1367. 

Aura, asthmaue, 978. , .^0 

hallucuiations associated with, 14yo* 
sensory, of migraine, 1510. 
the epileptic, 1495, 1498. 

Aureomyem. See Chlortetracyclin*. ^ 
Auricles, radiomphic appearances m 
eases of the. 804 
Auricular fibrillation, 826 
electrocardiogram of, 827. 
in Graves’s disease, 492. 
in mitral stenosis, 868. 

ID thyrotoxic conditions, 901. 
value of digitalis m, 827, 828. 
flutter, 825 

electrocardiogram of, 825. 
ju^larpulse m, 825 
value of digitalis in, 826 , 013 

Auricular paroxysmal taebycartua, 
septal defect, 896. - 

bundle branch block in, 
Auriculo-ventncular block, 829. 
dissociation, complete, 830. 
node, 793. ,14. 

Aurotluoglucose m relapsms p{. 

Auscultation m heart disease, iecnnj<I 
796. 

Austin Flint murmur. 859, 876 
Automatism, post-«pileptic, 1500. 

Avellis, syndrome of, 951. ^ ^gA 

Aviators, decompression sickness 0», •» 
Axontmesu, 1567. 

Ayerza’s disease, 750. 

Babinski-Frolich’s syndrome, 488. 
Bacillary dysentery, 112. 
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BacUle Calmette-Gu^ria (B.C.^G.)i 89. 

in tuberculosis, 1031. 

Bacilluria, coUform, 96. 

typhoid, 99, 104. 

Bacillus abortus, 125, 126. 
acidophilus in chronic colitis, 634. 

in diarrhaea, 614. 
aertrycke, 120. 
anthracis, 79. 
meningitis due to, 1393. 
sensitivity to penicillin, 7. 
botUe. 1216. 

Boyd’s, 113. 
brevis, 6. 

coli. See Bacterium coli. 
dysenteriae, in bacUlary dysentery, 113. 

types of, 113. 

Flexner’s, 112. 

of Frtedlander m acute tracheitis, 954. 

in bronchitis, 963. 

Hofmann’s, 69. 

influenzae. See Hemophilus influenzx. 
Klebs-Lceffler, 67. 63. 

in measles, 152. 

Morgan’s, 113. 

of smegma, distinguished from tubercle 
bacillus, 83. 

Pfeiffer’s, 179, 963. 
in acute tracheitis, 9S4. 
in relation to influenza, 179. 
meningitis due to, 1393. 
proteus, 1133. 

relationship of tickettstas to, 285, 237« 
pseudo>dipbtheria, 69. 

Shiga’s, 112, 113. 

Sonne's, 113. 

tuberculosis. Set Mycobacterium tuber* 
culosia. 

Bacitracin^ 15. 

Backache m dengue. 190. 
in small-pox, 160, 167. 
in trench fever, 301. 
in typhus, 296. 
toxsmic, 30. 

Bacteria, action of penicillin on, 6. 
contaminating food, 119, 120. 
non-pathogenic, 1. 
pathogenic, 1. 

r61e of leucoc>-tc8 in destruction of, 752. 
saprophytic, 1. 

susceptibili^ to pcnicUlin, 7. . 
Bacterixmin^ 3^ 30. 

Bacterial activity, effects of, 1, 2, 3. 
food-poisoning, 119. 
infection^ 1, 2. 

Bactcriolysm, 3. 

Bacterium coli group of organisms, 94. 
in acute intestinal obstruction, 6S1. 
m acute necrosis of pancreas, 702. 
in appendicitis, 95, 654. 
in the bladder, 95. 
in the bone), 94. 
in bronchial tract, 97. 
in cholecystitis, 95^ 6S9, 693. 
in cholebthiosis, 9a. 
in colitis, 94. 
in c^'stitu, 95. 

In diverticulitis, 95. 
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Bacterium coli In gaU-bladder sepsis, 95. 
in intestinal intoxication, 94. 
in lung abscess, 1002. 
in middle ear, 97. 
in pericolic suppuration, 95. 
in peritonitis, 95, 712. 
in pleura, 97. 
in puerperal sepsis, 96. 
in pyelitis, 1133. 
in sinus thrombosis, 1452. 
in urine, 95. 

iiifection of urinary tract, 95. 

of uterus and tubes, 96. 
infections, 94. 

treatment, 97_. 
modes of infection by, 94. 
resistance to penicUlm, 7, 8. 
sepdciemia, 97. 

tufarense. See Brucella tularensis. 
Bacleriuria, 1134. 

Bagassosis, 1016. 

Baghdad button, 26S. 

BAL. See Dimercaprol. 

Balanitis circinata, 312. 

Balantidium coli, 283. 

Baldness, 1317. 

Bamberger-Marie’s disease, 1171. 

Bands, adventitious, in intestinal obstruction, 
649. 

Band’s syndrome, 781. 

Barany’s caloric test for vestibular lesions, 
1352. 

Barber’s rash, 1227. 

Barbiers, 468. 

Barbitone, addiction to, 1641. 

Barbiturate poisoning, 360. 

Barbiturates, addiction to, 1641. 
idiosyncrasy to, 362. 
in affective disorder, 1655. 

Baritosis, 1014. 

Barium pneumoconiosis, 1014. 

Barlow’s disease, 463. 
Barraguer-Simmons’ disease, 451, 

Barrel chest, 999. 

Bartholinitis in gonorrhoa, 67. 

Bartonella bacilliformis, 144, 145. 
Baitonellosis, 144. 
generalised, 144. 
localised, l45. 

Basal ganglia in encephalitis Ictliargica, 1416. 
localisation of lesions of, 1361. 
metabolism, 415. 

Basedow’s disease, 491. 

Biuophllia, 755. 
diffuse, 729. 
punctate, 729. 

Bats as transmitters of rabies, 1421, 

Bazin’s disease, 1244, 1261. 

B.C.-G. vaccine, 89, 1031, 

Beau’s lines, 1323. 

Bcc-slings, 337. 

Beef worm, the, 338. 

Beet tongue in pellagra. 473. 

Behcet’s syndrome, 1326. 

Bcicl, 233. 

Bell’s palsy, 1349. 

Bence Jones proteinuria, 1103, 1185. 

** Bends,” the, in caisson disease, 397. 
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Benedikt’s syndrome 1342, 1^62. 
Becethamine m syphilis, 219 
Benzene poisoning, 388 
Benzhexol m paralysis agitans, 1514. 

in travel sidmess, 403 
Benzidine test for occult blood, 604 
Benzyl benzoate m pediculosis, 1253, 1254 
m scabies, 1252 

E enicillm m syphilis, 218 
en, 468 

acute fulminating, 469 

associated deficiency diseases, 470 

chronic, 470 

heart in, 47U, 9(JJ 

infannle, 470 

larva] or ambulatory, 469 

pellagrous, 470 

secondary 470 

ship 8, 470 

subacute, 469 

wet and dry forms of, 468 469, 470 
Bemheim's syndrome, 810 874 
Bertiella satyn, 322. 

Beryllium, poisoning by, 385 
Besmer’s prungo, 1195 
Betanzphtiiol in distomiasis, 317, 318 


Bete rouge, 336 

Bile, method of obtaimog, for analysis, 692. 


Blackheads, 1282, 

Blackwater fever, 260 , . 

quinine m relauon to, 256, 25/, ^1 , 

Bladder, disturbances of, and spmsi cora 
lesions, 1531 

lesions in schistosomiasis, 3iy 
symptoms in appendicitis, 65a 
in divcrticuhtis 644 
in tabes, 1462 

treatment of, 1468 ^ 

Blanching test in scarlet fever, 35, ^ 
Blastomyces brasiliensis, 199 
dermatitidis, 198 
infecting fungs, {C39 
Blastomycosis, 1039, 1239 
European, 197 
North American, 198 
South Amencao, 199 
Bleeding tendencies, heredita^, *0/ 
Blepharospasm in hysteria, 1672. 

Blighia sapida, 350 
Blindness after pox, 164 
and retrobulbar neuntis, 1339 
hyxtencal, 1672. 


in congenital syphilis, 226 
in hydrocephalus m child^, 1402. 


Bile-duct, common, obstiuctun of. rcsulu 
of. 661,702. 

Bile.duc(s, cancer of the, 700 
coogeoital obliteration of the. 699 
domes of, 689 

obstruction of, in relauon to jaundice, 661, 
662. 

Bile pigment stones, 695 
Bile pigments in blood, 661 
in unne, 1104, 1105 
Bilharzia haematobia, 319 
Bilharziasis, 319 
Biliary calculi, 694 
Cirrhosis, 679 
Colie, 698 

without gall-stones, 698 
crises, 698 


in hypoparaihyrojdism, 5W 

m intracranial tumour, 1388, law 


remittent fever, 242, 251 
Bilirubin^m blood. Van den Bcrgh test for, 

m unne, 662. 

Bilirubinurta, 1104. 

Binet and Simon tests of intelligence. 

1686 ^ * 
Biotm, 459 
Biotropum, 12o5 

Birth injuries and idiocy, 1683. 1684 
Biskra button, 268. 

Bumutb preparauons m treatment of 
syphilis, 217 
choice of. 218 

combined with anphenamme, 217. 
m treatment of yaws 235 
toxic eflecu of, 217 
Black death, 127 
fever, 264 

vomit in ydJow ferer, I8j, l$7 


la leprosy, 91 

m neuromyehtis opuca, le/o 
in oncbocerciasts, 329 , , m 

in post basic meningitis of infant*, a 
in Schilde^s disease 1'^^^ 
m Tay Sachs disease, 1483 Jjl 

Blood alcohol m alcohohe intoxication, 

cells, immatunty m the leukzaua*, 
red, 726 ^ .r n9 

formation and development 01, 
fragility of, 661 741 
nomenclature of, 729 
nucleated in leuluemia 75' 
number of, 726 357 

sdppbng of, in 
substances necessary tor 
of, 731 
while, 752 
coagulauon, 765 
distivbaaoes of, 767 -2£ 

constituent elements of the, 725, 

755 

diseases of the 725-776 
classificsuon of, 729 jjT. 

dyscrasiaa after arsphenamine, 
tSeexs of radium on, 412. 
factor, Christmas, 766, 767 
factors V anrf vn, 765, 766 
groups, 727, 728, 729 , 

landsteiner classification of, /2 

hydrogen ion concentration 01, ' 

m snartnia pseudo-leuk«nica infsntum, 
in alcholunc jaundice. 741 
m acute amenor noliomvellU*, 1’^ 


m acute anterior poliomyeliu*, ‘ 
m acute leuluemia, 763 
m agranuloc)-tosu, 756 
m ankylostomiasis, 332. 
m aplastic amemia, 739 
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Blood in arseniuretted hydrogen poisoning, 
375. 

in Banti’s sjudrome, 782. 
in benzene poisoning, 389. 
in blackNvater fever. 261. 262. 
in cancer of stomach, 590. 
in carbon monoxide poisoning, 35S. 
in carbon tetradiloride poisoning, 394. 
in cerebrospinal fever, 57. 
in cholera, 134. 

in chronic I>'mphatic Icukamiia, 761. 
in chronic m>eloid leukannia, 759. 
in diphtheria, 72. 
in erythroblastosis f<£talU, 746. 
in essential thrombocytopenia, 772. 
in glandular fever, 306. 
in gout, 445. 

in Hodgkin's disease, 790. 
in hyperparathyroidism, 502. 
in hypochromic ansemia, 733. 
in idiopathic steatorrhcEa, 621. 

thrombocytopemc purpura, 772. 
in jaundice, 662. 
in kala-azar, 266. 
m lead poisoning, 366, 367. 
in Icukr^la, 759, 761, 763. 
in lobar pneumonia, 1051. 
in malana, 243, 254. 
in measles, 151. 
in Mediterranean anxmia, 743. 
in myxeedema, 497. 
in luuobenzene poisoning, 390. 
in nutritional macrocytic anxmia, 476. 
in Oroya fever, 145, 744. 
in pellagra, 473. 
in perinephritis, 1133. 
in pernicious anamtia, 736. 
m pleurisy, 1073. 
m polyc)'insmu. 750. 
in pulmonary tuberculosis, 1023. 
m relapsing fever, 242, 24^ 
in rheumatic fever, 49. 
in rickcu, 466. 

in Rocky Mountain tick typhus, 294. 
in rubella, 157. 
in scarlet fever, 40. 
m septicaemia, 31. 
m sickle-ceUcd anxmia, 743. 
in sleeping sickness, 272. 
in smalhpox, 160. 

in subacute combined deceaeration, 1551. 
1552. 

in tropical costnophilia, 314, 315. 

in tropical sprue, 624. 

in typhoid, 102. 

in unduUnt fever, 126. 

in urine, 1104. 

in virus pneumonia, 1057. 

in uhooping-coush. 139. 

in )cl!ow focr, 1S6. 

occult, recojpuuon of, in stools, 603. 

plasma, 725. 

platelets, 765. 

m acute jetikxmta. 763. 
u essentia] thromboc)topcnia, 772. 
in purpura, 770. 

Blood prcMure, arterial. 907. 
us Aoduon’s disease, 5^. 


Blood pressure, in aortic stenosis, 873. 
in cholera, 135. 
in coarctation of aorta, 895. 
in diphtheria, 71, 72. 
in hypotension, 916, 917. 
in intracranial tumour, 1388. 
in malignant hypertension, 915. 
in mitr^ stenosis, 864. 
in paratyphoid fever, 111. 
in pulmonary tuberculosis, 1023, 1030. 
in relation to cerebral thrombosis and 
baunorrhage, 1436. 
to treatment of apoplexy, 1442. 
in typhoid, 103. 
in yellow fever, 186. 
high, in angina pectoris, 838. 
in myxeedema, 496. 
in nephritis, 1116, 1121. 
in relation to epistaxis, 938. 
low, during epileptic attack, 1495, 1499. 
in Addison's disease, 508. 
in bladcwatcr fever, 262. 
in diabetic coma, 4^. 
in kala-azar, 266. 
in typhus, 291, 298. 
normal, 794, 907. 
physiological varintions in, 907. 

Blood sedimentation rate in diorrhcca, 613. 
in disseminated lupus erythematosus, 

934. 

in leprosy, 92 

in rheumatoid arthritis, 1151. 
in spondylitis, 1161. 
in tuberculosis^ 1027, 1031. 

Blood>storage. function of spleen In, 778. 
•sugar, in diabetes mellitus, 423, 424, 425, 
426. 

in hyperinsulinism, 443. 
lag or steeple curves, 426. 
normal limits, 424. 

•urea clearance test of renal capacity, 

1100. 

•vessels, cerebral tumours of, 1332. 
diseases of, 906-930. 
radiography in, 803. 

Stood, viscosity of, in cholera, 134. 
in polycythi^ia, 751. 

Blood.voiumc, 725. 

Bluo lino after bismuth therapy, 217. 
on gums in lead poisoning, 363, 363. 
in mercurial poisoning, 382. 

Bockhart'g impetigo, 1229. 

Bocck’s oarcoidosu, 1246. 

BoUs, 1229. 

in diabetes, 1229. 
in unail-pcx, 1 64. 
in typhoid, 104. 
treatment of, 1230. 

Bone, mncurysnul pressure on, 859. 

carcinomatosis ol, os cause of leucoerythro* 
blastic anxmia. 743. 
di se ases of, 1171-1134. 
echinococcosis of, 324. 
excrescences in goundou, 236. 
necrosis of, in scarlet fever, 42. 
sarcoidosis of. 1246. 

Bono lesions in scromegaly, 434. 
in syphilis, 226. 
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Bodc lesions in crettoism» 493. 
m Cushings syndrome, 517. 
in erythroblastic anTnmia of Cooley, 743 
m goundou, 236 
in gout, 446. 
m Graves’s disease, 493. 
in hyperparathyroidism, 501, 502. 
m idiopathic steatorrhcea, 621. 
in mfantile scurvy, 463, 464. 
in leprosy, 91. 
m nuets, 465, 466. 
m sarcoidosis, 1246. 
m scurvy, 462. 
m s>philis, 203, 209. 
m tjphoid, 104. 
in ursmia, 1111 . 
m yaws, 234 

Boac>ii^rrow, aplasia of, 728. 

degene^^on o4 m chloramphemcol therapy, 

m pernicious anamia, 734. 
diseases of, 11S4. 

hyperplasia in acbolunc jaundice, 741. 

m haemorrhage, 730. 
m agranulocytosis, 756. 
m benzene poisoning, 339. 
in chrome myeloid leukitma, 758. 
m essential throtabocyarpenu, 772. 
in Gaucher’s disease, 785. 
in hyperparathyroidism. 501. 
m kw>azar, 2o5. 
in leulcsmia, 758, 764. 
in malaru, 249. 

in NiemanS'Pick’s disease, 785. 
m autntional macrocytic gn?w>ta, 475 . 
m pemiaoua aaamua, 735. 
in polycythniua, 750. 
m relation to red blood cell fi3rmatioa,729 
lesions of, m relation to anaemia, 730. 
necrosis of, m smalUpoa, 160. 
poisons acting on, 738. 
typhoid bacilli in, 105. 

Bones, action of radium on. 412. 

disease of the, 1171-1187. 

Borborygml, cause of, 630. 

Bordet and. Cengon, baallus vaccine us 
whooping-cough, 142. 

Bornholm disease, 193, 1166. 

Bosch yaws, 268. 

Bottle bacillus, 1216. 

Botulism, 123. 

Bouton diaphragmaUqae of Cufsaa de 
Mussy, 1066- 
Bouton d’Orient, 268 
Bovine tuberculosu, 85, 1QL7. 

Bowen’s disease, 1306. 

Bow-leg in nckets, 466. 

Box bead in nckets, 466. 

Brachial neuritis, 1166, 1577. 

plexus, anatomy and physiology oC 156S. 
birth injurv to. 1585. 
lesions of, 1563. 
paral>sis. 1568 

Brdebt-W achtcr bodies, 8S5. 

Bradycardia in dengue, 19CL 
in diphtheria, 73 
m heart Modi, 831. 
in myxicdenia, 496, 902, 
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Bradycardia m overdosage of digitalis, 8J5 
m phlebotomus fever, 189. 
in Stokes-Adams syndrome, 831. 
m yellow fever, 186. 
sinus, 820. 

Brain, abscess of, 1405. 
actmomycosis of, 195. 
cysts of, 1383. . . , .tit 

d^ease, degenerative and hereditary, * 
gumma of, 1460. 
hydatid cysts o£, 1384. 
in chrome alcoholism, 355. 
signs of local lesions of, 1307—1366. 
Brain-stones, 1384. 

tumours of, 138^1391. 

Braunia jassyensls, 322. 

Break-bone fever, 189. 

Bright’s disease, 1114. 

Brill’s disease, 296. 

Brissaud's syndrome, 485. 

Broca’s centre and speech, 1367. . 

Bromclhol (Avcitm) poisoning,^ deU) 
causing hepatic necrosis, oiU- 
Bromide intoxication, 1641. 
Bromidrosis, 1198- , 

BromsulphthaJ ein test of hver fimecon, 
Bronchi, adenoma al^972. 
cicatrical stenosis of the, 976. 
diseases of the, 963-986 
foreign bodies in the, 974, 
gummata of, 973 . 

infective granulomata of the, 
injuries to, 986. 

l^rosy of the, W3. _ ^ ...... 977 . 


obstruction of, hj external causes, 9 
syphilis of the, 973. 
tuberculosis of the, 973. 
tumours of the, 972. 

Bronchial casts, 96$. 
catarrh, 963. 

m nckets, 466. a 

spasm in relation to asthina, 9/8. 
stenosis and obstruction, 974. 

Bronchiectasis, 982 . 

aneurysm formation in, 983. 
cerebral abscess m, 935. 
congemtal, 983. 
cylindrical, 983. 

following bronchial stenosis, 9/4, v/o. 
in pulmonary hbro&is, 1007. 
saccular, 983. 

Bronchiolcctasis, 983. 

Bronchiolitis fibrosa obliterans, VO/- 
in infiuenza, 179. 
m measles, 152. 
in tvphus, 298 

Broncmtis, 963-972. 
acute catarrhal, 963. 
fibnoous, 967. 
plastic, 967 
purulent, 96S. 
suf^mrative, 965. 
adenouls m relation to, 942. 
bacteriology of, 963, 965, 966. 
capillary, 965, 10a9. 

in wbMping-cough, 140'. 
chronic, 969. 
catarrhal, 969. 
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BroQcliitis, chronic, fibrinoiis, 972. 
secondaiy, 972. 
suppurative, 971. 
classiScation of, 963. 
feUd, 971. 

from mechanical and chemical agencies^ 
967, 972. 
hzemoptoic, 1023. 
in ber>'llium poisoning, 3S6. 
in measles, 152. 
in neoplasms of the lung, 1042. 
in paratyphoid fever, 111. 
in small-pox, 164. 
in typhoid, 103. 
in whooping-cough, 139, 140. 
secondary, 967. 

BronchoUths as cause of bronchial obstruc- 
tion, 974. 

Bronchophony in pulmonary tuberculosis, 
1025. 

Seoacbo-paeumoaia, 1059. 
aspiration, in scarlet fever, 43. 
in diphtheria, 70. 71. 74. 
in measles, 150, 152. 
in paratyphoid fever, 111. 
in pbgue, 128. 
in rickets, 466. 
in scarlet fever, 43. 
in small-pox, 164, 
in typhus, 298. 
in tuidukoc fever, 126. 
in whooping-cough, 140. 
inhalauoa and deglutition, 1061. 
pneumococcus in relation to, 1059. 
primary, 1058. 
secondary. 1059. 

Bronzed diabetes, 680. 

Brooke's disease, 1309. 

Brown-S6quard syndrome, 1529. 

Brucella abortus, 125, 126. 

as cause of undulant fever, 125, 126. 
meliten^, 125. 
resistance to penidlUn, 7. 
sensitivity to streptomycin, 10. 
tularensis, 130. 

Brucellosis, 125. 

Bruit d'airain. in pneumothorax, 1032. 

. in tuberculous cavnty, 1025. 

de comage in supputati\e mediasttnitis, 
1090. 

de drapeau, 968. 
de grelottement, 960. 
dc pot fele, 1025. 

systolic, in intracranial ancurj'sm, 1443. 
Brushbum, electrical, 404, 405. 

Bubas, 233. 

braziliana, 263. 

Bubo, climatic, 191. 
indolent, 204. 
of chancroid, 143. 
of plague, the. 127, 128. 
aj-phililic, 204. 
tropical, 191. 

Bubonic plague, 128. 

Buerger's disease, 921. 

Bulbv paralysis^ dysphagia in. 542. 
in encephaluis lethorgica, 1416 
progressive, 1554. 


Bulldog facies in congenital syphilis, 227. 

jaw in congenital syphilis, 227. 

Bull-neck in diphtheria, 70. 

Bundle branch black, 833. 

Burnet’s intradennal test for undulant 
fever, 126. 

Burns, acute nephritis in relation to, 1115. 
arthritis following, 1155. 
in lightning stroke, 404, 405, 406. 
scarlet fever following, 41. 

Bursae, syphilitic affections of, 207. 

Bursitis, 1167. 

Byssinosis, 1015. 

Cachexia in Addison's disease, 508. 
in cancer of stomach, 591. 
in chronic mercurial poisoning, 382. 
in kala-azar, 266. 
in Simmonds's disease, 487, 
in subacute bacterial endocarditis, 887. 
in tropical eosinophillj, 314. 
light-headedness due to, 1642. 
malarial, 253. 
pituitary. 487. 

Cadmium, poisoning by, 387. 

Caecum, hyperplasric tuoercuIosU of, 639. 
Caisson disease, 395. 

Calabar swellings in loa loa, 329. 

Calciferol (vitamin Di), 455. 
in treatment of lupus, 1242. 
of osteitis defonnans, 1174. 
of osteomalacia, 1178. 
of sarcoidosis, 1246. 
of tetany, 505. 

Calcification, faultv in rickets, 465. 

of mesenteric glands, 719. 

Calcinosis cutis, 1300. . 

renal, 618. 

Calcium balance, negative, in Graves’s 
disease, 493. 

caseinate in osteitis deformans, 1174. 
content of bone in rickets, 465. 
deposits in hyperparathyroidism, 501. 
gluconate in acute te^y, 505. 
in carbon tetrachloride poisoning, 394. 
in spider bites, 339. 
in pemiosis, 1206. 

in relation to blood coagulation, 765. 

to lead poisoning, 365, 370. 
in sprue, 622. 

lactate in osteitis deformans, 1174. 

in oxalic acid poisoning, 363. 
metabolism in idiopathic steatorrheea, 620. 
in relation to fatty and soap dtarrbtca, 613 
parathyroids in rriauon to. 502. 
oxalate cty'stals in urine, 1099. 
of serum deficient in hypoparathyroidism, 
504. 

salts. In relation to tetany, 503, 505. 

in treatment of lead coliCf 364. 
versenate in acute lead poisoning, 364 
to accelerate elimination of lead, 371 
Calculi, biliary*, 694. 
pancreatic, 7(H, 707. 
pulmonary*, 1021. 
renal, 1140. 

California disease, 200. 

Callosities, 1297. 
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Calomel, 381. 

Camp fever, 295. 

Campbell de Morgan spots, 131x 
Cancer as cause of intestm^ obstructioo, 
641, 649. 

as a cause of jaundice, 662. 

as a sequel of gall-stones, 697. 

as a sequel of schistosomiasis, 320. 

en cuuasse, 1305. 

intestinal, sites of, 640 

lupus, in relation to, 1241. 

ot bile-ducts, 700. 

of brain, secondary, 1332. 

of colon, 640. 

of gall-bladder, 699. 

of User, 685. 

of lung, 1041. 

of mediastinum, 1094. 

of (esophagus, 551. 

of pancreas, 708. 

of pentoneum, 720. 

of stomach, 589. 

hzmatemesis m, 569, 591. 
resultmg from X-ray injury, 410. 
treatment of, 411. 

Cancrum ons, 527. 

m kala azar, 266 
Cjindida albicans, 527. 

not affected by aatibioucf, 16. 

Canites. 1317. 

uaj^um, 1323. 

Captures, fragility of, 776. 
toxic effects of arspbenanuoe remedies oou 
229. 

Capillaroset, toxic, 1259 
Capillary brooclutis, 965, 1059 
permeability m scurvy, ^2. 
pulsation m Graves's disease. 492. 
toxicosis, hxmorrha^ic, 774. 

Capsular hiemorrhaaes. 1437. 

: <iiA 
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Carbon tetrachloride in distomiasis, 3 
317, 318. 
m book-worm mfectaon, 333. 

ID tamiasis, 32J. 
poisonmg, 394. 

Carbuncle, 1229. 
in plague, 128. 
treatment 1230. 

Carcinoma. Stt tinder Cancer, 
basal cell, 1303. 
erysipelatoides, 1305. 

E qi,afT>i>Mg cell, 1305. 

qn>ia1ag?a of, 543. 

See flifo under Heart, 
arrhythmia, 819. 
asthma, 809. 

catheterisation, 806. , , jj-z*. 

cells m hypeiaemia and cedcnia of 


cirrhosis, 811. 
cycle, the, 793. 

Allure, 807. 

infarction, 836, 842. c(j2, 

electrocardiographic appearances n>» 

irregularity, 796. 
ti Hng y, nog. 
murmurs, 796, 797. 
neurosis, 904. 
output, 793, 806 
pain, 794 
tamponade, 879. 

Cardiacot negros, 750. 


Capsulitis, proUferauve, 1116. 

Caraate, 1333. 

Carapata fever, 243 
Carbarsoue m aouebic dysentery, 278. 
Carbohydrate dyspeiisia, lAtestmal, 629. 
causing spastic constipation, 605. 
digesttie ferments in reisnoa to, 629. 
enterococci in, 630. 
tn idiopathic steaiorttuxa, 620. 
excess in relauon to spontaneous bj^io- 
glycaemia, 443. 

metabolism, m disease, 702. 

Carbomycin, 14. 

Carbon dioxide, accumulatian of, m in- 
testine, 630 

as respiratory stimulant, 360 
snow m Bo^ien't 1306 

in chronic discoid lupus crvthcmatotus. 
1263. 

tn warts, 1302. 

disulphide poisoning, ddmum in, 1642. 
monoxide, 357. 
action of, 353 
poisoning. 357. 
mental disorder tn, 1642. 
tetrachlondo as tiier potson, 670. 
m ankylostomiasis, 3 j 3. 
tn asesnnit, 334. 


CardioUpto in complement fiianoa U 
syphilis, 205 
CardiomegaJy, f^^nial, 892. 
Cardiospasm, 543. ^ ^ 

Cardm-vascular system, diseases 
793-937. 

examination ot, 795. 

Carles, dental, 528. 


spin^ tuberculous, 1538 r 

Caronamide, prolongation of acnoa o 


glim by, 9. 

CarotcM and vitamin A, 45 4. ^ 


Carotid artery, internal, ancuiys®* * 
sinus, massage of, 824 
sinus syndrome, Slg. 

Carpal tunnel syndrome, 1572. 

Carphology, 14^. 

Carpo-pedm spasm, 504. 
m idiopathic stestorrhaa, 62K 

Carriers, amcebic dysentery. 27o. 
baciUary dysentery, 112, 117. 
bactexul, 1. 122. 

as cause of food poisoning, IZU, i 
cerebrospinal fever, 54, 63. 
cholera, 134. 
dipbthena, 68, 77. 
meningococcus. 54, 55. 
paratyphoid. 111. 
pneumoma, 1049. 
acariet fever, 36, 46. 
smaU-pox. 159 
typhoid, 93, 99, 103. 
typhus, 295. 
undulant fever. 125. 
whooping-cou^ 138. 

Camon’s disease, 144. 



Caseation of pulmonary tubercles, 1018. 

Casoni's intradermal test for hydatid 
disease, 685. 1047, 1085. 

Castle's extrinsic factor, 460. 
intrinsic factor. 734. 

Castration, mental effects of, 1645. 

C^ts in acute fibrinous bronchitis, 968, 
in acute nephritis, 1121. 
in Urdaccous disease of kidney, 1132. 

Cataplexy, 1507. 

Catamet following lightning-stroke, 405. 
m diabetes mellitus. 441. 
in d>’Strophia myotonica, 1602. 

Catarrh, bronchial, 963. 
in bacterial infection, 3. 
mucous of stomach, 615. 
suffocative, 965. 

Catatonia, 1658. 

Catatonic stupor, 1663, 1663. 

Catheterisation, cardiac, 806. 

Causalgia, 1571. 

Cavernous sinus, syndromes of, 1366. 
tiuombosls of, 1366, 1453. 

Cavitation process in pulmonary tuber- 
culosis, 1019. 

signs of, 1024. ' 

Cellulitis, cervical, in diphtheria, 70. 
in scarlet fever, 40, 
orbital, in erysipelas, 35. 

Centipedes, diseases due to, 340. 

Centrurus exlicauda, 340. 

Cephalin cholesterol docculation test, in 
liver function, 660. 

Cerebellar abscess in scarlet fever, 42. 
localisation of, 1403, 1409. ' 
apoplexy, 1440. 
ataxy. 1363. 1483. 
atrophies, 1481. 

delayed, 1481. 
gait, 1364. 
thrombosis, 1440. 

Cerebellum, localisation of lesions of, 1363. 

Cerebral abscess. 1405-1411. 

differentiated from meningitis, 1409,1410. 
in accessory-sinus suppuration, 941. 
in bronchiectasis, 985. 
in empyema, 1074. 
in gangrene of the lung, 1006. 
mental symptoms in, 1407, 1635. 
aneurysm. 1447. 
angiography, 1390. 

arterial disease and hypertension, 
mental disorders assoaated with. 
1630. 

thrombosis and hxmorrhage, 1435. 
aneurysm in relation to, 1435. 
differential dia^osis of, 1441. 
syphilis in relation to, 1435. 
arteries^ aneurysm of, 1447. 
syphilitic disease of, 1435. 
thrombosis of, 1435. 
artery, anterior, syndrome of, 1358. 
atheroma, 1443, 1630. 
diplegia, 1437. 
and deafness, 1483. 

birth abnonnalities associated with, 1487. 

epilepsy in, 1489. 

paresis and rigidity in, 1488. 
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Cerebral diplegia, perverse • movements in 
1489. 

embolism, 1445. 
in aneurysm. 1441. 
in septic endocarditis, 885, 886. 
haemorrhage in encephalitis lethargica, 
1415. 

in essential thrombocytopenia, 773. 
hemispheres, signs of local lesions of, 
1357. 

localisation, 1336. 
mcningo-vascular syphilis, 1459. 
soffening after thrombosis, 1436. 
sypUlis, 1459. 

thrambosis as cause of apoplexy, 1436, 
1437. 

and hsemorrhage, 1435-1443. 
atheroma in relation to, 1435. 
syphilitic, 1435. 

trauma, mental disorders in, 163S. 

tuberctiloma, 1384. 
tumour, 1380. 

mental disorders in, 1635. 
vascular lesions, 1435. 

in relation to insanity, 1630. 

Cerebro-macular degeneration, 1482. 

Cerebrospinal fever, 54. 

acute or ordinary type of, 55. 
age in relation to prognosis of, 63. 
and influenza, 57, 61. 
arthritis in, 64. 
carriers of, 54, 55, 63. 
cerebrospinal fluid in, 59, 60. 
chronic stage of, 56. 
complications of, 58» 
diet in, 64. 

differential diamosis of, 62. 
epidemics of, 54, 63. 
iulminatiDg type of, 57. 
incubation period of, 55. 
lumbar puncture in, 57, 59. 

repetition of, 64. 
malignant type of, 57. 
mild, confused with influenza, 57. 
mild types of, 57. 
mortality in, 63. 
prophylaxis of, 29. 
superacute type of, 37. 
fluid, 1377-1380. 
appearance of, 1379. 
cell count, 1379, 1380. 
ciroulatlon of, 1377. 
cytology of, 1378. 
in acute poliomyelitis, 1426. 
in acute syphilitic meningitis, 1398, 1461. 
in apoplexy, 1436, 1437. 
in cerebral abscess. 1409. 
in cerebral syphilis, 1461. 
in cerebral thrombosis and hsmorrkage, 
1436. 

m cerebrospinal fever, 59, 60. 
in compression of spinal cord, 1535. 
in diphtheria, 70. 
in disseminated sclerosis, 1475. 
in encephalitis, 1411. 
in encephalitis lethargica, 1415. 
in general paralysis, 1457. 

In hydrocephalus, 1399, 1403. 
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Cerebrospinal fluid, in hydrophobia, 1422, 
in intracranial tumours, 1389, 1390. 
m mtrameduUary tumours, 1534. 
m Landry’s paralysis, 1594. 
in lead encephalopathy, 368. 
in meningococcus memngitis, 59. 
m mumps, 176. 

m pneumococcal memngitis, 1392. 
m spinal cord tumours, 1534, 
m syphilis of nervous system, 1455. 
m tabes, 1457. 
in trypanosormasis, 272. 
m tuberculosis, 88. 
m tuberculous meningitis, 1396, 
m typhoid, 101 
m typhus fever, 297. 
m yellow fever, 186. 

increased pressure of, m intracranial 
tumours, 1389, 1390. 
pressure of, 1378. 
spirochetes m, 242, 243. 
turbidity of, 1379 
Wassermann reaction in, 1380. 
syphilis, 1459. 

Cer^cal glands, enlargement of, in diph- 
theria, 70. 
m measles, ISO. 
in scarlet fever, 39, 40, 42. 
in stnall-pox, 164. 
in trypanosome fever, 271. 
tuberculosis of, 738 
opisthotonos of infants, 53 
ribs, 1579. 

eympatkcUa paralysis, 1345. 
m syringomyelia, 1547. 

CervtcO'brachial syndromes, 1167. 

•occipital neuritu, 1577. 

Cestodes, diseases due to, 322-325. 

Ceylon sore mouth, 623. 

Chagas* disease, 274. 

Chancre, hard, 204 

herpetiform m lymphogranuloma uiguinale, 
191. 

pnmary, 203. 
soft, 143. 

Chancroid, 143, 144, 210. 

prophylaxis with sulphonanudes, 28. 

Chaps, 1206 

Charcot's dissociated sensory loss, 1545. 
joint disease, 1157. 
m synngomycUa, 1547. 
in tabes. 1462, 1465. 
treatment of, 1469. 

triad of symptoms in disseminated sclerosis, 
1476. 

Charcot-Leydeo crystals in acute fibnnous 
bronchitis, 968. 
in asthmatic sputum, 979. 
m amcebic dysentery, 277. 
Charcot-hlariC'Tooth type of muscular 
atrophy, 1563. 

ChauIIard'Minkowski type of haemolytic 
anxmia, 741 

Chaulmoogra oil in leprosy, 92. 

CheihUs, commisural exfoliativa, 1218, 
1324 

glandularis, 1324. 

Chemical tmtanu, dermatitis ^om, 1212. 


Chenopodium, oil of, as parasiticide, 323, 
333, 334, 335. 

Cherry-red spot m retma m amaurotic 
family idiocy, 1483. 

Chest, deformities of, m adenoids, 942. 
in emphysema, 999. 
m relation to bronchitis, 963. 
pain, causes of, 839, 1064. 

m pulmonary tuberculosis, 1001. 
radiography of the, 1026. , 

Cheyne-Stokes respiration, m acute hepan 
necrosis, 671. 
in apoplexy, 1438. 
in cardiac failure, 810. 
in mtracranial tumours, 

^ in tuberculous meningitis, 1396 

Chicago disease, 198. 

Chicken-pox, 171. 
and herpes zoster, 173. 
comphcations of, 173. ,, .gj 

differentiation from small-pox, lo5, » 
173, 1249. 
rash of, 1248, 1249. 

Chilblains, 1205. 

Child-bearmg, mental disorders asso 
with, 1644, 1646. 

Chilomastix mesmli, 284. 

Chiniofon m amcebic dysentery, 278. 

Chloasma utennum, 1202. 

Chloral, addiction to, 1642. 

Cblorampbenicol, 11. 
in acute laryngo-tracbeo bronchitis, w. 
m diancroid, 144. 
in enteritis, acute miectiw, 221. 
m Oea typhus, ^7. 
m folliculitis barbs, 1128. 
in goQorrhcea, 66 
m granuloma venereum, 1250 
m impetigo vulgans, 1226. , 

m lymphogranuloma inguinale, 192 
venereum, 1250 
in lung abscess, 1004. 

U) nummular eczema, 1219. 
in pneumonia, atypical, 1057. 
m psittacosis, 1058. 
in *' Q ” fever, 304. 
in rickettsial diseases, 287, 292, 295 
m Rocky Mountain tick typhus, 295 
in tropical ulcer, 1332. 
in tsutsugamusm disease, 292. 
in typhoid fever, 109. 
m t^hus fever, 12, 13, 300. 
in ulcerating granuloma, 1335. 
m virus pneumonia, 1057. 
in whooping-cough, 142. 
in vaws, 235. 

mmcations for use of, 12, 13. 
toxic effecta of, 13. 

CMorcycUzme m travel sickness, 403. , 

Chloride content of cerebrospinal 
1378^ 1380 

excretion m unne, 1099. 

m pneumonia, 1051. ,nOO 

increased m Addison's disease, hr. 

Chlorinated naphthalenes, poisoning r 
395. 

Chlorine m relation to bronchitis, 967. 

Chloroform contra-indicated in diabetes* 
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Chloroform poisoning, in relation to 
necrosis of liver, 670. 

Cbloroma, 763. 

Chlorophyll in treatment of halitosis, 530. 
Chloroquine diphosphate in amcebic abscess, 
282. 

in bJackwater fever, 263, 264. 
in malaria. 255, 257, 258. 

Chlorosis, 732. 

Chlortctracycline. 13, 14. 
in abacterial urethritis, 312. 
id amccbic dysentery, 279. 
in chancroid, 144. 
in Ilea typhus. 237. 
in folliculitis oarba:, 1228. 
in furunculosis, 1230. 
in gonorrhcca, 66. 
in ^pctigo vulgaris, 1226. 
in leptospirosis icterohscmorrhagica, 241. 
in lung abscess, 1004. 
in lymphogranuloma inguinale, 192. 

venereum, 1250. 
in nummular eczema, 1219. 
in psittacosis, 184. 
in “ Q ” fever, 304. 
in rat'bite fever, 245. 
in relapsing fever, 244. 
in Rocky hlountain tick typhus, 295. 
in tropical eoslnophilia, 315. 
in tropical ulcer, 1332. 
in tsutaugamushi disease, 292. 
in tulanemia, 131. 
in typhus fever, 300. 
in ulcerating gnmuloma, 133S. 
in ulcerative colitis. 637. 
in undulont fever, 127. 
in virus pneumonia, 1057. 
in uhoopins'cough, 142. 
in yaus, 235. 
indications for use of, 14. 
toxic effects of, 14. 

Cblorovin^l dichlomraloo, poisoning by, 
Choix fever, 293. 

Chokes,” the, in caisson duease, 397. 
Cholangioma, o85. 

Cholangitis, in gallstones, 696. 
suppurative, in cancer, 686, 699. 
in hydatid disease. 684 
in portal pylephlcDicis, 689. 
Cholecystitis, 689. 
achlorhydria, in, 690, 693. 
acute, 690. 
bacteriology of, 689. 
chronic, 691. 

and gall'Stoncs, 694. 
gangrenous, 690. 
suppurative, 690. 

Cholecystography, 692, 697. 

Cbolclilhiosia, b'H, 

Cholera, 133. 
arabulaton', 134. 
carrien 134. 

coniphcaiions and sccueLeof, 135. 

gravii^ 134. 

infantum, 614. 

moitality m. 136. 

nostras, 135. 


Cholera, prophylaxis of, 136. 
sicca, 134. 
types of, 134. 

Choleraic diarrhoea, 134. 

Cholerine, 134. 

Cholesteatoma of brain, 1383. 

Cfaolesterin in pseudo-chylous pleural effu- 
sion, lOSO. 

Cholesterol, activation of, by ultra-riolet 
rays, 455, 

excess of, In blood and bile, 694. 

histiocytoses, 1298. 

in blood in jaundice, 662. 

in corpus luteum of pregnancy, 694. 

in pancreatic cysts, 70S. 

in relation to atherosclerosis, 835, 919. 

gall-stones, 694. 
stones, 694. 

-free diet, 693. 

CholestcrouDmia, 694, 

Cholcstcrolosis, 694. 

Choline, 460. 

Chondrodysplasia, hereditary deforming, 
1183. 

unilateral, 1184. 

Chondrodystrophla fcctalis, 1182. 
Chondromata, multiple, 1183. 

Chorea, 1515. 
apoplectic, 1362, 1519. 
congeniul, 1488. 
gravidarum, 1515. 
ravis. 1518. 

eart disease in relation to, 1517. 
hcrediary, of adults, 1519. 

HuoUngtoo's, 1519. 
in prelacy, 1515. 
in scariet fever, 43. 
involuntary movements in, 1516. 
limp, 15li 

mental disorders in, 1517. 
moUis, 1517. 

psychical disturbances in, 1517. 
tccurrcnces in, 1518. 
relation of, to rheumatism, 1515« 
rheumatic, 1515. 

manifestations in, 1517. 
senile, 1519. 

Sydenham’s, 1515. 

mental changes in, 1634. 
tetanoid, 1484. 

Chorio-mcningilis, 1397. 

Choroiditis in congenital sj'phiUs, 226. 
in onchocerciasis, 329. 

Christmas factor in blood coagulation, 766, 
767. 

Chromainn cells, 506. 

Chrome bole, 384. 

Chromidrosis, 1198. 

Chromium, poisoning by, 384. 

Chvostek’s sign in hYpoparatbyrosdism, 504. 
in sprue, 621^ 624. 

Chyliform effusion intopicura lOSO. 
Chylolhorax, 1079. 

Chylous oscilcs, 686, 797. 

effusions. 787. 1079, 

Chyturia, 787, 1107. 

m filanari*, 327. 

Chyme, 5S^. 
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Cigarette-smoking in relation to chronic 
tracheitu, 956. 
to emphysema, 997, 
lung cancer, 1041. 

Circulatory failure, 806. 
m diphtheria, 71. 

system^ diseases of the, 793-937. 

Circumcision, preputial diphtheria after, 72. 

Cirrhosis, biliary, 679. 

Laeimec’s, 674 
multilobular, 674. 
of the liver, 673. 

in splenic amcmia, 781. 
of the lung, 1006. 
pericellular, 681. 
pigmentary, 680. 
pleUrogenous, 1006. 
portal, 674. 

primary hypertrophic hiUary, 679. 
secondary obstrucUve biliary, 680. 
Citrovorum factor, 460 
Cladorcbit wataom, 316. 

Cladosportum mansoni, 1333. 

Claudication, intermittent, 919. 

ui thrombo-angiitis obliterans, 921. 
Claustrophobia, 1679. 

Clavieeps purpurea, the ergot fungus, 345 
Ctavus, 234, 1297. 

m hysteria, 1671. 

Claw-hand in leprosy, 91. 

in ulnar paraiysu, 1572. 

CUmactenc, 522. 

atfecuve disorders at, 1645, 1647. 

Ciimauc bubo, 191. 

Clonorchiasis, 317 
Clonorctus sinensts, 317. 

Clostridia, sensitivity of, to penicillin, 7. 
Clostridium, botulmum, 123. 
toxin of, 123. 

diphthens, sensitivity of, to penicillin, 7. 
tetani, 81 
welchii, 33. 

in food poisoning, 124 
sensitivity of, to peniciUin, 7. 

Clubbing of fingers, causes of, 1171. 
in asbestosis, 1012. 
in bronchiectasis, 984. 
m chronic bronchitis, 970 
m congenital cystic disease of lung, 1044. 
m emphysema, 999. 
in empyema, 1073. 
m fibrosis of pancreas, 706. 
in hvpc^rophic osteo-arthropathy, 1171. 
m idiopathic steatorrhesa, 621. 
m lung abscess, 1003 
m morbus cceruleus, 897. 
m pulmonary emphysema, 998. 
m pulmonary fibrosis, 1007. 
m pulmonary tuberculosis, 1026. 
m reraooal iteius, 632 
tn subacute bacterial endocarditis, 887. 
m ulcerative colitis, 635. 

Glutton’s jomts, 227. 

Coagulation of blood, 767. 

Coal in relation to pneumoconiosis, 1008. 
•gas, poisoning by, 357. 

-far derivatives, account of, 388. 
poisoning by, 388. 


Coal miners’ asthma, 1011. 

pneumoconiosis, 1011. 

Coastal erysipelas. 329. 

Cocainum, 332, 1641. 

Coccidioides affecting lung, 1039. 
immitis, 200. 

Coccidioidomycosis, 200. 

Coccidioidosis, 200. . 

Cochliomyia americana, 337, 33». 
maccUana, 338. 

Coco. 233. . . 

Cod-hver oil m rickets, 467. 
vitamin value of, 455. 

Cccliac disease, 618. 
adult, 620. 

macrocytic anzmia m, 621. 

Ccenurus cerebralis, 324. 

Coffee-ground vomiting m cancer 
stomach, 591. 
m yellow fever, 187. 

ColcMcum, specific for acute gout, 44 

Cold, common, 147. _ 

sensitivity to, m myxeedema, 49/. 

Colic, appendicular, 654. 
biliary, 695. .. 

without gall-stones, 698, 705. 
due to fiatulence, 630. 
m acholunc jaundice, 741, 
wi acute infective enteritis, 3***.,, 
in acute intesiina] obstruction, 65t* 
m bacillary dysentery, 112, 114 
in cancer of the colon, 641 
m chronic pancreatitis, 70S. 
in diarrhoa, 611 
*" diverticuUtu, 644. 

Henoch’s purpura, 774. 


in renon^ ileitis. 632. 
ui tuberculous peniomtis, 719. 
lead, 363, 364. 367, 371. 
muco-membranous, 627. 
renal, 1141. 

Coliform bacillus infections, 94-9/ 
modes of uifection in, 94 
of gastro-intestinal system, 94. 
of urinary tract, 95. 
treatment of, 97. 

Colitis, 633 
acute catarrhal, 633 
as cause of diarrhoa, 611, 633 
as result of mercurial treatment, 233. 
chronic catarrhal, 633 
ententu m relation to, 633. 
in chrome mercuna! poisoning, 382 
localisation of, 633. 
mucous, 633 
tuberculous 638. 
ulcerative, 634. 

m mercunal poisoning, 381 
Collagen diseases, 930-937 
Collar of Venus m Bypbibs, 205 
Colloid milmm, 1312 
Colon, absorption in, 600. 

cancer of, 640 . x 

dilatation of, m idiopathic stcatorrnoa. 
duul, 599 
diverticula of, 644. 
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Colon, d^pepsia, 41. 
in bacillary dysentery, 112, 113, 115, 116. 
irritable, 627. 
movements of, 600. 
neurosis, 627. 
polypi of, 639. 
proiimal, 599. 

size, shape and position of, 601. 
spasm of, 627. 

stricture of, in ulcerative colitis, 635. 
ulceration of, in amoebic dysentery, 276,277. 
X-ray examination of, 602. 

Colonic spasm, 605. 

stomach, 599. 

Colour index of blood, 726. 
m hsmolytic ansemias, 740. 
m pernicious aiusmia, 736. 
in polycythxmia, 750. 

Coma after arsphenanxine, 230. 
diabetic, 439. 

differential diagnosis of, 1441. 
m acute alcoholism, 3S4. 
in acute necrosis of liver, 671. 
m barbiturate poisoning, 360. 
in Bright's disease, 1116. 
in carbon monoxide poisoning, 359. 
in cerebral thrombosis and apoplexy, 1441. 
in cerebrospinal fever, 56. 
in encephalitis letbargica, 1407. 
in heat hyperpyrexia, 408. 
ta tne ra e fa niai cumour, 1390. 
in plague, 128. 

in tuberculous meningitis, 1395. 

Ufsmie, 1111. 
vigil in typhus, 297. 

Comedones, 1282. 

Compensation neurosis, 1616, 1636. 
Compensatory circulation in cirrhosis of 
liver, 675. 

Complement fixation reactions in virus 
diseases, 147. 
in amcebic dysentery, 277. 
in psittacosis, 184. 
test for hydatids, 325. 
for schistosoixuasis, 320. ■ 

Compound F. See Hydrocortisone. 
Compressed air illness, 395. 

Concato's disease, 717. 

Concussion, mental symptoms following, 
1635. 

Condylomata, acuminata, 1301. 
broad, 205. 

Uta. 205, 225. 

Confusional state, 1626. 

Congenital heart disease, 893. 
hydrops, 745. 
spastic paralysis, 1487. 
syphilis, 225, 1471. 
of nervous system, 1471. 

Congo Boor maggot, 339. 

Conjugate deviation of eyes in apoplexy, 
1438. 

m encephalitis lethargica, 1418. 
in epilepsy. tSOO. 
in lesions of motor area, 1359. 
Conjunctive in leptospirosis icterohemor- 
rhagica, 239, 240. 
in phlebotomus fever, 183. 


Conjunctiva in rubella, 157. 
in trench fever, 301. 
in yellow fever, 186. 

Conjunctival diphtheria, 71, 72. 

Conjunctivitis in abacterial urethritis, 312. 
in allergic rhinitis, 939. 
in beryllium poisoning, 386. 
in chromium poisoning, 384. 
in chronic arsenical poisoning, 375. 
in measles, 152, 155. 
in onchocerciasis, 329. 
in Beiter’s syndrome, 1156. 
in rosacea, 1207. 
in small-pox, 162, 164. 
in South American trypanosomiasis, 274. 
metastatic, in gonorrheea, 67. 
phlyctenular, with adenoids, 942. 

Connective tissue, diseases of, 930 

Consciousness, 1613. 
loss of, in epileptic attacks, 1438. 

in Stokes-Adams syndrome, 831. 

Consolidation of lung, physical signs of, 
1024. 

Constipation, 605. 
colonic, 605. 

in acute appendicitis, 655. 
in acute intestinal obstruction, 651. 
in chronic duodenal ulcer, 578. 
in colon neurosis, 628. 
in diverticulitis, 644. 
in encephaltCrs lethof^ca, 1415, 1419 
is hypertrophic pylonc stenosis, 596. 
in me^acolon, 647. 
in pentonitis, 713. 

in tuberculous meningitis, 1395, 1396. 
spastic, 605. 

Consumption, 1017. 

Contracture, Dupuytren's. 1167. 

Ckintractures in cerebral diplegia, 1489, 1490. 
hysterical, 1672. 
in Friedreich's ataxia, 1480. 
in peroneal muscular atrophy, 1564. 
in syringomyelia, 1546. 
muscular, after poliomyelitis, 1428, 1430. 

Convalescent serum in glandular fever, 307. 
in measles, 154. 
in mumps, 177. 
in whooping-cough, 142. 
in yellow fever, 187. 

Conversion mechanism of hysteria, 1671. 
sjTnptoms, hysterical, 1614. 

ConviilsioD therapy in mental disorders, 
1621, 1654. 

in schizophrenia, 1667. 

Convulsions in acute necrosis of liver, 671. 
in ascariasis, 334. 
in cerebral diplegia, 1489. 
in cerebrospinal fever, 55, 58. 
in chicken-pox, 172, 173. 
in congenic^ syphilis, 1471. 
in heat hyperpyrexia, 408. 
in hydrocephalus in children, 1401. 
in infantile hemiplegia, 1490. 
in intracranial tumours, 13SS. 
in measles, 15^ 

in pneumonia in children, 1052. 

in rickeu, 466. 

in scarlet fever, 38, 41, 43. 
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Convulsions in tuberculous meningitis, 1396 
m typhoid, 104 
m ursnua, 1111, 1113 
in whooping cough, 140, 141 
Cooley’s anaemia, 743 
Copper arsemte, uses of, 373 
colloidal m coccidioidosis, 201 
traces of, essential for blood, 731 
Coproporphyrmuria, 368 
Cor pulmonale, 851, 852 
Cordyiobia anthropophaga, 338 
Cornea, sloughing of, ui chakra, 135 
in diphtheria, 72 

Comeal lesions, due to vttanun A de&ciencv. 
455 

ulceration in coogemtal syphilis, 226 
in leprosy, 91 
in measles, 152, 155 
in small poz, 164 
Corns, 1297 
Corona venens, 206 

Coronary arteries, atheroma of, 834. 835. 
836, 902 

diseases of the, 834 
in aortic incompetence 875 
insufRciency, acute, 849 
occlusion, 836, 842, 843 
angina pectons in relation to 843, 
atheroma as cause of, 836 
hypertension m relation to, 843 
in dubetesmellitus, 902 
with infarction of heart, 836 
tbfowbosts, 836, 842 
electrocardiogram m, 844 
Corpora quadngemina, localisation of 
lesioiu of, 1362 

Corpus luteum, a source of cholesterol 694 
striatum, localisation of lesions of, 1362 
Corrigan’s sign, 874, 875 
Corrosive poisons, 362 
subbmate, poisoning by, 381 
Corticotropmn (A.C.T H.), 483 
m acute gout 448 
in acute leuksnua, 764 
in ankylosing spondylitis, 1161, ll62 
m anhnus 312 
m asthma, 981 

in dcTmatomyoutis, 937, 1294 
in erythema multiforme, 1258 
in eTythrodeima 1269 
m generalised sclerodenna, 936 
in gout, 448 

m idiopathic acquired h»molytic anscmia 
747 

thrombocytopenic purpura, 77} 
m bchen planus, 1279 

in lupus erythematosus, disseminated, 935 

systcmatued, 1265 
m pemphigoid, 1289 
in pemphigus, benign, 1290 
er^thematodcs, 1289 
foluccus, 1289 
vujgam, 1288 

m polyartentis nodosa, 932. 
in rheumatoid arthnm, 1153, 1154 
m Suvens Johnson syndrome, 1258 
m Still s disease, 1164 
in ulcerative colitis, 637. 


Cortisone, in acute leukiemia, 764 
lo Addison’s disease 510,511. 
in adrenal surgery, 517 
in ankylosing spondylitis, 1161, 1162 
m arthntis, 312 
ui asthma, 981, 982 

in dermatomyositis, 937, 1294 
in disseminated lupus erythematosus, 933 
m erythroderma, 1270 
m generalised scleroderma, 936 

m ^rsutism, 513 , 

tn idiopathic acquired ksrooiytic ananw 
747 

thrombocytopenic purpura, 773 
in interstitial keratitis, 229 ,, 

m lupus erythematosus, disseminated, 933 
systematised, 1265 
UI pemphigoid, 1289 
m pemphigus benign 1290 
erythematodes, 1289 
foliaceus, 1289 
vulgaris, 1288 
in polyanentis nodosa, 932 
in pseudohermaphroditism, 516 

in rheumatoid arthntis, 1153, 1154 
in Sunmonds s disease, 488. 

ID Still s disease, 1 164 
in temporal srtentis 933 
in ulcerative colitis, 637 
in vinhsm, 513 

therapy, pulmonary esdema ui, 988 
Coryoebaeterium cLphtheris, 67 
^ry*a, acute, f47 
Cotton card room asthma, 1015 
cold, 1015 

Cough, brassy, m acute suppurative incd“ 
twins, 1090 

in trachea] tumours, 958 
gander, 958 

in acute bronchitis, 964. 

in acute pleurisy, 1064 

in amcebic abscess, 280 

in aortic aneurysm 860 

in asthma 979 

in beryllium poisoning 386 

in bronchial obstruction, 973 975, 976 

m bronchiectasis 984 

m broncho pneumonia 1058, 1060 

in chronic bronchitis, 969 

in diphtheria 71,75 

in emphysema. 999 

in enlarged mediastinal glands, 1092. 

in heart failure 809 

in hypersmia of lungs, 988 

in influenza 179 180 

in lung abscess, 1003 

m measles, ISO 

in pleuruy, 1064 

m pneumoixMxal pneumoma, 1050 
m pneumocomosis, 1009, 1011 
m psitucosis, 184 
in pulmonary collapse, 993 
in pulmonary emphysema, 998 
la pulmonary tubercuJosM, 1021, 1022,1^3 
UI tracheal obstruction, 960 
m Uacheitis, 955, 956 
in tropical eosinophilia, 313 
m tsuuugamusbi disease, 290. 
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Cough In virus pneumonia, 1057. 
in nhooping-cougb, 138, 139. 
tea-factory, 1040, 
tea-taster’s, 1040. 
weavers’, 1015. 

Coumarin in cardiac infarction, 843. 
Courvoisier’s law, 696, 

Cow-pox, 168. 

Crab yaws, 234. 

Crabs in relation to paragonimiasis, 317. 
Crachats perles, 970. 

Cracked-pot sound in hydrocephalus, 1401, 
1404. 

in tubercular ca\ity, 1025. 

Craft palsy, 1525. 

Cramp, occupational, 1526. 

writer’s, 1526. 

Cramps, heat, 407, 
in arsenical poisoning, 230, 374. 
in cholera, 134. 
in manganese poisoning, 335. 
in ^rogresshe muscular atrophy, 1556. 
Cranial abnormalities in cerebral diplegia, 
1439. 

enlargement in hydrocephalus, 1400, 

1401. 

nerve palsies in intracranial tumour, 1366, 
1388, 

in encephalitis letbomica, 1416. 
in relapsing fever, 243. 
in syphilitic meningitis, 1399. 
nerves, afTecUons of the, 1333. 
syphilitic paralysis of, 1399. 
taoenc aflectioas of, 1464. 
Craniopharyngioma in FrChlich’ssyndrome, 
489. 

Craoio-sclerosis, 1175. 

-tabes in ricketL 465. 

Craniostenosis, liSl. 

Craw-craw, 1329. 

Creatinine clearance test of renal function, 

1101. 

excretion in urine, 1098. 

Creeping eruption, 1334. 

Cretinism, 498. 

Crises, Dietl’s, 1148. 
gastric, 1462, 1465, 1468. 
hypertensive, 1444, 
hypothermic, 488, 
in exophthalmic goitre, 493. 
tabetic, 1462, 1465. 

Crohn's disease, 631. 

Crossed paralysis in lesions oF pons and 
medulla, 1363. 

Croup, 945. 

Crush syndrome, 1128. 

Cry, hydrocephalic, 1395. 

of syphilitic infant, 226. 

Cryptococcosis, 197. 

Cryptococcus neoformans, 197.. 

Crystals in urine, 1099. 

** Culfing ” of cerebral vessels in lethargic 
encephalitis, 1415. 
in syphilitic disease, 1435, 1455. 

Cuneus, lesions of, 1359. 

Curare, in hydrophobic spasms, 1423. 
Curschmano’a spirals in acute fibrinous 
bronchitis, 963. 


Curschmann’s spirals in asthma, 979. 
Cushing’s sradrome, 516. 

menta] disorders in, 1644. 

Cutis hypereiastica, 1296. 
laxa, 1298. 

rhomboidalis nuchm, 1295. 
Cyanocobalamin (vitamin Bji), 460, 734, 

as extrinsic factor, 734. 
in the treatment of pernicious ansmia, 
737. 738. 

of subacute combined d^eneration, 
1554. 

Cyanose tardive, 895. 

^anosts, enterogenous, 751^ 752. 

Cyanosis, central, in congemtai heart disease^ 
893. 

heliotrope, 180. 

in acute suppurative bronchitis, 966. 
in anilism, 392, 393. 
in cor pulmonale, 853. 
in emphysema, 998, 999. 

heart disease, 856. 
in Fallot’s tetralogy, 898- 
in heart disease, S09, 811. 
in laryngismus stridulus, 947. 
in morbus cceruleus, 897. 
in passive hypenemia of the lung^ 988. 
in phenyleoediamine poisoning, 393- 
in pneumothorax, 1082. 
in polycythsmia vera, 750. 
in pulmonary infarction, 991. 
tsdema, 989. 

Cyclical vomiting, ketosis in, 1105, 1106. 
of children, 561. 

Cyciops as intermediate host of guinea-'A’omi, 
330. 

leuckarti in relation to taniasis, 323. 
Cylindromata, 1309. 

Cysticercosis of brain, 324. 

C^sticercus bovis stage of tape-worm, 322. 

cellulose stage of tape-worm, 322, 1334. 
Cystine calculi, 1107, 1141. 

C^stinuria, 1107. 

Cystitis, baallus coli, 95. 
in paratyphoid fever. 111. 
in schistosomiasis, 320. 
in typhoid, 104, 110. 

Cysts, dermoid, 1303. 
echinococcus. 324, 1147. 
epidermal, 1303. 
hydatid, 324, 6S4. 
implantation, 1303. 
in compression of spinal cord, 1537. 
in paragonimiasis, 317, 1043. 
in txniasis, somatic, 324, 325. 
myxomatous degeneration, 1312. 
of brain, 324, 1383. 
of kidneys, 1146. 
of lung, 1044. 
of spleen, 779. 
pancreatic,^ 708. 
pleuro-pericardial, 1094. 
sebaceous, 1303. 
synovial, 1312. 
tiachc^, 957, 

Da Costa’s syndrome 904, 
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Dactylitis m cocgemtal syphilis, 226 ] 

in yaws, 234. 
syphilitic, 209. 

Damolseau’s line in pleural effusion, 1068. 
Dandruff, 1217 
Dandy fever. 189. 

Dapsone in dennatitis beipetifonnis, 1287. 
Dancr>Bnussy subcutaneous sarcoid, 
1261 

Darier’s disease, 1277. 

Day>dreaming, in schizoid personality 1657. 
DJD.T. in pediculosis, 1253, 1254. 
m proph} hzis of Oroya fover, 1 45. 
m prophylaxis of plague, 129. 

Deaf>mutes, mental defiaency in, 1683. 
Deafness, after cerebrospinal fever, 57, 59. 
after smalbpox, 164. 
hysterical, 1672. 
in congenital syphilis, 226 
in disseminated sclerosis, 1475. 
m measles, 152. 
in mumps, 176. 
in osteitis deformans, 1173. 
m osteogenesis imperfecta, 1180 
in quinine therapy, 256. 
m scarlet feter, 42. 
in Schilder’s duease, 1413. 
m streptomycin therapy, 11. 
m typhoid, 104. 
in typhua, 297. 

meningitic, m cerebrospinal fever, S9. 
nerve, 1351. 

aa complicauon of mumps, 176. 
m hiiairc't disease, 1353 
m tsutsugamushi disease, 291. 

Dcbr6 phcnomcooo m measles, 154, 
Decompression sickness, 395. 

Decr'Qy fever, 130. 

DcfscaUoo, 600 

direcuons as to m constipauon, 6O7, 
reflex, uauung of, 600. 606 
Dcflciency, coodiuoocd, 734. 

ducascs, 45'^82. 

Defluvtum capilloruxn, 1319 
Degenerauon, cerebro'tnacular, 1482. 
hepalodcoUcular, 1484. 
progressive Icnucular, 1484. 
stigmata of, 1684 
subacute combined, 1550. 
m ptlUfpM, 473. 
in pernicious aniemia, 736 
Dccenerauvo and hereditary brain .<»«- 
case. 1627 

DcgluUUon, norma], mechanism of^ 541. 

painful, in scute cesophagitis. 547. 
Debydradoa, 416, 4J7. 

for relief of intnicramal pressure, 139|. 

in scute infecUie cntentis, 121 

tn scute UrTTigo.trscheo btoncbiUs, 946. 

la bacUlsry d^nury, 114. 

in diarrhcts, oil. 

tn summer diarrhcca, 615 

m umma, 1110 

sodium, 416 

wster, 417 

Deiersne and Iloussy, “ t h s l s m ic syndrome ” 
of. U61. 

Delhi boil. 268. 


Delirium, 1625. 

balluanations in, 1625, 1626. 
in acute hepauc necrosis, 671. 
mxsmic, 30, 1642 
tremens, 1638. 

Deltoid bursitis, 1167. 

Delusional states, chronic, 1639. 
Delusions in anxie^ states, lost, 
in general paralysis, 1456, 1633. 
tn mental depression, 1649. 
in schimphreiua, 1660. 

Dementia, 1626. 
sfeor typhus, 29S. 
in pella;^ 1643. 
pa^ytica, 1455 
paranoides, 1664. 

? hantastica, 1664. 
ick’s, 1629. 

pfiBcox, 1656. ,0 

secondary, after cerebrospinal fever, so. 
senile and presenile, 1628 
simplex, 1664. ..ly 

Demorali^lion in chronic alcohohstn, to 
DemyelmaUon in Schilder’s disease, j^t 
m subacute combined degeneration, Is^ 
Dengue, 189. 

pen-anhntis m. 1156 
Dental canes, 528, 529 
and acunomycosis, 194. 
m relation to adenoids, 942. .. 

m relauon to mercurial stomatitis, * 0 * 
vitamins m relation to, 529. 
hygiene, 529 _ 

Cfcstmeoc, uDponaaae al, to reileatfio -t® ® 
sepsis, 529. 

Dentition, delayed. 10 nckets, 465. 

m congenital syphilis, 227 ... 

Depersonalisauon in anxiety states, l”t 
Depression, menial, in obsession^ 
orders, 1679 
symptonu of, 1649 
De Quervaia's disease, 1167. 

Dercum's disease, 1166 
Dcrmacentor andetsonr, 293, 294, 3Jt>* 
nckeluL 294 
vanabilis, 293, 294. 
veoustus, 336. 

Dertnacentroxentis rickcttsi, 293. 
DermaUUs, arsemcal, 231. 
after anphenamme preparatioos, 231* 
ankylostome, 332. 
artifacta, 1211 
atopic, 1195. 

bullosa stnata pratcnsis, 12l0. 
coogelalionia, 1210 
contact, 1214 

conugtous puituUr. of sheep, 1250. 
contusiforrms, 303. 
due to sciuuc rays, 1210 
to cold, 1209. 

to chcTTucal aubstaocea, 1212. 
to fungi, 1232. 
to heat, 1209. 
to mrcnanicil causca, 1211. 
to rsdioacuvity, 1210. 
exfoliauve, 1268. , 

after arspbcnamine preparatioos, 23>' 
after lotnvcnous 219. 
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Dermatitis, exfoliative, after sulphonamide 
preparations, 27. 
neonatortim (Ritter), 1226. 
herpetiformis, 1286. 
senile, 1289. 

in beryllium poisoning, 386, 

in chronic mercurial poisoning, 382. 

in dinitro-ortAo-cresoI poisoning, 392. 

in pellagra, 473. . _ 

in phenylenediamine poisoning, 393. 

in trinitrotoluene poisoning, 390. > 

infective, 1216. 

medicamentosa, 1265. 

of erysipelas, the, 34. 

radium, 412. 

red mite, 336, 

seborrhoeic, 1200, 1216. 

vegetans, 1231. 

X-ray, 410. 

Dermatofibroma, 1312. 
Dermatofibrosarcoma protuberans, 1312. 
Dermatobia hominis, 333. 
Dermatographism, 1255, 1256. 
Dermatomyositis, 936, 1293. 

Dermatoses, acneiform. 1281-1286. 
after arsphenamine therapy, 230, 231. 
Uchenoid, 1277-1281. 
squamous, 1270-1277. 

Dermatosis, pigmentary (Gougerot and 
Blum). 1260, 

progressive pigmentary (Schamberg), 1260. 
Derrms, tumours of the, 1310-1316. 
Dermographism, 1255. 

Dermoid cyst of brain, 324, 1383. 
of skin, 1303. 

Deseositisation in asthma, 931. 

Desert sore, 1329. 

Deoxycortone acetate in Addison's disease. 
SIO. 

d’Espino’s sign In enlarged mediastinal 
glands, 1093. 

Desquamation, in measles, 151. 
in rubella, 157. 
in scarlet fever, 39. 
in small-pox, 162. 

De Toni-Fanconi syndrome, 1179. 

Dcvic’s disease, 1478. 

Devil's grip, 193. 

Dextrocardm, 894. 

Dhobio itch, 1333. 

Diabetes, bronzed, 6S0. 
insipidus, 489. 

in Hand-SchUUer-Cbristian’s disease, 
489, 784. 

in cerebral syphilis, 1460. 
mellitus, 422-443. 

acute infections in, 431. 
adiposity In relation to, 449. 

Ktiology of, 422. 

complications of, 438. 

diagnosis of, 423. 

dietetic treatment of, 427, 431. 

heart disease in, 902. 

in acromegaly, 484. 

in Cushing’s ^-ndromc, 517. 

m boxnpehronutosis, 680. 

in relation to artenal degeneration, 439. 

in relation to pancieadtu, 705. 


Diabetes mellitus in relation to tubercu- 
losis, 438. 

incidence of, 422, 423. 
insulin treatment of, 427-437. 
mental disorders in, 1643. 
pathology of, 423. 
pregnancy in. 438. 
renu lesions in, 1125. 
surgical operations in, 437. 
symptoms of, 424. 
treatment of, 426. 
xanthoma in, 1298. 
tenuiHuus, 490. 

Diabetic coma, 439. 
gangrene, 439. 
glomerulosclerosis, 1125. 
neuritis, 425, 1592. 

Diacetic acid in urine, 1105. 
test for, 1106. 

Diachylon as an abortifacient, 365. 

Diamidines in kala-azar, 26S. 

Diaphragm, clonic spasm of, 1087. 
diseases of, 1087. 

displacement of, in ascites, 719, 732. 
efiects of megacolon on, 647. 
epidemic spasm of, 193. 
eventration of, 647. 
hysterical spasm of. 1088. 
paralysis of, 1088, 1432. 
spasm of the, 567, 1087. 
tonic spasm of, 1088. 

Diaphragmatic acute dry pleurisy, 1065. 
hernia, 1096. 
spasm, epidemic, 325. 

Diapbyses. cupping of, in rickets, 466. 

Diaphysial aclasis, 1183. 

Diarrbma, 609-614. 
achlorhydria causing, 554, 610. 
acute, treatment of, 613. 
chronic, 609, 614. 

Cochin-China, 623. 
epidemic, in children, 614 
fatty, 612, 613, 664 701. 
false, in dyschezia, 611. 
fermentative, 609, 612. 
flagellate, 284. 
gastrogenous, 610. 
hiU, 626. 

in bacillary dysente^, 114. 

in children, epidemic, 614. 

in cholera, 134. 

in colitis. 633, 634. 

m dj^chcria, 611. 

in epidemic dropsy, 348, 349. 

m food poisoning, 121, 122, 124. 

in idiopathic stcatorrhcca, 621. 

in intestinal carbohydrate dyspepsia, 630. 

m intestinal lipodystrophy, 632. 

in kala-azar, 266. 

in measles, 150. 

in polyposis, 640. 

in plague, 128. 

in rickets, 466. 

in tropiesU sprue, 624. 

in regional ileitis, 632. 

in tuberculous enteritis, 639. 

infective or infectious, 614. 

nervous, 610. l 
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Diarthcsa, nervous, treatment of, 614 
nocturnal m diabetes melUtus, 442 
post'prandial, 610. 
putrefactive, 609. 
soap, 613. 
summer, 614. 
tropical, 610 
Diaschisu, 1337, 1371. 

Diastase in unne, 701, 1100. 

Diastatic index in mumps, raised, 176 
in acute pancreatitis, 1100. 

Dia%o reaction m measles, 151, 
in small'pox, 162. 
m typhus, 297. 

Dick test in scarlet fever, 37, 44. 

Dieutamceba fragilis, 275. 

Diet, cholcsterol-frce, 693. 
in cceliac disease, 619. 
in diabetes, 431-435 
u\ epidunic diarihrea, 617. 
m gastnc and duodezial idcer, 531. 
in gaxtntta, 572, 574. 
in gout, 448 
m hzmatemesis, 570. 
m heart failure, 813. 
in hraoparathyroidism, 506. 
m idiopathic steatorrhcea, 622. 

<n ketosis, 435, 437. 

Uv obesity. 450, 451. 

^ tropicu sprue, 625, 626. 
low calaum, to accelerate elumnatton of 
lead, 370 

reduciog, 450, 451. 

Salt-free, in ascites, 724. 

Dietl’s crises in movable kidney, 1148. 

^ treatment of, 1149. 

Digeatioo, 599. 

tdle of stomach m, 556. 

Digestive disorders and neurasthenic 

m dent^ canes, 528. 
m tickets, 466. 

system, diseases of the, 525-724. 
m typhoid fever, 102. 

Digitalis, scuon of, 814. 
as cause of bradycardu, 815. 
of extra systoles, 815 
of heart block, 831 
of sino*auncuiar block, 82L 
dosage of, 814. 

effect of, as shoisn by clecuocaidiogrspb.SlS, 
forms of. in use, 814 
in auncular fibrillation, 827r 828, $70. 
m auncular flutter, 826. 
m heart failure, 813. 
m hypertensive heart failure, 851. 
in paroxysmal tachycardia, 824 
oierdosage of, symptoms of, 815. 
DieitaUsation, 814. 

Digoxin, 814, 824 
Dihydrostreplomycin, 11. 
Dihydrotachystcrol (A.T. 10) m ueaunent 
of tetany, 505. 

Dilatation of the heart, 892. 
of the msophagus m cancer, 551. 
of the stomach, scute, 597. 
m pylonc obstrucuon, 59S, 596. 
Dunenhydnnate in trai d aickness, 403, 


Dimercaprol m acute mercurial poiwtunjf, 
381. 

m arsenical dermatitis, 231. 
in arseiucal encephalopathy, 232. 

poisoning, acute, 374. 
in arsine poisonmg. 376. 
in bismu^ poisoning, 218. 
m erythroderma, 1269. 
m gold poisoning, 1153. 
m hepato-lenticuiar degeneration, I’W. 
m mercurial stomatitis, 233. 
Dimethylarsine, 373. 

poisoning by, 376. , 

Dunetbylphtlmlate m prophylaxis oi insecv 
bites, 337. , 

Dinltrobenzcne poisoning, 390. 
Dinitro-ort^-cresol, fjoisoning by, 39J* 
Duutrophenol poisoning, 391. 
Diorchitrema pseudocirrata, 318. 
Dipetalonema. stceptocerca, 326. . 

Diphenhydramine in travel sickness, w • 
Diphtheria, 67-79. 

£tiology of, 67. 
age-madence of, 67. 
anutozin, 77, 78 
bactenology of, 68. 
blood m, 72. 
earners, 68, 77, 
comphcations of. 72 
conjunctival, 71, 72. 
contacts, unmunuation of, 76, 77 
cutaneous. 72, 1232, 1330. 
diagnosis Of, 74. 
fhuctal, 70 
hsmorrhagic, 72, 76 
incubation period of, 70 
infections of the 72, 1232, 1330. 
intubation m, 78 
larynge^, 71, 75, 78. 
malignant, 70, 75, 76, 77. 
monabty in, 75. 
myocarditis in, 890, 891. 
nasal, 71. 
of eye, 71, 72. 
paralysis in, 73, 78, 1591. 
pathology of, 69. 
pharyngeal parUys . _ 
post-scarlatinal, 44. 
prepuUal, 72, 
prognosis in, 75 
prophylactic treatment of, 76. 
quarantine for, 76. 

^hxek lest of susceptibility to, 76 
seasonal prevalence, 67. 
sepuc, 72, 76 
rashes in, 72 
symptoms of, 70. 
toxm ui immune therapy, 3. 
toxins of, 69. 
treatment of. 76. 
umbilical, 72 
vaginal, 72. 
vulval, 72. 
wound, 72. 

Diphtheritic sores, 1330. 
DiphyUobothnum cordatum, 322 
houghton^ 322. 
latum, 322. 
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Diphyllobotliriutn mansoni, 323. 

parvum, 322. 

Diplegia, cerebral, 1487. 

Diplogonoporus grandist 322. 

Diplopia, as symptom of increased intra- 
cranial pressure, 1387. 
crossed, 1341. 

diagnostic indications of, 1341. 
in acute alcoholism, 353. 
in barbiturate poisoningy 360. 
in botulism, 123. 
in cerebral abscess, 1387. 
in disseminated sclerosis, 1474. 
in encephalitis lethaigica, 1416. 
in fourth-nerve paralysis, 1341<. 
in intracranial tumour, 1387. 
in migraine, 1510. 
in myasthenia gravis, 1604. 

Dipsomania, 355. 

Dipylidium caninum, 322. 

Displacement murmur in pleurisy >«ith 
effusion, 1069. 

Disseminated sclerosis, 1472. 

Dissociation, in hysteria, 1673. 

Distoma crassum, 316. 
hepaticum, 316. 
bctcroebycs, 318. 
ringcri, 317. 
sinense, 317. 
westermaoi, 317. 

Dlstomatosls, pulmonaiy, 317. 

Distomlasis, 316-321. 

Dithranol in psoriasis, 1273. 

Dittrich’s plugs, 1200. 
in bronchiectasis, 984. 
in chronic suppurative bronchitis, 97t. 
Diuretics in ascites, 724. 
in chronic nephritis, 1123. 
in heart failure, 815. 

Divers’ paralysis, 395. 

Diverticula as cause of acute Intestinal 
obstruction, 649. 

of stomach and small intestine, 593. 
of the colon, 644. 
of pharynx and ersophagus, 546. 
traction, 546. 

DivcrticuUlis, 644. 
causing peritonitis, 712. 
in relation to cancer, 645. 
indications for operation in, 645. 
DivcrticulosU, 644. 

Diving, conditions entailed by, 395. 

Dog nose, 236. 

Dog’s disease, 18S. 

Ootichocoloa, 646. 

Dracontiasls, 330. 

Dracunculus medinensis, 330. 

Drainage, postural, 1004. 

in abscess of the lung, 1005. 

In bronchiectasis, 9So. 
in collapse of the lungs, 993. 

Dreamy state u precursor oreptlepdcsttack, 
1499. 

Drepanocytosis, hereditary, 740. 743. 
Drcycr’s agglutiiulion test for n-phoid, 
103. 

Drop foot, 1374. 15S9. 
wrist, 1569. 1SS9. 


Dn>pl6t infection in acute poliomyelitis, 
1424. 

in the common cold, 148. 
in plague, 127. 
in scarlet fever, 36. 
in tuberculosis, 85. 

Dropsy, epidemic, 348. 
in cancer of liver, 686. 
in cardiac failure, treatment of, 809. 
pleural, 1076. 
renal, 1113, 1116, 1121. 
theories of causation of, 1113. 

Drug addiction, 1637-1642. 
eruptions, 27, 1265. 

Drugs.asa cause of skin eruptions, 1265-1268. 
effect of, on colour of urine, 1106. 
in tlw treatment of Insanity, 1620. 
Drunkenness, 353. 

Dubini’s disease (electric chorea), 1414. 
Ducrey’s infection, 143. 

Duct, thoracic, diseases of, 787. 

Ductus artcriosu^ patent, 896, 897. 
Duguct’s ulcerations in typhoid, 102. 
Duhring’s disease, 1286. 

Duodenal bulb. Irregularity in, significance 
of, 579. 

contents, pancreatic ferments in, 701. 
drainage for obtaining bile, 692. 
feeding, 587. 
ileus, 597. 

ulcer, chronic, 573-587. 
hyperchlorhydria m, 579, 
intermissions in, 578. 
not liable to malignant change, 579. 
perforation in, 579. 
ptyalism in, 530. 
smoking in relation to, 576, 579. 
treatment of, 5S0-587. 

Duodenum, as source of infection in chole- 
cystitis, 690. 
diverticula of, 598. 

Dupuytreo’s contracture, 1167. 

Dust as predisposing to tubercular infection, 
1003-1017. 
consumption, 3009. 
disease of the lung, 1008. 
in relation to asthma, 978. 
to bronchitis, 939. 
to emphysema, 997. 
to pneumoconiosis, 1003. 
to silicosis, 1010. 

Dwarfism, 486. 

w achondroplasia, 1 182. 
in cretins, 499. 
in Fancont syrndrome, 1179. 
in Frohlich's syndrome, 489. 
in idiopathic steatorrheca, 621. 
pituitary in relation to, 486. 

Dysarthria, 1367, 1373. 
ataxic. 1373. 
flaccid or atrophic, 1373. 
foUoH-ing heat hyperpyrexia, 40S. 

In barbiturate poisoning, 360. 
m cerebellar apoplexy. 1440. 
in cerebral atheroma, 1444. 
in Fncdrcich’s ataxia. 1480. 
in hepaio-Icnticular degeneration, 1484. 
in methyl mercury poisoning, 383. 
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Eczema ab solare, 1210. 
atopic, 1222. 
autolytic, 1220. 
craquele, 1211. 
discoid, 1219. 
endogenoiis, 1221. 
hypostatic, 1223. 
infantile, 1221. 
nummular, 1219. 
pruriginous, 1222. 

facikl, 1195. 
vaccinatum, 1249. 

Eczematide, 1218, 1220. 

Effort syndrome, 904. 

Effusion, pericardial, 879, 880. 
peritoneal, 721. 
pleura], 1067. 

anomalous forms of, 1072. < 

Effusions, serous, causes of, 1067. 

Ehlers'Danlos syndrome, 1296. 

Eiscnmengcr’s complex, 900. 

Elbow, " tennis," 1 167. 

Electrical conwlsant therapy in affeedve 
disorder, 1654. 
injuries, 403. 

Electrocardiogram, abnormal, 800. 
normal, 799, 800. 
of acute pericarditis, 879, 880. 
of angina pectoris, 838. 
of aortic stenosis. 873. 
of auricular fibrillation, 827. 
of auricular Outter, 825. 
of auriculo'ventricular block, 830. 
of bundlc'branch block, 801, 333. 
of cardiac infarction, 844, 845. 
of chronic constrictive pericarditis, 882. 
of congenital heart disease, 896, 893. 
of coronary insufficiency, acute, 849. 
of effect of digiuUs, 815. 
of emph}’se:na heart disease, 856. 
of h)'pertension, 851. 
of intra-ventricular block, SOI. 
of left ventricular h)'pertropby, 800. 

. of mitral stenosis, 868. 
of myocardial injury, SOI. 
of paroxysmal tachycardia, 824. 
of pulmonary heart disease, 853. ‘ 
of right ventricular h>'pertrophy, SOI. 
of SlokcS'Adams syndrome, 831. 
of s>phiUuc aortitis, 861. 
of \xnlricular tachycardia, 828. 
of \Volff<Parkinson>\Vhite syndrome, 833. 
Electrocardiography, 798-802. 
Electrocution, judiaal, 403. 
£leclro*«occpbalography, 1493, 1682. 
in epilepsy, 1493. 
in psychopathic personalia, 1682.^ 
Electrolyto control, function of kidneys in, 
U09. 

Electrolytes and water, disturbances of, 
4IS-422. 

Elementary bodies of Fsseben in vacdral 
lesions. 169. 

Elephantiasis, 928. 
fUaitsl, 326, 327. , 
from sparsrsnum infection, 323. 
nostras, 1224. 
scrrucosa. 327. 


Elephantiasis, vulval in lymphogranuloma 
inguinale, 192. 

EUiptocytosis, 740. 

Ellis, curve of, in pleural effusion, 1063. 

Emboli, gas, in caisson disease, 396, 397. 
in auricular fibrillation, 827. 
in subacute bacterial endocarditis, 886. 
malignant, from cancer of liver, 685. 
varieties of, 886. 

Embolic forms of pulmonary infarction, 990. 

Embolism, 925. 
air, 854, 1446. 
cerebrsil, 1445. 
fat, 854, 1446. 
femoral, 925. 
in apoplexy^ 1446. 
in diphtheria, 73. 
in endocarditis, 32, 886. 
in mitral stenosis, 868. 
of central artery of retina, 886. 
paiadoxica), 925. 
parasitic, 243. 
pulmona^, 852, 990. 
thrombosis and, 925. 

Emetics, action 562. 

Emetine in amccbic dysentery, 273. 
in amccbic hepatitis and abscess, 282. 
in chronic alcoholism. 1639. 
in distomiasis, 316, 317, 318. 
in schistosomiasis, 321. 
poisoning, 278. 

Emetine^Bismutli'Iodld^ 278. 
in amcebie dysentery, 278. 
in amoebic hepatitis. 282. 

Emotional causca of vomiting, 561, 
changes in mania, 1648. 
incongruity la schizophrenia, 1662. 
instability m progressive muscular atrophy, 
1560. 

Emphysema, acute vesicular, 1002. 
bullous, 998, 999. 
compensatory, 1026. 
in cadmium poisoning, 387. 
focal, ion. 
heart disease, 855. 
marginal, 998. 
mediastinal, 1091. 
pulmonary, 997, 1026. 
theories of, 998. 

Emphysematous chest, 999. 
gtrdJe, the, 999. 

EmprostbotoDos in tetanus, 82. 

Empyema, 1072. 
actinomycotic, 1038. 
apical, 1075. 
bacteriology of, 1072. 
diaphragmatic, 1076. 
evacuation of pus in, 1075. 
fetid, 1073. 
interlobar. 1076. 
necessitatis, 1073, 1074. 

u a cause of pneumothorax, 1031. 
of accessory sinuses, 940. 
of unlruni, 940. 
path of infection in, 1072. 
pointing, 1073. 
pulsating, 1073. 
special varieties of, 1075. 
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Encephalitis, 1404. 

associated with acute specific fevers, 141t^ 
acute, 1411. 
epidemic, 1414. 
haemorrhagic. 1414. 
lethargica, 14l4. 
mental state in, 1634. 

Parkinsonian syndrome in,, 151?. 
sequelte of, 1417. 
periaxialis, 1412. 
subacute inclusion body, 141.3. 
suppurative, ]405. 

Encephalo-myelUia, 1411. 
complicating measles, 152. 
followmg vaccmation, 170. 

Encephalopathy, arsenical, in arspheoa* 
mine therapy, 230, 232, 
Encephalopathy, hypertensive, 1444. 
m acute nephntis, 1116, 1119. 
lead. 368, 371. 

Enchondromatosis, 1183. 

Endarteritis, 931. 

in generalised scleroderma, 935. 
Endocarditis, 884, 
acute bacterial, 889. 
atypical verru,cQus, 8S9 
bacterial, 884. 
m acute tonsillitis, 533. 
m measles, 152. 
m relation to chorea, 1518. 
in rheumatic fever, 50. 
in scarlet fever, 43. 
infective, 884 
rheumatic, 49, 51, 889 
subacute bacterial, 885. 
embolism in, 886. 
murmur tn, 886 
Osier’s nodes in, 886, 
penicillin in, 88s. 
valvular defects m, 886. 
vegetations in, 885. 
verrucous, 933. 

Endocardium, diseases of the, 884-890. 
tuberculosis of, 890. 

Endochondral ossification, diseases of. 
1182. 

Endocrine causes of aezuaL precocity. 523. 
glands, diseases of the, 483-524. 
mental disorders associated with diseases 
of, 1643 

Endodermopbyton m tinea imbneata. 1333. 
EndoUmax nana, 275. 

Endometritis in gonorrbcca, 67. 

Endothelial lesions, as cause of hsmorrhaoic 
states, 771, 

Endothelioma of brain, 1382. 
of pleura, 1086. 

Endothelium m relation to bsmorrhagic 
tendencies, 771, 

Endotoxins, 3. 

and exotoxina contrasted, 3. 

Enema, opaque, technique of, 602, 603. 
Enopbthalmos, 1345. 

m cancer of asopbagus, 552. 
tn mediastinal tumours, 1095. 

Entamceba coli, 275. 

histolytica, 113, 275, 279. 636. 

Enlcnc fever, 97. 


Enteric fever, group of organisms, 98. 

Enteritis, 631. 

acute infective, 119. 

as a cause of diarrhcca, 610. 

chronic, 631. 

toxic Salmonella, 121. 

tuberculous, 638. 

Enterobiasis, 335. 

Enterobius vermiculans, 335. ,.a 

Enterococci in carbohydrate dyspepsHi 

£ntero*colitis, 152. 

Enterogastrone, 587. 

Enterogenous cyanosis, 752. 

EntcroUnase, 599, 701. 

Enuresis in ascariasis, 334. . 

nocturnal, adenoids as a cause of, 94 • 

Envelope crystals^ 1099. 

Eosinopbilia, 753. 
hereditary, 753. 
pulmona^ tropical, 313. 
tropical, 313, 753. 
with splenomegaly^ 754. 

Eosinophilic leukaemia, 754. 

Epeira diadema, 339. 

Ependymoma, 

Epbedrine m nat 

in accessory sinus suppuration, 941. 
m allergic condiuons^ 711. 
m asthma. 980. 

in chronic postvral hypotension^oio’ 
m complete heart block, 832. 
m myasthenia gravis, 1606. 

Ephehdes, 1202. ... ,,, 

Epidemic djarrheea in children, 61+' 
jaundice, 663, 

Epidermolysis bullosa, 1291. 

Epidermophyton meuinale, 1333. 

BpididrmiW m ahlom 
urujary tract, 96. 
m gonorrhm, 66. 
in syphilis, 207. 

Epididyaio-orchitis, filarial, 327. 

I radcixiatous laryns*^ ' 


Epilepsia partialis continua, 1502. 

Epilepsy, 1492-1507. 

«tiology of, 1493. 
alcoholic, 1639. 
aura m, 1495, 1496. 
cardiac, 1502. 
convulsion m, 1495^ 
cursive, 1499. 
cysticercus, 32-^ 1504. 
diagnosis of, 1503. 

diurnal„1501. leno 1637- 

effect of, on infeWectualpoivera, 15W» 

electro-encephalogram in, 1493. 

essential, 1492. 

exciting causes of, 1494. 

heredity m, 1494, 

idiopathic, 1492. 

in cerebral abscess, 1407, 1403. 

ui cerebral diplegia, 1489, 

in infantile hemiplegia, 1491. 

in somatic tsmaais, 324. 

m tuberose sclerosis, 1487. 

Jacksonian, 1492. 
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Epilepsy, major fits of, 1495. 
marriage aod pregnancy in relation to, 1505, 
mental disorders associated with, 1636. 

state in, 1500. 
minor, 1499. 
myoclonus, 1502, 1520. 
nocturnal, 1501. 
periodicity of, 1500. 
post-convulsive phenomena in, 1500. 
prodromata, 1495. 
prognosis of, 1504. 
psychomotor, 1360. 

fits of, 1499. 
refiex, 1502. 
symptomatic, 1492. 
symptoms of, 1495. 
traumatic, 1501. 
treatment of, 1504. 
varieties of, 1501. 

Epileptic cry, 1496, 
furor^ 1636. 

Epileptiform attacks in brain tumours, 1384. 
in cerebral syphilis, 1460, 
in general pamysis of the Insane, 1456. 
in lead poisoning, 368. 

EpUoia, 1486. 

Epiphyseal changes in coogenital syphilis, 
226. 

in rickets, 465. 

Epiphyses in achondroplasia, 1182. 
Epiphysitis, syphilitic, 226. 

Epistaxis, 938. 
in cirrhosis of the liver, 677. 
in heredUary hasmorrhagic telangiectasia. 

Epithelioma adenoides cysticum, 1309. 
apocrine, 1309. 
calcifying (Malherbe), 1310. 
of cesophagus, 551. 

Epituberculosls, 1026. 

Erb type of par^ysis in birth injury, 1585. 
Erb’s juvenile type of muscular dystrophy, 
1598. 

myotonic reaction, 1603. 
p^y, 1568. 

sign in hypoparathyroidism, 504. 
^sy^ulitic^^asUc paraplegia, 1469. 

Ergotamine tartrate in mignune, 1511. 
Ergotism, 345. 

Eructation, offensive, in pyloric obstructioo, 
594. 

Eruption, bullous, in congenital syphilis, 225. 

creeping, 1334. 

Erysipelas, 34. 
coastal, 329. 
recurring, 35. 

Erysipeloid, 1232. 

Et^ipelothriz rhusiopathise, 7. 

Ery'thcma after arsphenamine remedies, 231. 
annulare centrifugum (Darier), 12SS. 
chronicum migrans, 1258. 
cootusiform, 1260. 
elcvatum diutinum, 1299. 
figuratum perstons, 1259. 
fixed, 1255. 

in bacterial food poisoning, 121, 
in pellagra, 473. 


Erythema in septicaemia, 31. 
induratum, 1244, 1261. 
infantum of Jacquet, 1223. 
infectious, 305. 
multiforme, 1257. 
nodosum, 307, 1260. 
of the ninth day, 231, 1255. 
pernio, 1205. 
rheumatic, 50, 51. 
simple, 1254. 
simplex gyratum, 1258. 
toxic, 1254. 

Erythnemia, 749, 750. 
m onoxxmia, 400. 

Erythralgia, 924. 

Erythroblastosis foetalis, 745. 

Erythroblasts, 729. 

Eiythrocyanosis, 924, 1205. 
cnmim puellarum frigida, 924, 1206. 

Erythrocyte sedimentation rate, 727. 
in pregnancy, 727, 
in rheumatoid arthritis, 1151, 
in tuberculosis, 1027. 

Erythroeyfosis^ 749. 

in mountain sickness, 400. 

Erythroderma, 1268. 

lymphadenopathic, 1268. 

Er^hresdema, 308. 

ErythxomelaJgia^ 924. 
an chronic arsemcal poisoning, 374. 

Erythromycin, 14. 

Erythroplasia (Queyrat), 1307. 

Espundia, 268. 

Esthiomene, 192. 

Ether, addiction to^ 1642. 

Eugenics in relation to mental deficiency 
1867. 

Euglobulin in urine, 1102. 

Eunuchism, 520. 

mental changes due to, 1645. 

Eunuchoid giants, 485, 521. 

Eunuchoidism, 520. 

Euphoria, in disseirunated sclerosis, 1475. 
m general paralysis, 1456. 
in sepiicEjnia, 31. 

Eurymorpb habitus, 1646. 

Euscorpius italicus, 340. 

Exercises. Buerger’s, for thrombo-angiids 
obliterans, 922. 

postural, for osteo-arthritis, 1159. 

E^iaustion and inanition, mental disorders 
associated \rith, 1642. 

Exncr’s centre for written language, 1367. 

Exophthalmic goitre, 491.^ 

cardio-\'ascular system In, 492. 
gastro-intestinal system in, 492. 
metabolism in, 493. 
nervous system in, 492. 
ocular sigiu in, 493. 
psychogenic factors in, 1643. 
thiouracil in, 494. 

Exophthalmic ophthalmoplegia, 493. 

Exophthalmos in chloroma, 763. 
in exophthalmic goitre, 492. 
in Uand-SchiUler-Chrutian’s <Uscase, 784. 
in lesion of cersncal sjmpathctic, 1345, 
in rat-bite fevu, 245. 

Exostoses, multiple, 1183. 
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Exostosi* in pulznooaiy new growth*, 1042. 

Exostosis, subungual, 1322. 

Exotoxins, 3. 

and endotoxins, contrasted, 3. 

Expectoration in pulmonary tuberculosis. 

Extrasystoles, 821. 

auricular, 821. 

in digitalis overdosage, 815. 

mterpolated, 821. 

nod^. 822. 

veatncular, 822. 

‘ Extrinsic foctor " m protem food, 556. 
ui relaUon to anxmias, 734. 

Eye affections m aerome^y, 484. 
in cerebrospinal fever, 59. 
in diabetes mellitus, 441, 442. 
m herpes zoster, 1248. 
m measles, 152, 155. 
m methanol poisoning, 357. 
m pemphigus, 1290. 
m small.pox, 162, 164. 
m syphilis, 207, 226. 
m tnchlorethylene poisoning, 395. 
m vitamin A deficient, 4S5. 
complications of sleeping sickness, 272. 
lesions, filanal, 329. 

Eyes, care of the, m smalUpox, 168. 
conjugate devutien of, m apoplexy, 1438. 
in exophthalmic goitre, 493. 
to Gaucher’s disease, 78S. 
m toxic adenomatous goitre, 495. 

Facial contracture after Bell's paralysis, 

hemispasm, 1341. 
paralysis, 1349. 
from birth injury, 1585 
irom canes of teznpoml bone, 1349. 
from^herpea of the geniculate gan^ion, 

in encephabtis lethargica, 1416. 
spasm, peripheral, 1351. 

Facies, adenoid, 943. 
choleraic, 135. 

Hippocratica, 713. 
in aortic anmryata, SbO 
m cerebral atheroma, 1443. ' 

in cerebral diplegia, 1489. 
m curhosis of the liver, 676. 
m congenital s)pbihs, 227. 
m cretumm, 499. 
m Cushing’s syndrome, 516. 
in enceph^tis lethargica, 1416 
in hepato-leaUcular degeneration, 1484. 
m Homer’s syndrome, 1345. 
m hypochromic idiopathic atuenua, 732. 
m manganese poisonmg, 385 
in Mediterranean anxaua, 743. 
m myxcedema, 496. 
in myasthenia gravis, 1605. 
in pi^ysis agitans, 1512. 
ia pentoatO»i 713. 
m sleeping sickness, 272. 
m systemic sclerosis, 1292. 
leprotic, 91. 
monsololdf 1685. 
myopathic, 1599, 1601. 


Fades, tabetic, 1465. . . , 

Facio-scapulo-humeral typo of myopaiof. 

1598. , -ct 

Factors V and VII in blood coagulation, 763 


Fg» c^l accumulation as 

mtestinal obstruction, 649. 
effects of, 607. ... 

vomiting m mtestinal obstruction, ost. 
Faeces, bDe-produ^ m, 663^^ ^ 


demonstration of tubercle bacilU in, 8 
exammaUoD of, 603. 
in jaundice, 663. 
occult blood m, 603. 

tests for, 603, 604. 
pancreatic ferments in, 701. 
retention of, effects oS, 607. 

Facet’s sign m yellow fever, 186. 

Faulting in heart disease, 794, 817. 

1 methmnoglobuixnua, 752. 
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Falx cerebri, localisation 

7361 . . ^ 

Familial icterus gravis neonatorumi 
periodic paralysis, 1607. 
spastic paralysis, 1482, 

Famine fever, 241. 

Fanconi syndrome, 468, 1179. 

Fannia caniculans, 339. 

Farcy, 131, 132 
buds, 131, 132. 
pipes, 131. 

Fanners’ lung, 1016. 
skin, 12J0. 

Fascise, fibrositis of, 1166, 

Fasciola hepatlea, 316, 

Fascioiiasis, 316. 

Fasciolopsis buski, 316. 

Fat, adinity of, for nitrogen, 396. , 

digeetioa defective m sprue, 620, os 
embolism, 854, 1446. ,,, 

excess of, m stools, 612. 619, 663. 703^ 
in stools from deficient pancreatic 
701. 

in unne, 1107. „ 

metabolism m disease, 618. 

in idiopathic steatorrbsa, 620. ^q2 

necrosis in acute necrosis of 


^lublc 454, 


subcutaneous, loss of 
Fatigue as s^ptom of rheumatoid arthno* 

in relation to lead palsy, 367. 

Fatty diarrhoea, 610, 612, 701. 

m diphtheria, 70. 

Fauces in scarlet fever, 38, 40. 

syphilitic ulcer of. 206. 

Fausse teigne amientacde, 1194 
Favus, 1234, 1235. 

Febns comatosa, 1414. 
dava, 184. 
recurrens, 241. 

Feeble-aiindednees, 1684. 

Felly’s symlrome, 1151. 

Feminisatioo, S13. 

Femoral thrombosis, 927. 
in typhoid, 103. 
m typhus, 298, 
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FermeatdClofi, ^stHc, ia relation to flatu- 
lence, 566. 

in pyloric obstniction, 594. 
intestmal, as cause of diarrbcea, 610, 612. 
in carbohydrate dyspepsia, 629. 
Ferments in relation to car^hydrate diges- 
tion, 629. 

Ferric chloride test for ketone bodies in 
urine, 425. 

Fcstination in paralysis sgitsns, 1512. 

Fever, abortus, 125. 
bilious remittent, 242. 
black, 264. 
blackwater, 260, 
break-bone, 189. 
camp, 295. 

Carapata, 243, 
cerebrospinal 54. 

Cholz. 293. 
dandy, 189. 
deer-fly, 130. j 
enteric, 97. 
famine, 241. 
five-day, 300. 

following sulphanilamide administration, 27. 
gastric, 97. 

K ndiuar, 3QS. 

moglobinuric, 260. 
icteric, 242. 
intermittent, 245. 
jail, 295. 

Japanese river, 288. 
j^gie. 245, 

Kendal's, 184. 

Malu, 125. 
marsh, 245. 

Mediterranean, 125. 
melanursc, 260. > , 

meningococcal, 54. 

Meuse, 300. 

Monday, 1015. 

Oroya, 144. 

Pahvant Valley, 130. 
papataci, 188. 
paratyphoid, 110. 
phlebotomus, 188. 
pinta, 293. , 

Pym’s, 188. 

“ Q,” 302, 
quintan, 300, 
rat-bite, 244. 
relapsing, 241. 
remittent, 245. 
rheumatic, 48. 

Uocky Mountain spotted, 293. 
sand-fly, 188. 

Sao Paulo, 293. 
scarlet, 36. 
spirillum, 241. 
splenic, of animals, 79. 
spotted, of Eastern type, 293. 

Sumatra mite, 288. 
swamp, 237. 
three-day, 188. 
tick, 243. 

Tobia, 243. 
trench, 30Q. 
trypanosome, 271. 


Fever, tsutsugamushi, 28S. 
typhoid, 97. 
t^hus, 295. 
ucdul^t, 125. 

Volhynia, 300. 
yellow, 184. 

Fibrillation, auricular, 826. 

muscular, clinical instances of, 1559, 1560. 
in encephalitis lethargies, 1417. ' 
in interstittal neuritis, 1576. 
in peroneal muscular atrophy, 1564. 
in progressive muscular atrophy, 1559. 

Fibrin, 765. 

Fibrinogen, 765, 767. 

Fibrocystic disease, local, 1175. 

Fibro-elastosis, 889. i 

Fibroma colli, 1312. 
durum, 1312. 
en pastille, 1312. ' 
molle, 1312. 
of kidney, 1144. 

Fibromatosis osteoplastica osseum, 1175. 

Fibroplasia, endocardial, SS9. 

Fibrosis, endocardial, 889. 

in pulmonary tuberculosis, 1019, 1020, 1025. 
insular, 1007. 

of wast^ musdes in peroneal muscular 
atrophy, 1563, 1S64. 
progressive massive, 1011. 
retictilar, 1007. 

Fibrositis, 1165. 
types of, 1165. 

Fibrous nodules, 1166, 1169. 
tissues, diseases of the, 1150. 

Fibbre amarilla, 184. 

Fiedler's myocarditis, 891. 

Fibvre boutonneuse, 286, 293. 
jaune, 184. 

Fifth disease, 305. 

Ftlaria bancrofti, 326, 328. 

83 cause of chylothorax, 1079. 
as cause of chyluria, 1107. 
as cause of elephantiasis, 326, 327, 325. 
life cycle of, 326. 
loa, 326, 328. 
malayi, 326, 323. 
ozzardi, 326. 

Persians, 326. 

Filariasis, 326. 

Filatow-Dukes disease, 304. 

Filiz mas for tape-worm. 323. 

FUtrable viruses, 146, 147. 

Fingers, clubbing of, 1171. 

•• dead," 920. 

HippoMtic, 1171. 
in ^^maud’s phenomenon, 923. 
in systemic sderosis, 1292. 
sausage-like, in syrincomyelia, 1547. 
webb^ in oxycephaly, 1181. 

Fish, poisonous, 34J. 

Fish-Uver oils, vitamin \’alue of, 454, 455. 

Fistula between gall-bladder and bowel, 696. 
gastro-colic, 588. 592. 
gastro-jcjuno-coiic, 58S. ^ 
so ano, alter uJeeraOve colitis, 635. 

in pulmonary tuberculosis, 1026. 
jciuno-coUc, SSS. 

TCsico-coUc, 645. 
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Fits, auditory, 1493 

m frontal lobe tumours, 1358 
Jacksonian, 1497 
local, 1497 
paralytic, 1498 
olfactory and gustatory, 1493 
psychic, 1499 
sensory, 1498, 1499 
visual, 1498 
Five-day fever, 300 

Flaccid paralysis in cerebrospinal fever, 58 
paraplegia in subacute combined degenera- 
uon^ 1552. 1553 

Flaccidity in progressive spinal muscular 
atrophy of children, 1566 
Flagellate diarrhoea, 284 
Flatulence, gastric, 566 
m baallaiy dysentery, 115 
m cirrhosis of liver, 676. 
m intestinal carbohydrate djspepsia 630 
in pulmonary tuberculosis, 1021, 1024 
m sprue, 624 
intestinal, 630 
Flea typhus, 236 

Fleas in relation to spread of plague, 127, 129 
Fleck typhus, 295 
Fleshy Imnd in synogomyeUa, 1547 
Flezibilitas cerea m encephalitis lethargtca, 
1416 

Flies as earners of infection in epidemic 
diarrhcea, 615 

genera of, causing intestinal myiasis 337 
m relation to baallaiy dysente^, 112 
in relation to cholera, 134 
in relation to typhoid, 93 
Fluid retention as a factor m infection, 2 
Flukes, diseases due to, 316-321 
Flush, hecuc in pulmonary tuberculosis, 1022 
malar, in myscedema, 496 
Foam cells m xanthoma, 1293 
Focal sepsis in relation to arthntis, 1153 
to hbrositis, 1165 
to gall bladder infection, 689 
to gout, 445 

to Henoch s purpura, 774 
to pyannia, 32 
to roeiunatic fever, 48 
Festal adenoma, 500 
FoUc acid, 460 735 

definency in idiopathic steatorrhoea 620 
in nutntional macrocytic an®nua, 477 
Fohe a deux, 1669 
Folinic acid, 460 
Folliculitis barbae, 1227 
profunda, 1227 

Fontanelle, antenor, in rickets 466 
Food, arsenical contamination of 373 
as a cause of durrhcea 609, 614 
highly seasoned, aa a cause of cirrhosis of 
liver, 674 

m relation to fibrosius, 1166, 1167 
m relation to gout, 444 448 
in reUuon to urticaria, i2a5. 
lead contamination of, 365 
poisoning, 119 

by Ciostndium botulinum 123 
by Clostridium Mclchii, 124 
by Salmonella organisms, 119, 121. 


INDEX 

Food poisoning, sUphylococcal, 122 
toxin, type of, 122 
Foods, allergic reactions to, /iu» 
Foot-and-mouth disease, 182. 

Foot deformiUei in abacterial urcthntis, Jn- 
m acromegaly, 484 
m mycetoma, 197 
Foot-^op, 1574, 1589 
m benben, 470 
rot, 1218 

Fordyce condtUon, 1309 
Foreign bodies m appendix, 654. 

m bronchi, 974 , , . - 7i 

m nose m relation to diphtheria, / 
in trachea 959 
Forest yaws, 268 

Formol-gel test m kala azar, 267 ^ 

Fortification spectrum of migrame, 
Foster Kennedy's syndrome, 

Fouadin in filanasis, 328 
m schistosomiasis, 321 
Fourth disease, 304 
Fowler's solution in disseminated scie 
1477 

Fox-Fordyce disease, 1231 
Fractional test-meal, 559 . 

Fractures in enchondromatosis, liv-* 
m focal osteitis fibrosa, 1176 
ID fragihtas ossium, 1180 
in Gaucher’s disease, 118^ 
m hyperparathyroidum, 501 
in multiple myeloma, 1185 
m oiteomalacu, 1177 
m the Fanconj syndrome, 1179 ..J 

spontaneous, m idiopathic steatortn(»» 
Fragibtas crtnium, 1319 
ossium congenita, 1180 
Fragility of red cells, 741 
m ardiolunc jaundice, 741 
Frambmsia, 233 
Freckles, 1202 . 

Frei's intradermal test m lymphograti 
inguinale, 192. 

Fremitus, hydaud, 1047 , 079 

Friction fremitus, m acute pencardins, 
m acute dry pleurisy 1064 
m chronic pleuruy, 1066 
m pneumonia 1051 a i7 

Fndenchsen-Waterhouse sjmdrom®* 
Fnedrexch's ataxia, 1479 
disease, 1479 
Frohlicb’s syndrome, 488 
From’s syndrome, 1379 -27 

Frontal bossing m congenital sypbihs 
Frontal lobe, abscess of, 1408 
signs of local lesions of 13a3 
tumour syndrome of, 1358 
Frostbite, 1210 
Fugue, hysterical, 1673 
Fuller’s earth. 1014 

Fulminate itch, 383 ojO 

Fundus oculi, in bemgn hypertension, ’ 
Fungi, dermatitis due to, 1232—1240 
m relation to pulmonary lesions, 10->» 
patfaogemc to man, 193 


poisomnz by, 345 
Fungicidal dusts, causing n 
mg, 383 


ercimal pn>«® 
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Funicxilitis, endemic, 327. 

Fur dyes as cause of deimatitis, 1467. 
Furuncle^ 1229. 

Fusifomus, sensitivity to penicillin, 7. 


Gait, cerebellar, 1364. 
in alcoholic neuritis, 1589. 
in beriberi, 470. 
in bubonic pla^e, 128. 
in cerebral diplegia, 1489. 
in chorea, 1516. 
in disseminated sclerosis, 1474. 
in Friedreich’s ataaia, 1480. 
in hysteria, 1672. 
in lathyrism, 350. 
in manganese poisoning, 385. 
in osteomalacia, 1177. 
in paralysis agitans, 1512. 
in pellagra, 474. 

in pseudo-hypertrophic muscular dj-strophy, 
1597. 

in sleeping-sickness, 272. 
in tiimtrotoluene poisoning, 390. 
Galactosuria 444. 

Gall-bladder, B. coll infection of, 689. 
carcinoma 699. 
cholesterosis ox, 694. 
diseases of, 689. 
dyspepsia, 695, 697. 
empyema of, 690. 
gangrene of, 690. 
infection, sources of, 689, 694. 
strawberry, 694. 

X-ray examination of, 692. 

Galloping consumption, 1021. 

Gall-stone colic, 695. 

dyspepsia, 69S. 

Gall-stones, 694. 
achlorhydria and, 690. 
as cause of acute intestinal obstruction, 649. 
calcium bilirubinate, 741. 
cancer as a sequel of, 697. 
composition of, 695, 696. 

Impaction of, 695. 

in acholuric jaundice, 741. 

in relation to jaundice, 661, 664. 

in relation to pancreatic necrosis, 703, 704. 

in typhoid fever, 103. 

G^vano-cautery in fibroma molle, 1312. 
in granuloma telangiectaticum, 1315. 
in stellate hxmangioma, 1314. 
Gametocytes of malarial parasite, 247. 
Gander cough of tracheal obstruction, 958. 
Ganglioneuroma, 520. 

Gangosa, 234, 236. 

G^grcne in acute appendicitis, 654. 
m agranulocytosis, 756. 
in benzene poisoning, 3S8. 
in cholera, 135. 
in diabetes, 439. 
in diphtheria, 72, 73. 
in endocarditis, 8S6. 
in ergotism, 345. 

in periphery arteriosclerosis, 919. 
in Rocky Mountain tick typhus, 294. 
in scarlet fever, 44. 

m throtnbo-angittis obliterans, 921, 922. 
in thrombosis, 925. 


Gangrene in tropical ulcer, 1332. 
in typhus, 298. 
of the lung, 1005. 
of parotid in mi^ps, 176. 
of strangulated intestine, 651. 

Gangrenous stomatitis, 527. 
in agranulocytosis, 527. 
in measles, 152, 155. 

Canister disease, 1009. 

Ganscr syndrome, 1674. 

Gargoyiism, 1686. ^ 

Garland’s triangle in pleurisy with effusion. 
1068. 

Gas, deficient elimination of, 566. 
emboli in caisson disease, 396, 397. 
in flatulence, nature of, 566, 567. 
produced in intestinal carbohydrate dys- 
pepsia, 629, 630. 
in megacolon, 647. 

Gas poisoning, acute tracheitis caused by, 954. 
as a cause of bronchitis, 967. 
fibroid changes in lung in, 1006. 
in relation to tracheitis, 954. 
pulmonary erdema after, 988. 

Gasserian ganglion, alcohol injection of, 
1348. 

Gastrectomy, partial, 586. 

Gastric anal^ts, 559. 
and duodenal ulcer, 575-'587. 
acute, 576. 
etiology of, 575. 

carcinomatous developments in, 586, 
590. 

chronic, 577-587. 
complications of, 578, 579. 
diet in, 581. 
treatment of, 580-587. 
bxmatemesis in, 577, 579. 
incidence of, 575. 
pathogenesis of, 576. 
position of, as affecting pain, 577. 
post-ulcer regime, SSS. 
smokingin relation to, 576, 581,583, 584. 
strict ulcer treatment, 583. 
surgical treatment of, 586, 
tubercular, 588. 
crises of tabes, 1462, 1465. 

treatment of, 1468. 
disorders, causes of, 557, 
diverticula, 598. ’ 

fever, 97. 
flatulence, 566. 
infection, 557. 
irritants, 556, 557. 
juice, bactericidal action of the, 556. 
excessive secredon of, 554. 
hyposecretion of, 554. 
normal, 553. 
resting, 560. 

lavage, in acute mercurial poisoning, 381. 
in alcoholic coma, 355. 
in chronic gastric and duodenal ulcer, 582. 
in chronic gastritis, 574. 
motility, 555. 

putrefaction as a cause of fiatulence, 566. 
secretion, 553. 

reguladon of, 555. 
sensation, 556. 
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Gastric analysis, syznptoma of functional 
nervous disorders, 557. 
reflex, ongin of, 558. 
ulcer, chronic, 577. 

carcinomstous development of, 578. 
cicatnsauon of, causing hour-glass 
stomach, 578. 

heaimg of, causmg obstruction, 578. 
perforated, 578. 

Gastritis, acute catarrhal, 571. 
phlegmonous, 572. 
suppurative, 572. 
alcohoUc, 571, 573, 574. 
atrophic, 573. 
chronic, 573. 
diffuse suppurative, S72. 
luematoeenous, 557. 

Gastro-colic fistula after gastnc operauons, 
587. 

in cancer of colon^ 588, 592. 

Gastrodiscus hominu, 316. 

Gastro-enteritis from bacterial poisoning, 
121, 122, 124. 

iQ acute lead poisoning, 363. 
in fungus poisoning, 345. 
Gastro-enterostomy, anzmia foUowmg, 732. 
•gastrostomy in hour-glass stomach, 594. 
•mtesUnal allergy, 710. 
catarrh in chronic alcoholism, 355. 
infection, acute, 614. 

•Jejunal and jejunal ulcer, 587. 

•jeiunitis, post^operauve, 5 b7. 

•leluno-coUc fistula, 587. 

•jejunostomy, m cancer of stomach, 593 
m pylone obstruction, 586. 

Gastroscopy, 560. 

Gastrotaxis, S69. 

Gaucher’s disease, 784, 1186. 

Gee-Herter disease, 620, 1178. 
Gee-Thaysen disease, 620 
General paralysis of the insane, 1455. 
dementia m, 1632. 
juvenile, 1633. 

Lissauer form of, 1633 
Wassermann test in, 1457. 

Geniculate ganglion, herpes of, 1349. 
Genital mucous membranes, ^pbtberUic 
infection of, 70, 72. 

organs, defective development of, m 
Frohlich's syndrome, 489. 
m cretinism, 499. 
m dystrophu myotomca, 1602. 
m vinlism, 512. 

lesions of, in lymphogranuloma loguinale. 


m ulceratmg granuloma, 1335. 
tract, abactenal infection of, 310. 
Gemtais, serpiginous ulceration of, 1334. 
Gentian violet m clonorchiasu, 318 
in enterobiasis, 335. 
in strongyloidiiuu, 326. 

Gerhardt's sign, 961. 

German measles, 156 
Gesture language, 1369. 

Gbon’s focus, 1018 
Giardia diarrbcea, 284. 

Giardia intestinalis, 284. 
lambba, 284. 


Giddiness in carbon monoxide poisoning* 
359. 

in epilepsy, 1499. 
in heart disease, 794. 
m mtracraaial tumour, 1388. 
in mimme, 1509. 

Gierko's syndrome, 452, 892. 

Gigantism, 485. 

Gilchnst’s disease, 198, 1239. 

GiUes de la Touretto’s disease, 1524, mjv 
Gingivitis m relation to pyorrheea, isi, 
marginal, 528. 

Girdle sensation m tabes, 1403. 

Giaaders, 131. . with 

Glands, cemcal, enlargement ot, 
adenoids, 942. 

mediastmal, enlargement ox, lUV^. 
GlMdulv fever, 305-307. 
pumunc type, 306. 

typhoid type, 306. , , -f. 

Gians penis, primary syphilitic so 
204. 

Gianzmann’s disease, 771. 

Glass-pock, 171. , 

Glaucoma m epidemic '* ’ 

Glioblastoffla multiTorme, 1382. 

Glioma of bram, 1381. 

Globin insulin, 429. ,, 

Globulin, antimemopbihc, 765, 760. 
inurme, 1102. 

Globus hystericus, 539, 1671. 
Glomangioma, 1315. 
Glomerulo-nepbritis, lllo. 
Glomerulosclerosis, diabeuc, 442, n • 
intercapillaiy, 1125. Mmef, 

dossil xnorsiians, a trypanosotns 
271. 

palpalis, a trypanosome earner, 
swynnertoni, 271. 
tachinoides, 271. 

Glossitis, 1327. -- 

chronic superficial in sypbihs, 2Ut>" 
ezfoliata, 1327. 
m anzmias, 732. 
m Paterson’s syndrome, 543. 
in pellagra, 473. 
m penuaoua amenua, 736. 

Moeller's 1327. 
rhomboidea m^iana, 1327. 
syphiJjuc, 208. 

Glossodjmxa, 1327. 

exfoUata, 1327. ,, 

Glossopharyngeal neuralgia, 1354 
Glottic spasm, 953. 

m tetanus, 82. 

Glottis, (edema of, 944. 
m measles, 151. 
m mumps, 176. 

m typhus, 298 , -cy 

Glove and stocking anaesthesia, 15°'* 


m rheumatoid arthnus, 1151. 
Gluten of wheat, intolerance of, “* 
disease, 618. 

m idiopathic steatorrbeea, 620. 
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Glyceryl trinitrate in anginal attacks, SIO. 
Glycogen disease, 4S2. 

Glycosuria, causes of, 422. 
in acromegaly, 484. 
in biain>stcm lesions, 1363. 
in Graves’s disease, 493. 
in relation to blood sugar, 423. 
in sciatica, 1592. 
in whooping-cough, 140. 
pituitary gland in ration to, 483. 
thyrotoxic, 494. 

Gmelin's test for blle-pigmmt, 662. 

Goal’s ^ channel of infection in un> 

dulant fever, 125, 126_. 

Goeckerman regime in psoriasis, 1272 
Goitre, 499. 
colloid, 499. 
exophthalmic, 491. 
malignant change in, 500. 
nodular, 499. 
parenchymatous, 499. 
pressing on trachea, 500. 
thyrotoxic nodular, 495. 
toxic adenomatous, 495. 

Gold poisoning, effect of, on Uver, 671. 
therapy, complications of, 1152 
in arthritis, 1152 
in lupus ery^ematosus, 1263. 
in rheumatoid arthritis, 1152, 1153. 
in Still’s disease, 1164. 

Gonadotrophin, 483. 

Gonads in acromegaly, 484. 

in pseudo-bennapmoditism, 514, S15. 
in stmmonds’s disease, 487. 

Gonococcal arthritis, 1154. 
peritonitis, 715. 
septicaemia, 31. 

Gonococcus, the, 65. 

sensitivity to penidlUn, 7, 8. 

Gonorrhoea, 65. 
in the female, 66. 
in the male, 65. 

prophylaxis with sulphooamides, 28. 
Goodall’s illness of mfectioa, 150. 
Goose-gait ^Tith alkaptonuria, 1105. 
Gordon's sign in spastic paraplegia, 1529. 
Goundou, ^6. 

Gout, 444. , 

acute, 446. 

alcoholism in relation to, 355, 445. 
chalky, 446. 
chronic, 447. 
classical, 446, 447. 

differentiated ffooi rheumatic fever, 52 
irregular, 447. 
mental disorders in, 1643. 
radiographic appearances in, 447. 
tophi in, 1301. 

Gouty cb^ges in chronic lead poisoning, 426. 
Gower's mixture in migraine, 1511. 
Gowersj the “ tonic atrophy ” of, 1557. 
Gradenigo’s syndrome, 1342. 

Gramicidin, 6. 

Grand mal. 1495. 

Granular kidney, 1124. 

Granulocytes, 7S3. 

Granulocytopenia, after arsphenamine 
therapy, 232 


Granulocytopenia, primary, 756. 

Granuloma aimulare, 1299. 
coccidioidal, 200. 
eosinophilic, 733, 1298. 
in American dermal leishmaniasis, 268. 
inguinale, 1334. 

tropicum, 1334. 
lipopha^ic, 1294. 
paracoccidioidal, 199. 
pyogcnicum, 1315. 
telangiectaticum, 1315. . 
ulcerating, of the pudenda, 1334. 
venereum. 1334. 
vel inguinale, 1250. 

Granulomata, infectious, of brain, 1384. 
in bexyllium poisoning, 386. 
malana, 249. 

Grasping reflex in prefrontal lobe lesions, 
1358. 

Graves’s disease, 491. 

Grawitz tumour, 1145. 

Greenstick fractures in rickets, 466. 

Grinders' asthma, 1009, 1015. 
consumption, 1009. 
rot, 1009. 

Grit consumption, 1009. 

Grocco’s triangle in pleurisy with effusion, 
1068. 

Gros nez, 236. 

Growing pains, significance of. 51. 

Growth, retarded in kwastuorkor, 479, 
480. 

stunted in glycogen disease, 452. 

Guaiac test for occult blood, 603. 

Guaiacol in arthritis, 1152. 

Guarnieri bodies in small-pox, 159, 166 

Guatemala nodules, 329. 

Guinea-worm disease, 330. 

Gumma in congenital syphilis, 226. 
meningeal, 1454, 1459. 
of bone, 203, 209. 
of brain, 1460. 
of heart, 853. 
of larynx, 209. 
ofliver, 209, 682, 683. 
of lung, 1040 
of palate, 208. 
of pancreas 707. 
of pharynx, 208. 
of skin m syphilis, 207. 
of skull, 203, 209. 
of stomach wall, 589. 
of subcutaneous tissue, 208. 
of testicle, 209. 
of tongue, 208. 
of tonsil, 208. 
of trachea, 958. 
of vertebr®, 209, 

Gummata in yaws, 234. 

Gunas, blue line on, due to bismuth, 217. 
in lead poisoning, 36S. 
in mercurial poisoning, 382. 
in infantile scurvy, 464. 
in scurvy, 462. 
in yellow fever, 137. 

pain in, after arsphenamine therapy, 230. 

Habit spasm, 1522, 1523. 
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Habit spasms associated with impediments of 
speech, 1375. 

Habitus phthisicus, 1029. 

Hxmangioma, sclerosing, 1312. 
setule, 1315. 
stellate^ 1314. 

Haemangiomata in epidemic dropsy, 348. 

Hemangiomatosis, 775. 

Hemapbysalis humerosa, 293. 

Hemailhrosis, intermittent, 1165. 

Hematemesis and melena, 569. 
folloi^ing deep X-ray therapy, 410 
in acid gastritis, 573. 
m ansnua, 569. 
in cancer of stomach, 591. 
in cirrhosis of hver, 569, 676. 
in duodenal ulcer, 579 
ui gastnc ulcer, 569, 577. 
m gastro-jejunal ulcer, 588. 
m hxmophilu, 569 
in oesophageal ulcer, 548, 549. 
in portal thrombosu, 688. 
m purpura, 569. 
ui relation to menstruation, 569. 
m splemc aruemia, 569. 
treatment of, 570. 

Hiematm, 248, 249. 
acid, m stools, 604. 

Haematoma, chrome subdural, 1450. 

H«matomyelia, 1549. 

lUematopoiesis, r61e of stomach in, 556. 

Hcmatoporpbyrm m stools, 604. 
m unne, 1099. 

Hxauttuns, UOi. 
causes of, 1104, 1141. 1148. 
from B. coll uifecuon, 95, 96. 
from spider bite, 339. 
in infantile scurvy, 464. 
m nephritis, 1104. 
in renal tuberculosis, 1140. 

tumours, 1145 
in scarlet fever, 43 
in schistosomiasis, 320. 
m sulphonamide therapy, 26. 
m tuberculosis, 87. 
recurring, 96. 

Hemochromatosis, 680. 

Hzmocoile, 247. 

Hemoglobin, affinity of carbon monoside 
tor. 358. 

content of blood in relation to anoxemia, 400. 
dematives m stools, 604 
disintegration in blackuater fever, 261, 262. 
percentage, normal, 726, 
variations in. 726. 
types of, 740. 741. 

Hxmoglobinemta, nocturnal, 744. 
ILemo^obinuna. 1104 

in arseniuretted hydrogen poisoning, 375, 
m blackwster fever, 261, 262. 
malanal, 260 
paroxysmal, 744, 1104, 
toxic, 1104. 

vridi hzmolyuc anemia, 744. 
Hemoglobinunc fever, 260. 
llemo-hydrothorax, 1076, 1077, 
Hemolysis as cause of anemia, 730, 740 
in blackvsaur fever, 261, 262 


Hsmolysis in malana, 248, 249._ 
m relation to jaundice, 661, 74a. 
in relation to leucocytosis, 740. 
in sulphonamide therapy, 26, 

Hemolytic anemia, 740. 
disease of new-born, 745. 
organisms, 730. 

Hemopericardium, 884, 

Hemophilia, 767. 

Hemophilus ducreyi, 143. 
influenzae, 32, 148, 179, 966 
memngitu due to, 62, 1393. 
scsnsitivity to penicillin, 7, 8. 
pertussis, 138. 

sensitivity to streptomycin, 10. 
Hemaphysalis humerosa, 293. 

punctata, 336. 

Hemopoeumothorax, 1081. 

from infection, 1078. . 

Hemopoiesis, m relation to sympM^iaui' 
anemias, 731. 
spleen in relation to, 778. 

Hemoptysis, 995, 
etiology of, 995, 
forme h6moptoique s6cbe, 995. 
from aneurysm, 995. 
m absce&s of lung, 1003. 
in actinomycosis, 195. 
m adenoma of bronchus, 973. 
m atnal septal defect, 896. 
in bagassosis, 1016 
m bronchiectasis, 984, 986, 995. 
in cystie disease of the lung, 1044, 
ta gangreae of lung, t005. 
in heart Allure, 809 
m mfarction of the lung, 991, 995 
in mitral stenosis, 866. 
in paragonimiasis, 317, 1043, 
m pneumococcal pneumonia, 1050 
in pulmonary aspergillosu, 1039. 
in tuberculosis, 995, 1019, 1020, 1023. 

treatment of, 1036, 1037. 
in spirochetosis icterohemorrhagics, 
m trauma, 995, 

m traumatic haunothoiaz, 1078, 
in vicanoua menstruation, 995 
tpunous, 995 i 

Hemorrhage or hemorrhages, as cause 
anemia, 725. 

capsular, 1437. , -4,5 

cerebral, conditions of occurrence oi, i’-' 
effects of. 729, 730 
inlasUnal, in amccbic dysentery, 277 
m typhoid, 102, 107, 110, 
mto spinal cord, 1549 
“ hgfat-heade^css " due to, 1642- 
meningeal, 1448, 
shock in, 725, 726 
spontaneous subarachnoid, 1448. 
subarachnoid, 1448. 
subdural, 1450. 

tendency to, m acute infections, 77f. 

m jaundice, 662. 

* the artery of,” 1437 
Jlemorrliagic capiUjuy taxicoau, 7/4 
diatbeais, 569, 

d is e ase of the new-born, 769. 
di sea se s , 767-776. 
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Hamorrhagic diseases, blcx>d--phtelets In, 
770. 

capillaries in, 770. 
classification of, 767. 
endothelium in, 771. 
pleural effusions, 1077. 
states, symptomatic, 771. 
telangiectasia, hereditary, 775. 
Hamorrhaein in snake venoms, 341. 
Htemoside^,^ 262, 6S0. 

Hsmosiderosis, idiopathic pulmooaiy, 
of liver and spleen in apkadc 
anxmia, 739. 

Hsmostasis, blood platelets In relation to. 
770. 

in relation to purpura, 770. 

Hemothorax, i07S. 

Haffkine's vaccine in plague prophylaxis, 
129. 

Hair, arsenic in, in poisoning cases, 37S. 
diseases of the, 1317. 
dyes as cause of lead poisoning^ 365. 
dj-spigmentation of, in. k^'ashtotkor, 479. 
480. 

early greyness of, in Graves’s disease, 493. 
grotNth of, in anorexia nervosa, 504. 
m acromegaly, 484. 



after smalUpox, 162. 
in injury from radio*acti>e substances. 
414. 

in kala*azar, 266. 
in leprosy, 91. 
in mixodema, 496. 
in syphilis, 206. 
in typhoid, 101. 
in xeroderma, 1200. 
in X-ray injuries, 410, 
plucking, in pink disease, 309. 

Hmitosis, 529. 

Hallucinations,. 1614. 
ia alcoholism, 1628.. 
in cocainism, 1641. 
in delirium, 1625, 1626. 
in delirium tremens, 1633. 
m epilepsy, 149S, 1636. 
in hebepmenia, 1664. 
in lesions of occipital lobes, 1360. 
m mental depression, 1649, 1650. 
in pellagra, 1643. 
in schizophrenia, 1662. 
in senility, 1629. 
in uncinate lesions, 1360. 

Hallucinosis, acute, 1626. 
alcoholic, 1638. 

paranoid. In mental defectives, 1695. 
H^d, fieshy, in syringomyelia, 1547. 

interosseal position of, m paralysis amtans. 
1512. 

obstetric, in hypoparathyroidism, 504. 
Haiul*SchiUlcr-Chnsttan’s disease, 7S3. 
1186. 

Hands in acromegaly, 484. 
in mongol idiots, 1685. 
in syrinjpmyelia, 1546, 1547. 

Handsvriting in general paralysis, 1633. 
in schizophrenia, 1661. 


Hangnails, 1322. 

Hanot's biliary cirrhosis, 679. 

Haptene, 5. 

Harrison’s stilcus in adenoids, 942. 
in rickets, 465. 

Hartmann-Rin^er lactate solution in 
epidemic durrhoa, 617. 

Harvest mites, 336. 

Halters' shakes, 382, 

Haustration of colon, 600. 
in colitis, 635. 

Haut mal, 1495. 

Hautmauiwarf, 1334. 

Hay asthma, 979. 
fever, 939. 

Hayem-Widal type of hxmolytic anxmia. 

Head, bossed, in rickets, 466. 
injuries, mental symptoms in, 1635. 
retraction in acute hepatic necrosis, 671. 

Headache after arspheruuninc therapy, 230. 
in apoplectic syndrome, 1449. 
in cerebral abscess, 1407. 
in cerebral syphilis, 1460, 
in cerebral tumour, 1386. 
in encephalitis lethargica, 1417. 
in hydroceph^us, 1402, 1403, 1404. 
in malignant hypertension, 914. 
in migraine, 1509. 
in pouomyutis, 1426. 
pamxysmal, 1509. 
sick, 1503. 
toxsemic, 30. 
mcuum, 148. 

Heart, amyloidosis of, 892. 
arrbythima, 819-834. 

in cardiac trauma, 903. 
beats, ectopic, 821. 

interpolated, 821. 

-block, 829. 

chronic valvular disease of, 862—878. 
congenital disease of, 893-900. 
ciassificarion of, 894. 
acyanotic, 894. 
cyanotic, 897. 
diagnosis of, 893. 

dilatation of the, as consequence of myo- 
carditis, 891. 
compensatory, 807. 

hypertension in relation to, 850, 351, 910. 
in beriberi, 470, 903. 
in infiuenza, ISO. 
in pneumonia, 1053. 
m relation to cardiac failure, 807. 
in scarlet fever, 43. 
in whooping-cough, 140. 
disease and chorea, 1517, 1513. 
emphysema, 855. 
hypertensive, 850. 
in relation to rheumatism, 49, 862. 
ischo^ic, 834^^1. 
pbv'sical examination in, 794. 
puimon;^, acute, 352. * 

chronic, 355. 
symptoms in, 794. 
syphilitic, 858. 
traumatic, 903. 

displacement of, ui hydrothorax, 1077. 
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Heart displacement of, m pleurisy mth 
effusion, 106S. 
in pneumothorax, 1032. 
in pulmonary hbrosii, 1007, 
dullness in emphysema, 999. 
m pleurisy with effusion, 1068. 
m pneumothora:^ 1082. 
failure, 807-819. 
cells, 863. 

clmical features of, 808 
congesuve, 810. 

in betiben, 469. 
in acute nephritis, 2116 
m coronary occlusion, 836. 
m disseminated lupus erytmheatosus, 934. 
m hypertension, 914. 
in infarction, 843. 
in mitral incompetence, 864 
in mitral stenosis, 866 
m myocarditis, 890. 
m paroxysmal tachycardia, 824. 
in thyrotoxicosis, 900. 
left-sided, 809. 
pleural effusion m, 811. 
r^ography in, 811. 
tight-sided, 810. 
signs of, 809. 
treaCBieatof, 812. 
venous hypertension in, 808, 8U. 
hy^rtroghy^l^ m^ensatory, 807. 

byperteuloa in relatioa to, 850, 851. 

ID e*ytbrobla<totu foetalis, 745. 
u left veotncuUr failure, 810 
in nutral incompetence, 8M. 

In Addison's disease, 902. 
m benbcn, 469, 470, 903 
in diabetes mellitus, 902. 
in hyperthyroidism, 900. 
in hypoglyczmia, 902. 
in bypolbyroidiim, 902. 
infarction of the, 836. 
influenzal, ISO, 181. 
murmurs, 797. 
diastolic, 798. 
m rheumabc fever, 49. 
systolic, 797. 

muscle in relation to heart failure, 807. 

necrosis of. 842. 
psychoneurotts and the, 904. 
ptUsations, abnormal, 796. 
rheumatic infection oL m childhood. 49. 

862. 

rupture of, 845. 
size and shape of, 796. 
sounds, 796, 797. 

in acute pcncardius, 879 

in some incompeteiice. 875, 876. 

m aortic steoosu, 873 

m atnal septal defect, 896 

in coarctation of aorta, 895. 

m cndocardiua, 886. 

in heart failure, 810. 

in mitral incompetence, 864 

tn mitral stenous, 867, 868, 869. 

in myocardius, 891. 

in patent ductus arteriosus, £96. 

US pulmonary atresia, 898. 


Heart sounds m pulmonary stenosis, 893 853 

in tetralogy of Fallot, 898 
m tncuspid disease, 877. 
in ventncular septal defect, 898. 
syphilitic disease of, 858 
thrombosis of, 834-850. 
valvular disease, chronic, 862-o78 
wounds of, 903. 

Heart-block, 829.^ 

auriculo-ventricular, 829. 
bundle branch, 833. 
complete, 830. 
congeoiC^ 831, 894. 
first degree of, 829. 
in calafic aortic stenosis, 830. 
in dipthentic carditis, 830. 
tn relation to bradycardia, 831 
in rheumatic carditis, 830. 
partial, 829, 

Stokea-Adami syndrome in, 831. 
cyphihs as a cause of, 830 
Heaxlhum, 563, 571. 

Heat cramps, 407. 

sodium chloride m relatioa to, 40/ 
efTecU ol^ 406. 

-exhausiioo, 407. 

-hyperpyrexia, 408. 

salt depletion in, 408. 
pnckly, 1323. 

-retention, 406. 

•stroke, 406 
Hebephrenia, 1664. 

Heberden's angtna. 837. 

aodet in osteo-anhntis, 1157. 

Hebra'a pnmgo, 1197. 

Heel, psuihJ, 1167. 

Heine-Media disease, 1423. ^ 

Uellcr'a operation for cardioipasxm 5^. 
Hemianalgesia in synngomyeu^ 15« 
Hemianopia, to acrome^y, 484. 
m apoplexy, 1438. 
in eocephahtis lethargica, 1417. 

ID lesions of occipital lobes, 1360. 
m pituitary tumour, 1365. 

Hemianoptc pupil phenomenon, 
rucked, 1360. 

Hemiatrophy of tongue, 1357. 
Henubalmmus, 1362. 

Hemichorea, 1516. 

Hemicraoia, 1508. 

U39. 

as sign of lesion of motor area, isoy 
from birth injury, 2585. 
from emboLi^ 1446 
in apoplexy, 1439. 
in cerebrospuia] fever, 57, 58. 
in djpbthen^ 73. 
in ecieephaLus lethargica, 1417. 
in lesions of internal capsule, 1361. 
inCanUle, 1490. 

order of recovery in, 1439. ,Ls. 

in syrmgonJ?-*** 

1546. 

Henbane poisoning, 344. 
lienoch-Schoenlem syndrome, 774 
Henoch’s purpura, 774. 

Hepau' lobatu^ 209. 

Uepann m infa-^mn, 848. 


Met- 
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Heparin in lung infarction, 992. 

in thrombosis, 848, 926. 

Hepatic abscess, 279. 
necrosis, acute, 670, 671. 
subacute, 670. 

and nodular hyperplasia, 672. 
veins, thrombosis of, 665. 

Hepatisadon of lung, grey, 1049. 
red, 1049. 

“ H6patisme,” 1167. 

Hepatitis, amcebic, 279, 280. 
homologous serum, 666, 667. 
in leptospirosis tcterohxmorrhagica, 239. 
in syphilis, 207. 
infeedve, 666. 
interstitial, chronic, 673, 

HepatO'lenticuIar degeneration, 1484. 
Hepato-lienal fibrosis, 781. 

Hepatoma, 685. 

Hepatosis, alcoholic, 672. 
serous, 673. 

Hereditary and familial diseases of nervous 
system, 1479. 

haemorrhagic states, 767. 

Heredity in imective disorders, 1645. 
in astl^a, 977. 

in congenital heart disease, 893. 
in dystrophia myotonica, 1600. 
in epilepsy, 1494. 
in gout, 444. 

in famiiial periodic paralysis, 1607. 
in hsmopmlia, 767. 
in hystena. 1669. 
in laiocy, 1683. 
in mental deficiency, 1683. 
in mental disorder, 1609. 
in obsessional disorder, 1677. 
in pulmonary tuberculosis, 1017. 
in schizophrenia, 1656. 

Hermaphroditism, 514. 

Hernia, diaphragmatic, 550, 1096. 
ecsophageal hiatus, 550. 
chest pain in, 839. 

Hernise, mtemol, in intestinal obstruction, 
650. 

Herpes after oisphenamine remedies, 230. 
febrilis, 1246. 
gestatioois, 1237. 
in cerebrospinal fever, 56. 
in malaria, 251. 
in relapsing fever, 242, 
in spirocluetosis icterohxmorrhagics, 239. 
labiolls in acute gastritis, 571. 
in arsphenamine therapy, 230. 
in pneumonia, 1051. 
of geniculate ganglion, 1420. 

facial paralysis from, 1349. 
recurrens, 1246. 
simplex, 1246, 1419. 
zoster, 1247. 

and varicella, 173, 1247, 1248. ^ 
from lesion of geniculate ganglion, 1248, 
1420. 

of cornea, 1243. 

of ophtlulmic division of fifth nerve, 
1248, 1420. 
of palate, 1248. 
of tongue, 1243. 


Herter-Heubner disease, 620. 

Heterophil antibody reacdon in acute 
leukaemia, 764. 

Heterophyes heterophyes, 318. 
katsuradai, 313. 

Heteropbyiasis, 318. 
cardiac, 318. 

Hetrazan in filariasis, 328. 
in onchocerciasis, 330. 

Hezamethonium therapy in hypertensluii, 
912,916. 

pulmonary cedema in, 912. 

Hezylresorcinol in ascariasis, 334. 
in distomiasis, 317. 

Hiatus hernia, 1096, 

Hiccough, epidemic, 1088. 
in Addisoms disease, 508. 
in bacillary dysentery, 114. 
in blackwater fever, 262. 
in cholera, 134. 
in urxmia, 1110. 
in yellow fever, 187. 
nervous, lOSS. 
simple, 1087. 

Hilar dance in atrial septal defect, 896. 

Hill dianheea, 626. 

Hilum dimple, 1093. 

Hippocradc iacies in acute pernicious 
malaria, 252. 
fingers, 1171. 

Hippuric acid in urine, 1099. 
synthesis test, 660. 
test of liver Action, 660. 

Hirschsprung's disease, 646. 

Hirsutes, 1320. 

Hirsutism in acromegaly, 484. 
in the climacteric, 522. 
in virilism. 511, 512. 

Histamine m relation to allergic rhiiutU, 939. 
in relation to gastric secretion, 555, 
urticaria, 1255. 

Hisdocytoma; 1312. 

Histoplasmosis, Appendix t. 

Hodgkin’s disease, 789. 

mediastinal glands in, 1092. 

Hone’s disease, 286. 

Hong Kong foot, 1333. 

Hook-worm disease, 332. 

Hormones, adrcnocorticotropbic, 483. 
diabetogenic^ 483. 
gonadotrophic, 483. 
growth, 433. 
insulotrophic, 483. 
lactogenic, 483. 
sex, 507. 

somatotropbic, 483. 

steroid, in rheumatoid arthritis, 1153. 

thyroid, 491. 

thyrotrophic, 483. 

Horn, cutwcous, 1303. 

Horner’s syndrome^ 1345. 

Horse scrum, sensitivity to, 4. 

Hot-cross bun head in rickets, 466. 

Hour-glass stomach, 578, 593. 

Hunger-pain, 578. 

Huntington’s chorea. 1519. 

Ilutchixuon’s teeth, 227. 

triad in congenital syphilis, 227. 
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Hjrdatid cysts, 324, 32S, 683< 
mtfacrania], 325, 1384. 
of liver, 683. 

rupture of, 684. 
of lungs, 1046. 
of mediastinum, 1094. 
disease, 324, 325, 683. 
of liver, 683. 
of lung, 1046. 
of pleura, 1084. 
fremitus, 1047. 

Parapleural, 1084. 
tlirill, 684. 

Hydradenitis suppurativa, 1231. 
Hydradenoma papilliferum, 1309. 
Hydrarthrosis, mtermittent, 1165. 

Hydroa xstivale, vel vacciniTacme, 12t0. 
Hydrocarbons, nalogenated, pouofung by, 
393. 

Hydrocephalic cry, the, 1395. 
Hydrocephalus, 1399. 
acquired, scute, ] 40J. 

chronic, 1403. 

Cerebrospinal 6uid m, 1400. 

Oongemtal, 1400. 
in cerebrospinal fever, S3, 

In post-basic meningitis, 58. 
omic. 1404, 1410, 1452. 

%>yhiii8 in relation to, 1398, 1459. 
Hydrochloric acid m gastric juice, 554. 
in relation to aosetnia, 734. 
in relation to hsmoglobin formation, 556. 
lack of free, m cancer, 591. 
of gastne juice, acuon of, on bacteria, 
556, 557. 

use of, in chronic gastritis, 575. 
Hydrocortisone (compound F) m infantile 
eczema, 1223. 
in osteo-arthniis, 1159. 
mpnintus, 1192, 1197. 
in rheumatoid arthritis, 1154. 
Hydrocyamc acid, poisoning bv, 362, 363. 
Hydrogen-ion concentration of blood, 418. 
Hydronephrosis, 1142. 

renal contraction in, 1128. 
Hydropericardtum, 884. 

Hydrophobia, 1420. 

Hydropneumothorax, 1082. 

Hydrops asthmaticus, 468. 

congemtal, 745. 

Hydrotborax, 1076. 

m heart Hilure, 809, 1076. 

Hymenolepls nana, 322. 

Hyoscyamine poisoning, 352. 

Hyoscine m travel sickness, 403 
poisoning, 352. 

Hyperadrenaltsm, 518. 

Hypenemia of lung, collateral, 987. 
fiuxionary^ 987. 

Hypersesthesia m hydrophobia, 1421. 

in pre-paralytic stage of acute anterior 
poliomychtis, 1427. 
in tabes, 1463. 
in trypanosome fever, 271. 
pbaryngeri, 539. 

right iluc, m acute appendiotu, 655. 
Hyperbilirubinemia, 661. 
in blackviater fever, 262. 


Hyperbilirubinscmia in inaiana,_248. 
m nutntional macrocytic anxnua, 47o 
io Oroya fever, 145. 
in rclapsmg fever, 242. 

Hypercalcemia, idiopathi^ ol». 

IQ hyperpirathjroidum, 501. 

Hypercbolcsterolsemia, 694. 

In myxordema, 497. 

Hypcridrosls, 1198. , » 

Hyperinsulinism in tumour of ulands 
Langerhans, 443. 

Hyperkeratosis, from arsemc, 374, 
of hair foUides m scurvy, 462. 
of soles in arsenical poisoning, 15^ 

Hyperkcratolic border of Merk, 474. 

Hypernephroma, 1145. 

Hyperostosis of skull, geaeral, IJ/J. 

Hyperparathyroidism, SOI. 

Hyperptesia. 909. ^ 

Hyperpituitarism in acromegaly, 4 m. 

Hyperpneea in acidzmia, 419. 
ta aiuojde t/ckness, 401. 

Hyperpyrexia from beat, 408. 
in rheumatic fever, 50. 

Hypersplenism, 781. 

Hypertension, 907-916. 
l^nign, 909. 
essentia), 1124. 


endocrine, 908. 
essential, 908. 
benign, 1124. 
jnaOgnant, 912, f/24. 
u phseochromocyHoina, 518. 
malignant, 912. 

essential, 1124. . 

mental disorders associated with, loJW. 
pulmonary, 916. 

renal, 908, nil. gog 

systemic venous in right heart failure, 

811. 

systolic, 907. 

Hypertensive crises, 1116. 

heart disease, 850. 

Hyperthyroidism, 491. 

auricular Bbnllation in, 827, 901. 
blood pressure m, 900, 901. 
formes frustes of, 494. 
in relation to heart disease, 900. 
Hypertrichosis, 1320. 

m Cushing's syndrome, 517. 
mvinhsm, 512. ^uro' 

Hypertrophic pulmonary osteo-s^““ 
pathy, 1171. ^ 

HypervenuiaUon in neurosis, 

HypocblarbydriSi S60. 

m tropical sprue, 624. 

Hypochondria, prognosis of, 1653. 
Hypocorticahsm, 507. 

Hypoderma bovis, 338. 

hneatum, 338. 

Hypoglycxmla, 430. 
in Addison’s disease, 508. 
in glycogen disease, 452. , ^t. 

m tumour of ivIanH. of Langernans, 

702. 

spontaneous, 443. 
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Hypogonadism, 520. 

Hypoidrosls, 1199. 

Hypomania, 1645^ 1656. 
Hypoparathyroidism, 503. 
Hypopituitarism^ 487. 

Hypoproteinasmia, 1113. 
Hypoprothrombinsmia, 769. 

Hypotension, 916. 
postural, 818, 917. 

Hypothalamus, localisation of lesions of. 
1362. 

Hypothermic crisis, 488. 

Hypothyroidism, 496, 
anidrosis in, 496. 
heart in, 902. 

Hypotonia in cerebellar lesions, 1363. 
in tabes, 1463. 

Hypoxanthine in urine, 1098. 

Hysteria, 1669. 
aphonia in, 952. 
conversion mechanism in, 1671. 
cuds, 1211. 

differendal diagnosis from schizoahrenla. 
1665. 

disorders of sensibility in, 1671. 
in reladon to marriage, 1677, 
litigadoo, 368, 369. 
pairi^s in, 1672. 
speew disorders ^in, 1672. 
war experiences in reladon to, 1673. 
Hysterical aphonia, 1672. 
conversloD, 1614. 
dysphagia, 542. 

fits, difTercndal diagnosis of, 1503, 1665. 

fugue, 1673. 

mutism, 953. 

paralysis^ 1672. 

pcrsanalit)% 1670. 

polyuria, 489. 

pscudo<coiisdaatioa, 607. 

spasm of diaphragm, 1088. 

of oesophagus, 541. 
tremor, 1672. 
vomiting, 561. 

Ichthammol in er^'stpelas, 35. 

Ichthyosis, 1200. 

hyslrix, 1200, 1298. 

Icteric fever of Carter, 242. 

Icterus, gravis, 671. 

neonatorum, familial, 745. 

Idiocy, 1684. 

amaurodc Dimily, 1432. 
congenital, 14SS. 
cretin typo of, 498. 
microccphaiic, 1488. 
mongoloid typo of, 1685. 
restless, 1488. 

Idiots savants, 1684. 

Ucal stasis, diagnosis of, 607. 

stomach, 599. 

UciUs, regional, 631. 
lleo*coUtns, acute, 614. 

Ileum, ^rioradoo of, in tj'phoid fever, 

tuberculous ulceration of, 638. 

Ileus, duodenal, 597, 

Uotycin, 14. 

57 


Imbecility, 1684. 

Immersion foot, 1209. 

Immune bodies in yellow fever, 185. 

Immimisation, 3, 4. 

Immunity, 3. 
acquired, 3. 
active, 3. 

in relation to ^^ccine therapy, 3, 4. 
after vims diseases, 146. 
p^sive, 3. 
racial, 95. 

spleen in reladon to, 778. 

Impetigo, Bockhart's, 1199, 1225, 1229. 
contagiosa, 1225. 
folUcular, 1225. 
neonatorum, 1226. 
pityroides, 1226. 
scterrhsic, 1225. 
vulgaris, 1225. 

Impotence, 521. 
in Simmonds’s disease, 487. 

Impulses, obsessional, 1678. 

Inanition, mental disorder in, 1642. 

Inclusion bodies, 146. 

Incompetence, aortic, 874. 
mitral, 863. 
tricuspid, 877. 

Incontinence in cerebrospinal feven 56. 
in encephalitis lethargies, 1417. 
in frontal lobe tumour, 1358. 
in general paralysis, 1456. 
in lathyrism, 350. 
in poiisoning by insecticides, 380. 
of ume and fsces in »i]»sy, 1496. 

Dico*ordinatioD in chorea, 1517. 
m tabes, 1464. 

Indicanuria, 1099. 
in acute intestinal obstruction, 652. 
in heat-stroke, 403. 

Indigestion, chronic mtestinal, 618. 

Infantile beriberi, 470, 471. 
ccxema, 1221. 
hemiplegia, 1490. 
paralysis, 1423. 

Infantilism, 485. 
in glycogen disease, 452. 
in the Fanconi syndrome, 1179. 
intestinal, 618. 

Infarction, myocardial, 842. 
of lungs, 989. 

Infection, 1-5. 

factors predisposing to, I, 2. 
gastro-intestinol, acute, 614. 
ui\-asive, 3. 

response of the body to, 3. 
resula of bacterial, 2, 3. 
terminal, 32. 

Infectious diseases, 30-315. 

hzmorrbagic tendency in,- 771. 

inflammation os result of bacterial infcctioa. 

2, 3. 

Influenza, 178. 

oampilcatioos and sequela: of, ISO. 
difTcrential diagnosis of, 61. 
febrile type of, 179. 
malignant type cf, 180. 
respiratory type of, 179. 
tro^citis in, 954. 
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I&fiuenzal meningitis, 62, 1393. 

Inhalations, steam, m acute laryngitis, 943. 

in acute laryngo-tracheo-bronchiUs, 946. 
Inhibin, 521. 

Inositol, 460. 

Insanity. See under Psychological Medicine 
and Mental. 

Insect bites and stings, 337, 1254. 

as cause of anaphylactic symptoms, 337. 
Insulin, choice of, 429. 

dosage of, 427, 428, 429, 430. 

control of, 430 
effects of overdose of, 430. 
fat atrophy, 431. 
globin with zinc, 429. 
m mental disorders, 1621. 
m schizophrenia, 1666, 1667. 
local reactions to, 431. 
preparations of, 428, 429. 
protamme zinc, 428. 
t6Ie of, in body, 423, 424. 
soluble, 428 
standardisation of, 427, 
treatment of diabetes by, 427-437. 
zinc suspensions, 429. 

Intelligence tests, 1684^ 1686 
Intermittent claudicaucn, 919. 
fever, 245. 
hydrarthrosis, 1165. 

Internal capsule, iocaiisauon of lesions of. 
1361 

^tef'sex, 514 
Interstitial neuritis, 1576. 

^tertrigo, 1254. 

lotervertebral disc, pectmding, biachial 
pain due to, 1578. 

10 relation to compression of cord, 1540. 
sciatica due to, 1582. 

Intestinal absorption, defective, in idio- 
pathic steatorrocea, 620 
u sprue, 623. 
anthrax, SO. 

carbohydrate dyspepsia, 629 
mdigesUon, chronic, 603. 
infections, achlorhydria predisposing to, 
554 

motor functions, examination of the, 601. 

movements, 599. 

myiasis, 339. 

obstruction, acute, 649. 

sand, 628. 

stasis in relation to constipation, 607. 
stricture, congenital, 649 
ulcers m amcebic dysentery, 277. 
m bacillary dysentery, 113. 
in kala azar, 265. 
in typhoid, 99. 

worms as cause of appendicitis, 654. 
IntesUnes, actinomycosis of, 194. 
diseases of the, 599^58. 
diverticula of, 598. 
examination of the, 601. 
functional disorders of the, 605-631. 

divisions of the, 599. 
motor functions of, 601, 
organic diseases of the, 631-658. 
palpation of, 601. 
perforaQon of, in typhoid, 102. 


lotcstines, sigmoidoscopic examination of, 
604. 

strangulation of, 650, 65l, 

X-ray examination of, 602. ,,, 

Intoxication, alcoholic, diagnosis of, Jj-’i 
354, 355. 

bacterial, 30. . 

Intoxications, mental disorders w 
1641. 

Intracranial abscess, 1405. 
aneurysm, 1447. 
pressure symptoms, 1384-1389. 
tumours, 1380-1391, 1635. 
aphasia due to, 1370. 

Intramedullary tumours, 1534 
Intrinsic factor, 556, 734. 

in relation to cyanocobalamin, 734. 
Intubation in diphtheria, 78. 

m whooping-cough, 142. 
Intussusception, 650. 
chronic, 646. 

ileo-caecal, 650. . 

Involutional aiTective disorders, 1646 
paranoia, 1629. 
lodamccba butschlil, 27$ 

Iodides in blastomycosis. 199, 200 . 

Iodine, defiaency as a cause of goit«, 
in endemic goitre, 500 
in exophthalmic goitre, 494, 
in syphilis, 221. . . 

radio-active, m treatment of eiopntW®^ 
goitre, 494, 495 

r6le of, in thyroid activity, 491. 
lodism. 683, .. 

Ionisation, treatment of hay lever, fjy 
Iridocyclitis as e complication of muop » 
176. 

m gonorrheea, 67. 
in Byphihs, 207. 

Indoplegta, reflex, 1343. 

Iris^ atrophic changes m, 1344 
Iritis m abacterial urethritis, 312 
m congenital syphilis, 226. 
m small-pox, 164 
malanal, 254. 

punctate, in onchocerciasis, 329 
Iron, deficiency amemta, 732 

deposit of, in hamochromatosis, 680. 
in hzunoirhagic anemia, 730 
in hypochromic anaama, 733, 734 
in nutritional anxmia, 731. 
in Plumnier-Vinson syndrome, 543. 
metabolism and elimination of, 6S0 
Ischaemia, acute cortical, 1128 
Ischaemic heart disease, 834-851 
heart-block in, 830 
Isoniazid m lupus vulgaris, 1242. 
in pulmonary tuberculosis, 1034. 
in sarcoidosis, 1246 
Itch, camel, 336 
copra, 336. 

Cuban, 163 
ground, 332. 
in caisson disease. 397. 

KafBr, 163. 

ICo-Reenstierna test m chancroid, 143 
Ixodes bolocyclus, 336. 
ncinus, 336. 



Jacksonian fits, 1497. 

in cerebral syphilis, 1460. 
in lesions of motor area, 1359. 
in lesions of occipital lobes, 1360. 
in lesions of temporal lobes, 1360. 
Jacquet’s erythema infantum, 1223. 
Jactitatioa ia epUepsy, H97. 

Jail fever, 295. 

Jamaica, vomiting sickness of, 350. 

Japanese river fever, 288. 

Tarpon aphasia, 1360, 1369, 1370. 
Jamch’Herzheimer reaction, 215. 

in penicillin therapy, 220. 

Jaundice, 661. 
acholuric, 741. 
catarrhal. 666. 
differential diagnosis of causes of, 663, 664. 
dissociated, 661. 
due to ascaiides, 334. 
epidemic, 666. 
fsces in, 663. 
familial, 745. 
hsemolytic, 661. 
homologous serum, 154, 667. 
in acute hepatic necrosis, 671. 
in arsemuretted hydrogen poisoning, 375. 
in arsphenaminc therapy, 230, 231, 232. 
in blackwater fever, 261, 262. 
in carcinoma of the bUe<ducts, 700, 709. 
in carcinoma of the liver, 685, 686. 
in chronic pancreatids, 705. 
in erythroblastosis fcetalis, 745. 
in congenital obliteration of bile*duct3, 699. 
in kala-aaar, 266. 

in leptospirosis icterohsmonhagica, 239, 
240. 

in malaria, 251. 

ia yellow fever, 186. 

infective, 661, 666. 

juvenile, chronic intermittent, 665. 

latent, 662. 

leptospirosis and, 238. 

mental symptoms in, 1645. 

obstructive, 661. 

from intestinal worms, 334. 
post-aispbenamine, 667. 
post-transfusion, 667. 
post-vaccinal, 667. 
pruritus in, 663. 
rheumatoid arthritis and, 1151. 
spirochstal, 238. 
syphilitic, 632, 6S3. 
to«c, 661, 670. 

in trinitrotoluene poisoning, 390. 
urine in, 662. 

Jelly-fish 343. 

Jews, frequent^ of amaurotic familial idiocy 

of diabetes melUtus among, 423. 

of pentosuria ia, 444. 

of sujtrarcnal cortical hyperplasia among^ 

liability of, to Gaucher’s disease, 785. 
relative immunity of. to pulmonary tubercle. 
1017. 

Joint eOusions (pseudo-arthritis), 1165. 
Joints, diseases of the, 1150-1170. 
efiuston of Quid into, 1165. 
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Joints, haemorrhages into, in haemophilia, 
768. 

in infantile scurvy, 463. 
in siiihilis, 207. 

Jungle fever, 245. 

Juzta-articular nodes, 237. 

Eabure disease, 320. 

Eahler’s disease, 1184. 

iTahn reaction in glandular fever, 306. 

for syphilis, 205. 

Eakke, 468. 

Eala-azar, 264. 

Eaolm, 1014. 

Eaposi's idiopathic hsmorrhagic sarcoma. 
1313. 

varicelliform eruption, 1249. 
Eassowitz’s law in syphilitic women, 225. 
Eatayama disease, 320. 

Eayser-FIcischer zone of comeal pigmenta- 
tion, 1484. 

Eeloid. 1311. 

Eendai’s fever, 1S4. 

Eenoedy, Foster, syndrome of, 1358. 
Ecpler test in Addison’s disease, 509. 
Eerandel’s sign in African trypanosomiasis, 
271. 

Eerasin, 785, 1186. 

Eeratm rings in anidrosis, 1199. 
Eeratinlsatroo in vitamin A deficiency, 455. 
Keratitis in small-pox, 164. 

interstitial, in congenital syphilis, 226, 229. 

Eerato*acanthoma, 1305. 

Eeratoderma blennorrbsgics, 312, 1297. 
climacterium, 1297. 
puoctatum, 1297. 

Keratosis, arsenical, 1297. 
follicular, in scurvy, 462. 
foUicularis, 1280. 
pharyogis, 540. 
senilis, 1307. 
solans, 1307. 
suprafollicularis, 1200. 

Kerion celsi, 1233. 

Eemicterus, 746, 1485. 

Eemig's sign in cerebrospinal fever, 56. 
in encephalitis lethargica, 1417. 
in meningeal spirochetosis, 240. 
in paralytic brachial neuritis, 1578. 
in tuberculous meningitis, 1396. 
Eetonuria, 1105. 

tests for, 1106. 

Ketosis, diet in, 435. 

in diaoetes melbtus, 424, 435. 

Kidney, adenocarcinoma of, 1145. 
adenoma of, 1144. 
amyloid, 1131. 
atheromatous, 1125. 
benign growths of the, 1144. 
blastomycosis of, 199. 
calculi in, 1141. 
cardiac, liOS. 

cir^atory dismrbanccs of, 1107. 
coliform infection of, acute, 95. 
congenital abnormalities of, 1130. 
congestion of, 1107. 
contracted, 1127. 
crush, 1128. 
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Kidney, cysts of, 1146. 
diseases of the, 1098-1149. 

classification of, 1114. 
dysembryomata of, 1145. 
estunation of function of, 1101. 
fibromata of, 1144. 
function, 1100. 

estimation of, 1100. 
granular, 1124. 
mfarction of, 1108. 

ischiemic atrophy of, in diabetes, 1125. 
lardaceous disease of, 1131. 
malignant tumours of, 1145. 
movable^ 1147. 
polycystic disease of, 1146. 

" Rose Bradford,'* 1131. 
sarcoma, 1145. 
senile, 1125. 

tuberculosis of the, 1139. 
tumours of the, 1144. 

•waxy. 1131. 

Kiesselbach’s area, common source c 
epistaxis, 938. 

Klebs'Lcefiler bacillus, 67, 68, 69. 

Klme reaction for sypluhs, 205. 
Klumplce's p^y, 1568, 1585, 

KneeMcrlcs m beriben, 469. 

m ubes, 1463, 1466. 

Knoppie spider, 339. 

Koch’s comma vibno, 133, 


Koebner phenomenon, 1272, 1278. 
KoUonychia, - ' 


1323, 1324. 

m iron deficiency anamia, 732. 
in Plummer*Vinson syndrome. 543. 
Koplik’s spots m measles, 150, iSl, 153. 
Korsakoff’s psychosis in alcoholic neuritis, 
1590. 

syndrome. 1590, 1627, 1633. 

Krait bites, 341. 

Kraurosis vulvz, 1295. 

Knikcnberg’s tumour, 591. 

KuplTcr cells, 783. 

Kveim test in sarcoidosis, 1246. 
Kwashiorkor, 478. 

Kyphosis in acromegaly, 484. 


d diplegia, 1489. 
in emphysema, 999. 

m hypertrophic ottco*atthropathy, 1172. 
in mutuple myeloma, 1185. 
m o&tcogcnesis imperfecta, 1180. 
m osteomalacia, 1177. 
in nckets, 466 
m syringomyelia, 1547. 


Laennec's “ perles ” m asthma, 979. 
m bronchitis, 970. 

L*vuiosuria, 444. 

Lamblia intestinalis, 284. 

I.andry’s paralysis, 1594. 

Lange’s colloidal gold ' 

in dissermnated sclerosis, It/ • 
m s^ihihs of nervous system, ua . 

Langerhans, islands of, m diabetes, 423. 

Lar^cein, 1131. 

Lardaceous disease, 1131. 
in bronchiectasis, 985. 
in chronic tuberculosis, 1026 

Larva migrans, 1334. 

Laryngeal condiuons in children, ? • 
crises, 952. 
in tabes, 1462, 1465. 
treatment of, 1468. 

m ot iooph,g»<. 

obstruction, causes of, 75. 

m small'pox, 164. 
paralysis, 950, 1356 
abductor, 950, 1356. 
complete, 951. 
functional, 952. . 

in mediastinal tumour, i0y>‘ 
in pohomyehtis, 1429. 

from, m 

141. 

spasms m hydrophobia, 1421. 
stridor, congemtal, 946 
ulceration, tuberculous, 949. 

Laryngismus stridulus, 947. 
m relation to adenoids, 942. 
m nckets, 466. 

LaryogiUs, acute, 943. 
m children. 945. 
chronic, 947. 

complicating measles, 151, 1^^* 
membranous, 945. 
cedematous, 944. 
sicca, 943. 
spasmodic, 942. 
stndulosa, 945. 

tuberculous, 948, 102(h_^, ^ 


Labia, pnmaiy syphiliiic sore of, 204. 
Labio-glosso*pharycgcal paraiysU, 1554. 
Labynnthino verugo, 1352. 

Lacnmal gland, swelling of, in Mikulicx's 
disease, 177. 
in mumps, 175. 

Lactauon, mental disorders associated with. 
1645. 

Lactic acid in rcitmg juice m cancer of 
siomsch, 591. 

Loctosuria, 444. 

Lactrodcctus, 339 
Laennec’s Cirrhosis, 674 


Laryngo'trachco-broocbitis, 

Larynx, angioneurotic oNlema in, 
diphtheritic infection of, 71, 75, 7o. 
diseases of the, 943-954 
functional pardysu of, 952. 
cedema of, 944. 
paralysis of, 950. 
spasmodic affecuons of, 953. 
syphilis of the, 206 , 

tuberculosis of, 948, 1020, 1024. 
-niAMi ... ..(..../nctia. 538, 


Lateral bands, m pha^gius, oi 

recess, locahsiog symptoms ol ie» 

1366. 

neurofibromata of, 1366. 
sinus, thromlxisis of, 1453. 

Lathyriaxn, 349. . . 

Lathyrus, species of, sssocMtcd witn p® 
iaK. 350. _ „ 489. 


LaurencQ.Moon'Bietll syndrooiCi ' 
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Lead, abortifadent uses of, 365. 
coUc, 363, 364, 367, 371. 
elimination of, 370, 371. 
encej^halopathy, 363, 371. 
excretion of, 365, 366. 
for protection against X-.ray and radium 
injuryj 411, 413. 
in healthy unne, 365. 
line, 368. 

occupational risks &t)m, 364. 
palsy, 366, 367, 371, 1593, 
poisoning, 363-372. 
acute, 363. 

status epilepticus in, 1502. 
alcoholism predisposing to, 364. 
chronic, 364-371. 
idiosyncrasy in, 364. 
mental disorder in, 1642. 
prophylaxis of, 369. 
tetra>ethyl poisoiung;, 371. 

Leber's disease, 1340. 

Ledcrer, acute haemolytic anaemia of, 747. 
Legs, cedema of. chronic hereditary, 738, 
928. 

Leiomyoma, 1313. 

Leishmania braziliensis, 264, 268. 
donovani, 264, 265. 
infantum, 264. 
tropica, 264, 269. 

Leishmaniasb, 264. 

American dermal, 268. 
post-kala-azor dermal, 266. 

Lenticular degeneration, chronic, cirr- 
hosis of liver in reladon to, 674. 
hepato-, 1484. 
progressive, 14S4. 
l.eatigo, 1202. 
maligna, 1310. 

Leonine facies of leprosy, 91. 

Leontiasis ossea, 1175. 

Lepoihriz, 1238. 

Lepra reaction, 92, 94. 

Lepromin test, 92. 

Leprosy, 90. 
ana»thetic, 91. 

Asturian, 472. 
bronchial, 973. 
mixed, 91. 
nodular, 91. 
of trachea, 959. 
tuberculoid, 91. 

Leptocytosis, hereditary, 740, 743. 
Leptomeningitis, 1391. 

Leptospira autumnalis, 23S. 
canicola, 237, 238. 
grippO't^hosa, 237. 238. 
heoaomadis, 237, 23S. 
ictero^morrhaguc. 237. 

sensitivity to penicillin, 7. 
pyrogcncs, 238. 

Leptospirosis, 237. 
atypical, 240. 

VNitn jaundice, 233. 
without jatmdice. 238. 

Leptospirosis icterohsmorrhaglca, 238, 
l^csiguo's sign, 1532. 

Lethargic encephalitis, 1414. 
Lcttcrcr-Siwe's disease, 784. 


Leucocytes^ 752. 

XLeucocytosis, 752. 

Leucoderma centrlfugum acquisitum, 
1204. 

syphilitic, 205. 

Leuco>eryt^obIastic amemia, 747. 

Leuconychia, 1323. 

Leucopenia, 755. 

Leucoplakia, 209, 1326. 

Leucotomy, frontal, in treatment of mental 
disorders, 1621. 

in treatment of schizophrenia, 1668. 

Leukaemia, 757. 
acute, 762. 
aleuksmic, 761, 763. 
chronic lymphatic, 761. 
lymphocytic, 761. 
myeloid, 758. 
classification of, 758. 
eosinophilic, 754. 
leucopemc, 761, 763. 
mixed, 749. 
monocytic, 758. 
myelocytic. 758. 
spleno*meaullary, 758. 

Leukansemia, 747, 749. 

Leukosis, 757. 

Levi-Loraine syndrome, 485. 

Lewisite, poisoning by, 376. 

Libman'Sacks disease, 889. 

Lice in relation to relapsing fever, 241, 242. 
in relation to trench fever, 300. 
in relation to typhus fever, 295. 

Lice-borne relapsing fevers. 242. 

Lichen amyloidosis, 1281, 1300. 
nitidus, 1279. 
plano'pilaris, 1278. 
planus, 1277. 
atrophicus, 1278. 
foUicularis^ 1278. 

. hypertrophicus, 1278. 
verrucosus, 1278. 
sclerosus et atrophicus, 1279. 
scrofulosorum, 1244, 1281. 
simplex chromeus, 1193. 
spinulosus, 1278. 
striatus, 1280. 
tropicus, 1328. 
urticatus, 1256, 1281. 

Lichenoid eruption of axills, 1281. 

Lightning stroke, death from, 403, 404. 
injuries in, 404. 

Lignac's disease, 468. 

Lindau's disc^e, 1383. 

Lioeae atrophies in typhoid, 104. 

Ltneae distenss in Cushing’s syndrome, 517. 

Lingua geographlca, 1327. 
nicra, 1327. 
pUcata. 1327. 

languatula serrata, 336. 

Lipase, 701. 

Lipodystrophia progressiva, 451. 

Lipodystrophy, intestinal, 632. 

Lipoid deposit diseases, 783-786. 
granulomatosis, 1186. 
infUtration in renal tumours, 1145. 
metabolism in atherosclerosis, 835. 
storage splcco-hcpatomcgaly, 784. 
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L!po{dosU, phocpiutide, 7S5 
Lipoma oftiun, 1313 
Lipomatoses. 452. 

Lips aod moutb, disease* cf, 1324 
Lipophafiia cranulomaUntt, 6J2. 

Li&saucr typo of general parahsu, 1633 
Lutcria mDaoc>to£encs. 305 
Litten’s >ign m pleural adhesion, 1066 
Littlo's area as common site of eputaxis, 938. 

disease, 14S7, 14S3 
Lisedo rcuculans, 1209 
taver, acute and subacute oecrosU of, 
causes of 670 
necrosis of, 670 
yellow atrophy of 671 
amcebtc abscess of, 277, 279 283 
atucks, 673 
biopsy, 6S9 
coremoma o^ 685 
primary, 685 
secondary 636 
cirrhotu, 673 
xuolon of, 674 

alcohol in reUuon to, 355, 674, 675 
associated vith progreistie lenticutar 
degeneration, 1484 
biliary, 679 

compenutory portal arcuUuon ut, 675 

hemstemesu m, 569, 676 

in children, 674 

Laeaoec'^ 674 

multilobular, 674 

peneellular, 631 

portsl, 674 

syphilitic, 631 

tuberetdous dueue nich, 678 
coodiuon of, m relation to jaundice, 664 
congestion of the, 665 
disease, fatty, 478 
dueases of the, 658-639 
enlarged, in acute necrosis 671 
m blaciroater fner, 261, 262 
in cancer, 636 

m chronic Ijinphatic leuiumua, 761 
in chronic pancreabtu, 705 
m cirrhosis 676 
in congenital syphilis, 226, 631 
in congestion 666 
in essential thrombocytosis, 770 
m fatty infiTtration, 673 
in Gaucher’s disease 785 
in dycogen disease 452 
in heart Allure 811 
in hydatid disease 684 
in mfecuve hepatitis, 668 
in kala aaar 266 
in kwashiorkor 479 
m malaria, 249 251 
m Niemann Pick s disease 785 
m nutritional macrocytic anaemia, 475 
in pernicious aniemia 736 
in suppurative pylephlebitis, 689 
m typhoid fever 99 
in yellow fever 185 186 
^tty infil tration of 672 
fibrosis of 673 
function tests, 658 
gumnxata of, 682, 683 


Liver, hobnailed, 675 
hydatid disease of the, 693 
inflammalion of, 666 
lesions of, fotlowini. anphciuinuu trtai 
mail, 231, 670 . 

necrosis of, scute and subacute, 
in carbon tetrachloride poisoning. 
in infective bepauus, 667 
m letraddorcinane poisoning o 
in trinitrotoluene poisoning 367, 0'w 
nodular hyperpUsta of, 671, bti. 
nuUneg, 66S , , /n.v. 

pencardme pseudo-annosa ot (» « 
disease), 717, £8f_ ^ 

poisons acung on the. 670 6/ 1 
pnmair gtouihi of the, 635 
pulsating, ui congestion 666 
rrpUeezncnt fibrou$ of 671 
secondary growtlit of the, 6S6 
syphilis of 681,682. 

mn^ilicaiion^of in carononu, 6S6, 6S7 

**Liveraaboeas,'’ 672. 

Loa loa. 326, 323 , 

Lobiteln, post natal fracture of, 1»‘~ 
Localisation of cerebral lesions, 

Lockjaw, 81 
Locomotor ataxia, K6I 
Loculauon syndrome, 1379 
Locnier’s syndrome, 733 , .vm. 

Long thoracic nerve, anatomy 
ology of 1567 

lesions of, 1563 . , ,.<1 

Loacitudiaaf stnus, throtnbos^O'i 
Lordosis in uhomlroplasu, 1182. 
m cerebral diplegia 14S9 
in Cushing s sjndrome, 517 
m osteomalacia, 1177 ..m 

in pseudo-hypertrophic p4raljji*» iJ' 
Louse-borne typhus fever, 295 
Ludwig’s angina, S3S 
Lumbago, 1166 

Lunabago-sciaUca syndrome, 14^' 
Lumbar puncture, 1378 r 

importance of, for diagnosis oi m 
gms, 63 

UI apoplectic syndrome, 1449 
in apoplcw, 1442. 
m cerebral sbscesi^ 1409 
in cerebrospinal fever, 59 64 
m heat byperpyrezia, 409 ,^5 

in hypertesa re eacephalopatny, * 
m memngms, 1396 
in tTwanosomiasis, 272. 
in whoopmg-coush, 142 
technique of, 1378 e.miiwi' 

Lumbo-sacral cord paralysis after p»* 
non 1585 , 

Lumbo-sacral plexus, lesioaa of, 

Lung, abscess of, 1002 
bactenolOCTof, 1002. 
difierentui diagnosis of 1003 
m bronchiectasis 983, 984 
in typhoid, 103 
absence of congemtal 994 
absorption coUjapse of, 992. 
acquired collapse of 992 
actinomycosis of, 195, 1038 
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Lung, active collapse of, 992. 
acute interstitial emphysema of, 1002. 

vesicular emphysema of, iOOl. 
albinism of, 998. 
al umini um, 1014. 
aspergillosb of, 1039. 
atrophic emphysema of, 1000. 
blastomycosis of, 1039, 
brown induration of, 988. 
carcinoma of, 1041. 

neurological syndromes in, 1042. 
caralfication of, 1067. 
cirrhosis of, 1006. 
collapse of, 992. 
collateral hyperemia of, 987. 
compensatory emphysema of, 1001. 
compressive collapse of, 992. 
congenital collapse of, 992. 
congestion of, use of term, 987. 
consolidation of, in pulmonary tubercu- 
lous^ 1014. 
in silicosis, 1009. 
cystic disease of, 1044. 
diseases of. 937-1062. 
distoraatosis of, 1043. 
dust disease of, 1003. 
embolism of, 852, 989. 
emphysema of. 997. 
acute intersutial, 1001. 

vesicular, 1001. 
atrophic, 1000. 
bullous, 998, 999. 
compensatory, 1001. 
complications of, 999. 
focal. 1011. 
hypertrophic, 997, 
idiopathic, 997. 

in relation to broncho-pneumonia, 1059. 
largc-luDged, 997, 
localised, 1001. 
secondary, 1001. 
senile, 1000. 
small-luogcd, 1000. 
subcutaneous, from sudden decom- 
pression, 397. 
substantive, 997. 

>•0X161163 of, 997. 
eosinophilic, 313. 
farmers’ 1015. 
fibroid disease of, 1006. 
fibrosis of, pneumoconiosU in relation to, 
1009, 1011, 1013. 
fiuko disease of, 1043. 
fluxionary hyperxmia of, 9S7. 
gangrene of, 1005. 

following infarction, 991- 
in btondiial obstruction, 974. 
in bronchiectasis, 984. 
in typhoid, 103. 

putrefactive products formed in, 1005. 
gummata of, 1040. 

bepaUsatioa of, in pneumoni^ 1049, tOSl. 
histoplasmosis of, Appendix i. 
honeycomb, 9S3. 
hydatid disease of, 1046. 
hyperzmia of, 987. 
hypertrophic emphysema of, 997. 
hypostatic congestion of, tctiology of, 9S7« 


Lung, hypostatic congestion of, in scarlet 
fever, 43. 

in typhoid, 99, 100, 103. 
in typhus, 296, 298. 
infarction, 989. 
lobar collapse of, 993. 
lobular collapse of, 992- 
massive collapse of, 993.^ 
mottling, radiographic, in coal miners* 
pneumoconiosis,_10n. 
in trojiical eosinophilia, 314. 
mycosis of, 1038. 
new-growths of the, 1041. 
nodulation of, in coal miners’ pneumo- 
coniosis, 1011. 

oat-celled tumour of, 1041. 
oedema oL 987. 
acute or hyperacute, 988. 
chronic, 989. 
in acute nephritis, 1116. 
in heart failure^ 809. - 

oligsemic, in congenital heart disease, 393. 
Poncoast tumour of, 1042. 
pancreatisation of, 1040. 
paragonimiasis of, 1043. 
passive collapse of, 992. 
peribronchial fibrosis of, 970. 
plconsemic. In congenlt^ heart disease, 
893, 894. 

relaxation collapse of, 992. 
resection in pulmonary tuberculosis, 1036. 
sarcoidosis of, 1045. 

** snow-storm ** in miliary tuberculosis, 
90. 

syphilis of, 1040. 
torulosis of, 198. 
tropical diseases of, 1043, 
tuberculosis of, 1016. 
tumours of, 1041. 

Lupus, bat’s wing, 1262. 
disseminated, 889, 933. 
erythematosus, 1261. 
chronic discoid, 1261. 
systematised, 1263. 
millaris, 1241. 

disseminatus faciei, 1245. 
of nose, 1241. 
pernio of Besnicr, 1246. 

of Hutchinson, 1262. 
phenomenon, 934. 
verrucosus, 1243. 
vulgaris, 1240. 

Lutcmbachcr's syndrome, 896. 

Lymph glands or nodes, diseases of the, 787. 
in glandular fever, 305. 
in Hodgkin's disease, 789, 790- 
in leukicmia, 761, 762. 
in rat-bite fever, 244. 
in rheumatoid arthritis, 1151. 
in sarcoidosis, 1246. 
in scarlet fever, 39, 40. 
m small-pox, 164. 
in sj-phihs, 204. 
in trypanosomiasis. 271. 
in tsutsugomushi disease, 2S9. 
in tj-phoid fever, 99. 
neoplasm, of, 733. 
structure of, 737. 
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Lymphadeiutis, acute generalised, 7&3 
local, 788 

m ayphibs, 207, 226 
tuberculous, 788 
Lyxnp^denoma, 789 
Lymphadenomatous nodules^ 789 
Lymphadenosis, bcmgna cutis, 1317. 
Lymphangiectasia, 928 
Lymphangioma cavemosum, 1315. 

circumscriptum, 1315 
Lymphangitis, 787 

causative organism of, 34 
filanal, 326, 327 
m erysipelas, 35 
m glanders, 132 
in malignant pustule, 80 
m onental sore, 269 
m rat bite fever, 244 
m scarlet fever, 41, 42 
m tsutsugaraushi disease, 289 
Lymphatic obstruction, 928 
system, diseases of 737-792 
vanx m filanasis, 327 
vesselSj diseases of the, 787 
Lymphatics m rat bite fever, 244 
Lymphohlastomatosis, erythroderma 

Lympho^tes, 752, 754 
Lymphocytoma, follicular, 1317 
miliary, 1317 


innammatotv, 928 
prscox, 929 

Lympbo^anuloma inguinale, 191 
venereum vel inguimle, 191, 1250 
pseudo-anhntis assocuted with, 1165 
Lymphogranulomatosu, benign 1245 
Lymphoid hyperplasia m chronic lymphatic 
leuksmia, 761 

Lymphopathia venereum, 191 
Lymphorrhages in myasthenia grans, 1604 
Lymphosarcoma, 79t 
reticulum cell type, 792 
Lyssa, 1420 

MacBumey’s pomt, 6SS 
Macewen's sign in hydrocephalus, 58 
Macrocheilia, 1324 
Macrocytes, 727 
Macrogemtosonua, 522 
Macuhe csruhe, 1254 
Madura foot, 196 
Maduramycosis, 196 
Magnamycm, 14 

Magnestv^ sulphate m baoUary dysentery, 

tnsilicate m gastnc and duodenal ulcer. 
582, 583 
Maidismus, 472 

Mam en gnfi'e m progressive muscular 
atrophy, 1556 
in synngomyelia, 1546 
in ulnar paralysis, 1572. 
succulente m synngomyelia, 1547 
Maize as cause of pellagra, 47^ 

I^)occhi*8 disease, 1259 
MaiatUa della Misena, 472. 


Mai de la rosa, 472. 

del sole, 472. 

Mai do los pmtos, 1333 
Maladio de Camon, 144 
do Roger, 896 
do WoUlez, 987. 

Malaise, tozzmic, 30 
Malana, 245-260. 

abdominal, 252. ___ 

acute pernicious, 249, 251, 259, 260 
xtiology of, 246 
algid, 252 

benign tertian, 246, 253 ^ 

blackwater fever in relation to, z54, aw 

cachexia m, 253 

cardiac, 252 

cerebral, 251. 

chrome, 249. 

chmcal types of, 251 

complicanona and sequelse of, 254 

diagnosis of, 254 

distnbuijon of, 246 

gastrD*uitcstina1, 252 

history of, 245 

incubation period, 250 

latency period, 252 

malignant teman, 246, 253 

mosquitoes which iransmif, 248 

parasites, 246 

diiferenoauoa of speaes of, Z4» 
human phase of, 247 
in blood smears 248 
life cycle of, 247 
tDOS()uito phase of, Z47 
staining of, 248 
pathology of, 248 
pemiaous, 249, 251 
primary fever 250 
prognosis of, 255 
prophylaxis of, 255 
puipunc, 252 
quartan, 246, 253 
recrudescence and relapse m, 253 
renal, 252 
symptoms of, 249 
tertian. 246 
treatment of, 255 
Malassez. pityrosporon of, 1216 
Malassezia furfur, 1238 
tropica, 1333 

MalatUa della nusena, 472 
Malignant mdema, 80 
pustule, 80 
Malingering, 1672 
^lallem test for glanders, 132 
. Malnutrition as a factor m infection, 
malignant, 478 

, hlalta fever, 125 .j 35 

htlandehc acid prepa rations m pyelitis. 
Manganese poisoning, 385 
r Mama, 1645 

and catatonia contrasted, 1664 
symptoms of, 1648 
treatment of, 1654 

Mama k potu, 353, 1637 ..„nsive- 

Mamc-depressives, lability and resp®*** 


ness of, 1646 

Mansonella ozzardi, 326 
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Mantoxix intradermal test for tuberculoeds, 
88, 1028. 

Marasmus, 617. 
idiopathic hypercalcsmia in, 618. 
in congenital syphilis, 227. 
infantile renal acidosis in, 618. 

Marble bone disease of Albers-Schonberg, 
748. 

Marchiafava-Micheli type of hsemolytic 
ansmia, 744. 

Marie’s delayed cortical cerebellar 
atrophy, 1481. 
disease, 1171. 

Maric-Strumpell disease, 1160. 

Marriage, epilepsy in relation to, 1505. 
hysteria in relation to, 1677. 
syphilis in relation to, 224, 225. 

Manh fever, 245. 

Masons’ disease, 1009. 

Mass reflex, 1542. 

Massage of carotid sinus, 824. 

Mastoid inilammatioa in measles, 152. 

symptoms in scarlet fever, 42, 47. 
Maurer’s spots in malarial parasite, 248. 
Meal, Opaque, in examina tion of bowel, 602. 
Measles, 149. 
age*incidence of, 149. 
complications of, 151. 
congenital, 149. 

German, 156. 
htemonhagic type of, 151. 
incubation penod in, ISO. 

KopUk's spots in, ISO, 151, 153. 
mortality in, 154. 
prophylaxis of, 29, 154. 
pulmonary type of, 151. 
quarantine after, 155. 
rash in, 150, 151, 153. 
second attach of, 153. 
serum prophylaxis of, 154. 
toxic type of, 151. 

N-aricUes of, 151. 

Meat polsoiung. 111, 120, 122. 

Meckel’s diverticulum as cause of acute 
intestinal obstcuction, 6SQ. 

Median nerve, lesions of, 1570. 
Mediastinal abscess, 1091. 

cause of bronchial stenosis, 977. 
glands, enlarged, 1092. 

in Hodgkin's disease, 1092. 
tracheal obstruction due to, 962. 
in pneumoconiosis, 1092. 
tubercular, 1092. 
noW'growths, 1093. 
syndrome, the, 1090, 1094. 
hfediastmitfa, 10S9. 
acute simple, 1039. 

suppurative, 1039. 
chrome, 1091. 
indurative, 1091. 

Mediastinum, carcinoma of the, 1094. 
causes of pressure in, 962. 
diseases of the. 1039. 
cmph>'seina of the, 1091. 
gangrene of, 1090. 
malignant nunours of the, 1093. 
Mediterranean Boafmia, 743. 
fever, 125. 


Medulla, localisation of lesions of, 1363. 
Medulloblastoma, 1382. 

Megacolon, 646. 

Mcgalerythema epidemicum, 305. 
Megaloblasts, 729. 

Megalocephaly, 1175. 

Megalocytes, 719. 

Megalocydc anemia, 729. 

Megalocytosis in pernicious ansmia, 736. 
Metgs’ syndrome, 1076. 

Meinicke reaction in syphilis, 205. 
Melena, 569. 

neonatorum, 576, 769. 

Melancholia, 1645. 

Melania libertina in relation to hetero- 
phyidiasis, 318. 

in relation to paragonimiasis, 317. 
Melanin, formation of, 1201. 

Melanoblasts, 1201. 

Melanophores, 1201. 

Melanoma, malignant, 1310. 

Melanuria. 1105. 

Mel^uric fever, 260. 

Meleney’s ulcers, 1231. 

Melioidosis, 133. 

Membrane, in diphtheria, 69, 70, 71, 74, 75, 
534. 

in muco-membranous colic, characters of, 
628. 

in Vincent’s angina, 74, 537, 

of thrush, 527. 

on throat in scarlet fever, 38. 

Memory, 1613. 

M^ni^re^s disease, 1353. 

Meningeal haemorrhage, 1448. 
syphilis, 1454, 1459. 

tumours in relation to compression of 
cord, 1535. 

Meningioma, 1382. 

Meningism, 60, 1399. 

Meningitic syndrome, 1449. 

torulosis, 198. 

Meningitis, 1391-1399. 
acute syphilitic, 1461. 
anthrax oadllua causing, 1393. 
benign aseptic, 1397. 

lymphocytic, 1397. 
carcinomatosa, 1382. 
cerebrospinaL 54. 
cIa»i6c3tton of, 1392. 
differentiated from cerebral abscess, 1409, 
1410. 

from toxzmia, 60. 
epidemic cerebrospinal, 54. 

serous, 1397. 
gonococcal, 1393. 
m coccidioidosis, 200. 
in er^’sipelas, 35. 
m scarlet fever, 42. 
in typhoid fever, 104. 
infantile s>'phijjtic, 1393. 
influenzal, 62, 1393. 

treatment with penicillin, 8. 
leptospiral, 240. 
plague, 128. 

pneumococcal, 62. 1392. 
eerebrospuuJ fluid in, 1392. 
in pneumococcal pneumonia, 1053. 
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MeninsiUs, post*basic of iofants, 58. 
purulent, from screw-worm, 338. 
pyogenic, 1393. 
serosa circumscripta, 1537. 
streptococcal, 62. 

suppriraUve, from bone disease, 1393. 
syphilitic, 1398, 1461. 

cerebrospinal Quid in, 1398. 
tuberculous, 62, 1394. 
typhoid, 62, 101. 

Meningococcal arthritis, 1155. 

scpticsmia^ chronic, 1155. 

Met^gococci, Gordon’s grouping of, 55. 

m cerebrospinal fluid, 55, 60. 
Meningococcus, 55. 

“ camera,” 55. 

meningitis, cerebrospmal fluid m, 59, 60. 
sensitivity to peniciUin, 7. 
types of the, 55 

Meningo-typhoid vanety of typhoid fever, 

101 . 

Menopausal arthritis, 1159, 1166. 
Menopause, 522. 
changes m body fat at, 449. 
in relation to idiopathic hypocKromie 
ananma, 732. 

m relation to mental disorders, 1645, 1647. 
Menstrual disturbances in melancholia, 
1645. 

Meostruatxoo m relation to asthma, 978. 
m relation to epilepsy, 1494. 
m relation to menu! disease, 1645. 
m relation to pulmonary tuberculosis, 1024. 
vicanous, 569, 938, 995 
Mental age. 1684, 1686 
and bodu^ Illness, relationship between, 

defectives, educational and social cate of. 
1618 

deScieney, 1682 

bodily anomalies associated with, 1684. 
classification of, 1683. 
mental tests m, 1686. 
disorders, 160S-1688. 

^ associated with acute carbon monoxide 
poisoning, 1642. 
with alcoholism, 1637. 
with altitude sickness, 400, 401, 
with barbiturate poisoning, 1641. 
with bromide intoxication, 1641. 

With castration, 1645. 
with cerebral athetoma, 1443 
diplegia, 1488. 
tumour. 1635. 

with child-beanng, 1644, 1646. 
with chronic alcoholism, 356, 1637. 
with climacteric, 1645, 1647. 
with cocamism, 1641. 
with cteluc disease, 619. 
with congenital syphilis of nervous 
sntem, 1471. 

with degenerative and hereditary braui 
disease, 1903. 

with dissenunaced lupus erythema- 
tosus, 936. 

with disseminated sclerosis, 1475, 1635. 

with drug addiction, 1640. 

with encephalitis lethargica, 1415. 


Mental disorders, assoaaied with endocrine 
disorders, 1643. 
with epilepsy, 1500, 1636. 
with exhaustion and inanition, 1642, 
with exophthalmic goitre, 1643. 
with general^aresis, 1456. 
with head mjunes, 1635. 
with bydtocephslus in chudren, iwi 
with hysteru, 1673. 
with infantile hermplegia, 1491. 
with infections and ohaustive dis* 
orders, 1642. 

with infectious tozaaai^, 1642. 
with intoxications, 1637. 
with mtracranial tumours, 1635. 

With bctation, 1645. 
with menopause, 1645, 1647. 
with menstruation, 1645, low. 
with metabolic disorders, 1643. 
with moTphuusm, 1640, 
with paralysis agitans, 1635. 
with partuntion, 1644, 
with peibgra, 474. 
with pregnancy, 1644, 1646. 
with puberty, 1646. 

With puerpenum, 1644. 

With Schilder’s disease, 1635. 
withsembry, 1628. 

With sexual epochs, 1644. 
with somatic tamasis, 324. 
wiA sjphibs of central nervous system* 

with Tay-Sachs disease, 1483. 

With trauma, 1635 . 

with tsutsu^raushj disease, 290. 

With tuberose sclerosis, 1487. 
with typhoid fever, 104. 
withvuceral disease, 164S. 
bodily disease in relation to, 1609. 
cerebral artenal disease and bypertens 
causing, 1630. 
claasiflcation of, 1622. 
convulsion therapy in, 1621. , 

effect of war upon incidence of, loja. 
endoctme factors m, 1611. 
extrinsic causes of, 1611. 
heredity and consUtution in, 1609. 
mtnnsic causes of, 1609. 
niental expenences in relation to, ^ 
organic, general descnption of types « 
1624. 11,12. 

physical expenences m relation to, it>* 
prophylactic treatment of, 1616. 
sexual mstmet in relation to, 1614. 
treatment of, 1616 , 

expenences m relation to mental disoroci ’ 

1613. 

tests, 1684, 1686 ... 

Mepaenne m blaclcwater fever, 263, 2 bv. 
in flagellate diarrhcea, 284 
in lupus erythematosus, 1263. 
ta malsna, 25S, 2S7. 
m Uemasu, 323. 

Meralgia parxstfaetica, 1574 e 

MercunnI diureUcs in heart disease, 
inuncuon, for syphihs, 216. 
poisoning, 381. 
acute, 381. 816. 
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Mercurial poisoning, chronic, 382, 
mental disorders in, 1642. 
preparations for treatment of syphilis, 216, 
stomadtis, 233, 382, 383. 

Mercurialism, 382, 816. 

Mercury compounds, organic, poisoning by, 
383. 

eruptions, 382, 383. 
fulminate, poisoning by, 383. 
preparations, in syphilis, 216. 
toxic effects of, 233. 

vapour lamp, in treatment of rickets, 467. 
Merk, hyperkeratotic border of, in pellagra, 
474. 

Mcrozolles of malaria parasite, 247. 
Mersalyl in heart disease, 815. 

MescaUn intoxication, 1657. 

Mesenteric glands, affections of, in kala- 
azar, 265. 

in tuberculous peritonitis, 718, 719. 

. m typhoid, 99, 103. 
in undulant fever, 125. 
calcified, In tuberculous peritonitis, 719. 
thrombosis simulating intestinal obstruct 
tion, 653. 

tuberculosis of, 718. 719, 788. 
veins, thrombosis of, 688. 

Metabolic disorders in relation to mental 
health, 1643. 
rate, basal, 415. 

Metabolism, diseases of, 415-453. 

in diaitro*ortAo*cresol poisoning, 392. 
in dtnicrophenol poisoning, 392. 
in exophthalmic goitre, 49^3. 
in myxeedema, 497. 
in relation to epilepsy, 1492. 
in relation to obesity, 449. 
thyroid, in relation to, 449. 

Metagonimus yokogawai, 318. 

Metazoa, diseases due to, 316. 

Meteorism, 102. 

Methsmoglobin in urine, 262, 1104. 
Methiemoglobinaemia, 751. 

hereditary, 752. 

Methanol, poisoning by, 357. 

Metlwl alcohol, poisomng by, 357. 
androstcnediol in treatment of infantilism. 
486. 

bromide, poisomng by, 394. 
chloride, poisomng by, 393. 
mercury compounds, poisoning by, 383. 
testosterone in treatment of infantilism. 
486. 

Methylene<blue, effect of, on urine, 1106. 
Metritis in gonorrheea, 67. 

Meulcngracht diet, 570. 

Meuse fever, 300. 

Mibelli, porokeratosis of, 1297. 
Microcepbalic typo of idiocy, 1488. 
Microcytes, 727. 

Microfilaria strcptocerca, 1329. 
Microgyria as cause of mental defect, 16S4. 
Micromelia fcetalis, 1182. 
Micro-organisms, antibiotic products &Om. 
6 . 

Micropsia, 1638. 

Microsporon audouini, 1233. 
cams vcl fcUncum, 1233. 


Microsporon furfur, 1238,1333. 

^ypseum, 1233. 

Microsporosis, 1233. 

Micturition, frequency of, in anoxsemia, 401. 
in coliform infections, 95. 
in diverticulitis, 644. 
in gonorrheea, 65. 
in heat byperpyrexia, 408. 
in pyelitis, 1134. 
in trench fever, 301. 
in tuberculosis of kidney, 1239. 
reflex, 1532. 

Mid-brain, localisation of lesions of, 1362. 

Midge bites, 337. 

Migraine, 1508. 
mental, 1637. 

Miliaria, crystallina, 1198. 
profunda, 1199. 
rheumatic, 50. 
rubra, 1199, 1225, 1328. 

ACiiary tuberculosis, acute, 1019. 
chronic, 1019. 

Milk drip, 587. 

in rei&tion to tubercular infection, 85, 89. 
in treatment of mild plumbism, 370. 
in treatment of rickets, 467. 

Milkers* nodes, 1250. 

Mill fever, 1015. 

Milroy's disease. 788, 928. 

Mineralocorticoids, 506, 507. 

Miners* asthma, 1009, 1012. 
phtlilsis, 1009. 1012. 

Mtracil D, in schistosoxmasis, 321. 

Mirbane, oil of (nitrobenzene). 389. 

Mite typhus, 288. 

Mites as transmitters of disease, 288, 336. 
in relation to tsutsugamushi disease, 288. 

Mitr^ disease, 862. 
incompetence, 863. 
stenosis, 863, 865. 

and incompetence, 868. 
auricular fibriilacion in, 827, 868. 
congenital, 863. 
hxmoptysis in, 866. 
b>'pertrophy of left auricle in, 866. 

of right ventricle in, 866. 
in relation to pulmonary tuberculosis, 
1017. 

murmurs in, 867. 
pulse in, 867. 
thrombosis in, 868. 
valve, funnel-shaped, 863. 
valvotomy, 870. 
valvulitis, 889. 

Moles, 1310. 
fleshy hairy, 1310. 
non-hairy, 1202. 

MoUities ossium, 1176. 

MoUuscum contagiosum, 1302, 
fibrosum, 1486. 
sebaceum, 1305. 

Moloney toxoid test for diphtheria suscepti- 
bility, 77. 

Monckeberg's degeneration, 919. 

Monday fever, 1015. 

Mongolian spot, 1202, 1311. 

Mongolism, 1685. 

Mongoloid typo of idiocy, 16S5. 


1740 iND] 

Monilethrix, 1317. 

Momlia affecting lungs, 1040. 
skm, 1237. 

Monocj^cs, 752, 755. 

Monocytic angina, 305. 

Monocytosis, 755. 

Mononeuritis multiplex, 932 
Mono*nitrobenzenc poisoning, 389. 
Mononucleosis, acute, 754. 
infectious, 305. 

Monoplegia m cerebrospinal fever, 58. 

Mood, m anxiety states, 1651. 
in mental depression, 1649. 
lability of, in mama, 1648. 

Moon’s teeth. 227. 

Moral defectiveness, 1683, 1684, 1685. 

effects of morphinism, 1640, 

Morbiili, 149. 

Morbus cceruleus, 897. 
coxa senilis (of hip), 1157. 
maculosus biemorrhagicus of Werlhof. 
771. 

Morphine in heart failure, 813, 
poisoning, acute, 351. 

Morphinism, 1640. 

Morphoea, 935, 1291. 

Morton's disease, 1151. 

Morvan's disease, 1547. 

Mosquito bites, 337. 

-worm, the, 338. 

Mosquitoes as conveyers of mosquito worm, 

m relauon to dengue, 189. 
in relation to filarusts, 326. 
m reUuon to tnaUrul infection, 247, 248. 
in relauon to yellow fever, 1^. 
measures for control and aestrucuon of, 255 
Motor lesioiu of, localumg signs of, 

neurone disease, 1554. 
symptoms ui hysteria, 1672. 

Mountain sickness, 400 
Mouth affections m syphilis, 206. 
diseases of the, 525-530, 1325. 
dry, 530. 

m pink disease, 309. 

in scarlet fever, 38, 40. 

in scurvy, 462. 

in syphJis, 206. 

lesions in agranulocytosis, 757. 

m pellagra, 473. 
lupus of the, 1241. 

Mouth-brcatning m adenoids, 942. 

in relauon to bronchitis, 963, 

Movements m schizophrenia, 1663. 
involuntary^ m chorea, 1516. 
m Friedreich's ataxia, 1480 
in encephalitis lethargies, 1416, 1417. 
perverse, m cerebral diplegia, 1488. 
Mucin, test for, 1102. 

Muco*membranous colic, 627. 

Mucor mucedo infecting lungs. 1040. 
Mucous “ catarrh ” in epidemic diarrhoa. 
615. 

erosions in syphilis, 207. 
patches, 206. 

of mouth and throat, 206. 

Mucus m colitis, 633, 634. 


Mucus in gastnc secretion, r6le of* 554. 
in stools in haoUary dysentery, 114. 
in stools in muco-membranous colic, 628 
Mugil cephalus m relation to btttrophyusu, 
318. 

Mumps, 174. 
cerebral, 174, 
compbeauons of, 175. 
submaxillaiy, 175. 

Munenn bite, 343. 

Murmur, Austin Flint, 859, 876. 

Carey Coombs, 889. 

Murmurs, auricvlnr systolic, 798. 
cardiac, 797, 798. 
continuous, 793. 
diastolic, 798. 
imd*diastoIic, 79S. 
mid-systolic, 797. 
pan-systohe, 798. 
pre-systoUc, 798. 

syslouc, 797. , -nz 

Muscle, Zenker's degeneration of, 99, 296, 
* 169 . 

Muscles, diseases of, 1596-1607. 

voluntary, inflammation of, 1169. 
Muscular atrophy in acute poliomyeliw, 
1427, 1428. 
in benben, 470, 
to dermatomyosius, 936, 
in dystrophia myotomca, 1601, 1602. 
in lead paby, 1593. 
in rheumatoid arthntis, li52. 
m synngomyeba, 1546. 
neuritic type, 1563. . . • .eze 

of children, progressive spmal, 1565. 
peronea^ 1563. 
progressive, 1554. . 

changes to the nryopathies, 1596. 
dysUophies, lS9tf. ,-q, 

dystrophy, ^eudo*fayp«rtropnic, l>r^ 
pain in leptospirosis icterohwnortbagi*^ 
239. 

rheumatism, 1165. 

Mushroom poisoning, 345. 

as cause of bepauc necrosis, 671. . 

Mussels as source of infection m typhoA “o 
Mustard gas in relation to bronriuQs, 967. 

tracheitis caused by, 954. 

Mutism, hysterical, 1672. 

Myalgia, epidemic, 193, 1166. 

in undulant fever, 1156. 

Myasthenia gravis, 1603. 
dysphagia m, 542 
ooilar palsy lo, 1604. 

Mycetoma, 196. 

Mycides, 1239. 

Mycobacterium lepne, 90 
tuberculosis, 84, 85, 1017. 
in sputum, 87, 1021. 
isolation and reoogmtion ot, 87. 
Mycoses, 193-201. 

pulmonary, 1038. 

Mycosis fungoides, 1316. 

Mydnasu, 1343. 

MyelinoclasU, penvascular, 1411. 

Myelitis, acute syphilitic, transverse, 1469 
acute transverse, 1542. 
diffuse, with optic neuritis, 1478. 
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Myelitis, sub^acute and chronic syphilitic, 
1470. 

Myeloblasts, 748, 759. 

Myelocytes in chronic myeloid Icuksmia, 
759. 

in diphtheria, prognostic sign^canc^of, 72. 
in leuco-erythroblastic ansmia, 748. ‘ 
in whooping-cough, 139. 

Myelofibrosis, 748. 

Myeloma, hsematogenous, 1184. 
multiple, 748, 1184. 
osteogenetic, 1175. 

Myelomatosis, 1184. 

Myelosclerosis, 748. 

Myelosis, chronic leuksmic, 758. 

Myiasis, 337. 
deimal, 337. 
intestinal, 339. 
linearis, 1334. 

Mylcran in Tronic myeloid leukxmia, 760. 
Myocardial infarction, 842. 

Myocarditis. 890. 

diphtheriuc, 891. 

Fiedler’s, 891. 
idiopathic, 891. 
isolated, 891. 
primary, 891. 
rheumatic, 891. 

Myocardium, degeneration of, in coronary 
disease, 836. 
diseases of the, 890. 
non'inflommatory disease of the, 892. 
primary amyloidosis of the, 892. 


Unvcrricht’s. 1520. 

Myoldcma, 1026. 

Myokimia, 1560. 

Myopathic atrophy, 1596. 
face, 1601. 

Myopathies, the, 1596. 

Myosis, diagnostic significance of, 1342. 
pontine, 1363. 

Myositis, 1169. 
dermatO’, 936, 1293. 
in cat’bite fijvcr, 244. 
in trichiniasis. 331. 
non-suppurativc, 1169. 
ossificans progressiva, 1170. 
suppurative, 1169. 

Myotonia atrophica, 1600. 
congenita, 1599, 1601 

Myotonic reaction of Erb, 1603. 

Myxoedema, 496. 
blood in, 497. 
hair in, 1318. 

mental dtsorden in, 496, 1644. 
metabolism in, 497. 
din In, 1301. 

Nsvi, epidermal, 1293. 
in hereditary haanoniiagic telangiectasia, 

Kasvo-xantko-cndolhcUoma, 1299. 

Kxvus, blue, 1311. 
cavcmn-capilla^, 1314. 
flammeus, 1313. 
linear, 1298. 


Myoclonus, 1520. 
epilepsy, 1497, 1520 


Nsevus, physiological, 1313. 
sebaceus (Jad^hon), 1308. 
senile sebaceous, 1308. 
unius lateralis, 1298. 

Unna’s, 1313. 
vasculosus, 1314. 

Naga sore, 1331. 

Nau plate, disorders of, 1323. 

Nails, claw, 1323. 
diseases of, 1321. 
drumstick, 1172. 
lesions of, due to arsenic, 374. 

due to X>rays, 410. 
psoriasis of, 1274. 

Nalorphine in acute morphine poisoning, 351. 
Nanukayami disease, 237. 

Naphthalene, chlorinated, poisoning by, 
395. 

os a cause of acute hicmolytic ansemia, 747. 
Napier’s aldehyde test in kala-azar, 267. 
Napkin eruption, 1223. 

in congenital syphilis, 225. 

Narcolepsy, 1507. 

Narcs, plugging the, 938. ‘ 

Nasal causes of asthma, 977. 
diphtheria, 71. 

irritation, as symptom of intracranial 
tumour, 1388. 

obstruction from adenoids, 941, 942. 
in goundou, 236. 
is rhisDspondGsis, 201, 
septum, erosions of, 227. 

Id chromium poisoning, 384. 
NasO'pharynx, diseases of the, 941. 
Naunyn’s sign in cholecystitis, 691. 

Nausea, 565. 

in chronic cholecystitis, 691. 
in infective hepautis, 668. 
in pulmonary tuberculosis, 1024. 
hysterical, 565. 

Nccator americanus os human parasite, 332. 
Ncck^ actinomycosis oiTccting, 194. 
rigidity of, in cerebrospinal fever, 56. 
in meningitis, 1395, 1397. 
in poliomyelitis, 1426. 

Necrobiosis npoidica- tSOO. 

Necrosis, acute medullary, 1127. 
tubular, 1128. 
following infection, 3. 
of booo in leprosy, 92. 
of jaw in chrome phosphorus poisoning, 
378. 

Negativism in schizophrenia, 1660, 1663. 
Negri bodies, 146. 

in rabies, 146, 1421. 

Negroes, sicklc-cclled aoxmia in, 743. 
Neul'Mooscr reaction in fica t^^ihus, 237. 
Neisseria catarrhalis in relation to bron* 
chitis, 963. 

in relation to inllucnza, 179. 
in relation to tracheitis, 954. 
gonorrhccac, 65. 
racoingitidis, 55. 

Nelson bed for postural drainage, 9S6. 
Nematodes, diseases duo to, 325~335. 
Neoarsphenamino in gangrene of tlie lung, 
1006. 

in relapsing fever, 244. 



indsx 


1743 


Neuromyelitis optica, 1478. 

Neuropathy, diabetic, 442. 

in beriberi, 469. 

Nettro*retinius, 1339. 

Neuroses, occupation, 1525. 

Neiirosis, cardiac, 904. 
colon, 627. 
vegetative, 308. 

Neurotmesis, 1567. 

Neutropenia, malignant, 756. 

primary splenic, 756. 

Neutropl^a, 753. 

Nevrodermite, 1193. 

Nicotinamide (vitanw 458. 

in ulcerative stomatitis, 526. 

Nicotine poisoning, acute, 346. 

Nicotinic acid (vitamin Bi), 458. 
in pellagra, 474. 

Nxcmann*Pick’s disease, 785. 

Nightshade poisoning, 344, 352. 

Night sweats in puhnonary tuberculosb, 

W22. 

terrors in adenoids, 942. 

Nihilistic delusions, 1653. 

Nikolsky's sign, 1286. 

Nipple, Paget's msease of, 1306. 

Nissl bodies, disappearance of, in progressive 
muscular atrophy, 1555. 

Nitrites in anginal attacks, 840. 
in cardiospasm, 545, 

Nitritoid crises in arsphenamlne therapy, 
230. 

Nitrobenzene, poisoning by, 389. 

Nitrogen excretion in urine, 1098. 
retention, estra^renal, 1111. 
saturation of tissues ^itb, the essential in 
caisson disease. 396, 397. 
solubility of. in fat, 396. 

Nitro'prussiao test for ketoauria, 1106. 
Nits, 1252, 

Nodal extra-systoles, 822. 

rhythm, aunculo-vcntricular, 823. 

Nodes, juzta-articular, 237, 1315. 
milkers', 1250. 

Nodular goitre with hyperthyroidism, 495. 
Nodules, “ apple jelly,'' in lupus vulguis, 
1241. 

fibrous, 1165, 1166. 
filarial. 327. 

in amoebic dysentery, 276. 
in erythema nodosum, 1260. 
m localised BartonellosU, 145, 146. 
in multiple myeloma, 1185. 
in mj-cctoma, 197. 
in oncntal sore, 269. 
leprotic, 91. 

periosteal, in congenital syphilis, 227. 
subcutaneous, in txniasis, 324. 
subcutaneous rheumatic, in children, 51. 
Noma, 527. 

in measles, 152, ISS. 

Nominal deficiency, 1370. 

Noradrenaline, hypcrsecrccion of, in phzo- 
chromoc)'toma, 518. 
in cardiac infarction, 846. 

NormoblasU, 729. 

Normocytea, 727. 

Nose, atfcctions of, in glanders, 132. 


Nose, diseases of the, 938-943. 
in gangosa, 236. 
lupus of the, 1241. 
syphilis of the, 206, 227. 

Nothsagel’s syndrome, 1362. 
Novarsenobillon in tropical eosinophilia, 
315. 

Nuclear fission, injuries from, 413. 

ophthalmoplegia, 1362. 

Nucleus pulposus, herniation of, 1582. 
Nummular sputum, 966, 1021. 

Nutmeg liver, 469. 

Nystagmus in acute poliomyelitis, 1429. 
in barbiturate poisoning, 360. 
in cerebellar apoplexy, 1440. 
in cerebellar lesions, 1364, 1409. 
in cerebral abscess, 1409. 
in cerebral diplegia, 1489. 
in disseminated sclerosis, 1474, 1475. 
m Friedreich’s ataxia, 1480. 
in hydrocephalus in children, 1402. 

Ja disease, 1353. 

in subacute combined degeneration, 1552. 
in syringomyelia, 1546. 
positional, 1354. 

Obesity, 449. 

basal metaboUsm in, 449. 
diet in, 450. 

endocrine aspects of, 449. 
in Cushing's syndrome, 516. 
in Frohliws syndrome, 4S9. 
Object-blindness, 1371. 

Obsessional disorders, 1677. 

and schizophrenia contrasted, 1665. 
ideas or images, 1678. 
impulses, 1678. 
ruminatioa, 1679. 

Obstetrical paralysis, 1584. 

Obstruction, chronic venous, 927. 
intestinal, acute, 649. 
in oscariasts, 334. 
in cancer of the colon, 641, 642. 
in Crohn’s disease, 632. 
peritoneal adhesions in relation to, 719. 
peritonitis complicating, 715. 

Obturator nerve, 1574. 

Occipital lobe, abscess of, 2409. 

localising signs of lesions of, 1359. 

Occult blood in stools, examination for 60 
Occupational cramp, 2525. 
palsy, 1525. 

treatment of mental disorder, 161 
Ociu’onosis in alkaptonuria, 1205. 
in catboluria, 1106. 

Ocular changes in hypertension, 910, 914, 
915. 

muscles in botulism, 124. 
nerve palsies, causes and ^‘aricties of, 
1340, 

conjugate, 1342. 
nudear, 1342, 
supranuclear, 1342, 
symptoms in cerebral syphilis, 1460. 
in chorea, 1517. 
in dissemiaaced sclerosis, 1474. 
in Friedreich’s ataxia, 1480. 
in malaria, 254. 
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Ocular symptoms m myasthenia gravis, 
1605. 

m subacute combined degeneration, 1552. 
in tabes, 1464. 

m tuberculous menmgitis, 1396. 
Oculogyric crises m encephalitis lethargica, 
1418. 

Oculo-motor nerves, affections of, 134&- 
1345. 

Oddi’s sphincter, achalasia of, 698. 

in relation to biliary crises, 698. 

(Edema, angioneurotic, 1255. 
chrome nasal, 939. 
cold, in syphilis, 204. 
in benben, 469, 470. 
m cirrhosis of liver, 677. 
m epidemic dropsy. 348. 
m heart failure, 811. 
in liwashiorkor, 479, 480. 
m nephntia, 1116, 1121. 
m tnchiniasu, 331. 
m trypanosome fever, 271, 274 
malignant, 80. 
pathology of, 1113. 
pulmonary, 809, 988, 1068. 

Quince's, 1255. 

“ raw beef,*’ in pink disease, 309. 
renal, 1113. 

(Esophageal hiatus hernia, 550. 
obstruction, 550. 
ulcer, 548. 

varices, in Banu’s syndrome, 781. 
(Esophagitis peptic, and cesoohacreat 


Onychomadesis, 1324. 

Onychopha^ia, 1323. 

Onychoptosis, 1324. 

Onychorrhexis, 1323. 

Onychoschizia, 1323. 

Onychotillomania, 1323. 

Oophoritis in mumps, l/o* 

Ophiasis, 1318. 

external, 1342. 
exophthalmic, 493. 
in chicken-pox, 173- , 
m encephalitis lethargica, 
m migrame, 1510. 
m tabes, 1464, 1465. 
nuclear, 1362, _ „r.ties" 

Ophthalmoscopic changes m P 
1340. 

in papillcedema, 1338. 
m retrobulbar neuritis, 133y. 

Opisthorchis sinensis, 317. 

Opisthotonos m cerebrospinal i 
m epilepsy, 1496. 
in hydrophobia, 1421. 
in tetanus, 82. 
of infants, cervical, 58 

Oppenheim’a disease, 

sign m spastic paraplegia, 15*»' 

Opsonin, 3. 

Optic atrophy, 1340. , jAg 

from arsenical i>reparauons» i 
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Paacreatic cysts, 707. 

digestion, deficient, stools m, 701. 
ducts, anatomy of, 701. 
ferments tn mtesunes, fceces and unne, 
701. 

juice, 701, 702. 

PancreatiUs, acute hsmonbagic, 702. 
chronic, 704. 

m relation to gall-stones, 697, 704. 
jaundice m. 662. 
relapsing, 708. 
in mumps, 176 
Panhypopituitarism, 487. 

Panmyelopathy, 738 
Panniculitis, 1165, 1165 
Panophthalmitis m small-pox, 164. 
Pantothenic acid, 459. 

Fapataci fever, 188. 

PapUUus in cerebrospinal fever, 59 
PapUlsdema, 1333, 1385, 1386. 
ui anxmia, 1386. 
in cerebral abscess, 1385, 1403. 
m cerebral syphilis, 1460 
ui cerebrospinal fever, 56. 
in chioroma, 763. 
m encephalitis lethargica, 1416. 
m hydrocephalus, 1402, 1403. 1404. 
in hypertensive eacephalopacny, 1444. 
in uitracramal tumour, 1383, 1388. 
in malignant hypertension, 915. 
ui measles, 1S2. 
in memngitu, 1386. 
in mumps, 176. 
m oxycephaly, 1181. 
in rcution to vuioo, 1338. 
ut renal disease, 1386. 
in suppurauve encephalitis, 1403. 
m tuberculous meningitis, 13M. 
ophthalmoscopic appearances m, 1339. 
opuc atrophy following, 1340. 
results of, 1 j40. 

Papilloma, basal cell, 1301. 

anuamouj cell, 1301. 

Papules, gnnulomaious ui yaws, 234. 

moMt, in syphilis, 205. 

Papulo-s^uamous lesions m syphilis. 203. 
rara*axnuiobeazotc acid, 460. 
y»ra-ajziwosalicyltc acid, ste Sodium 
aminosalicylate. 

Pamcentesu m asates, 723 
in cancer of penloneum. 721 
m chrome nephnus, 1123. 
in plcunsy with effusion, 1070. 
technique of, 1070, \(n\. 

tn tubceoilcui pentomtu, 720 

of pencardiura. 8S0. 

Parzsthesia in Landry’s paralysis, 1595. 
Paraganglioma, 5 is. 

Paragom m laais, 3 t 7 . 
of fungs, 317. 

Parafionimua vresiermanL 3 J 7 

Paraxcratosia Tsiriegau^ 1275 * 

Paraldehyde, sdJictioo to, 1642. 

m chrome alcoholism, 35 ^, 

Paralrscs, crossed, 1363. 

localised, m berpea zoster, 1420. 


Paralyses, roxzrxnicv 30. 

Paralysis, acute ascending, 1594 

advance of, m Landry's paralysis, 1 594, 1 59; 
agitans, 1511. 

mental disorders in, 1635. 
alternate, 1363. 

ascending, m poliomyelitis, 1427. 
brachial plexus, 1568, 1569. 
common facial, 1349. 
congenital spastic, 1487, 1488. 
conjugate, 1342. 
crossed, 1363. 
diphtheritic, 73, 78, 1590. 
due to tick-bites. 336. 
familial periodic, 1607. 
spastic, 1482. 

flaccid, diagnosis of, 1672. 
hysterical, 1672. 
m benben, 469. 

m hydrocephalus in children, 1 ^ 1 * . „ 

in poisoning by tn-cr/Ao-cresyl pbDsp»« 

379 

in poliomyehtis, 1427, 1428, 1429. 
in Tay-Sachs disease, 1483, 
infantile, 1423. 
juvenile general, 1472. 
labio-glosso-phai^ngeal, 1554. 
Landry’s, 1594. 
laryngeal, 1356. 
lead, 367, 1593. 
local, in djphtheru, 1590. 
obstetrical, 1584. 
oculo*niotor, 1341. 
of accommodation in diphtheria, 
of cranial nerves in eocephaiitu leuaif 
1416. 

of diaphragm, 1088, 1432. 

of reaction with accommodaboo, 
of soft palate, 1591. 
of stemomastoid, 1356. 

0 / trapezius, J356. 
of vow cords, 952 
pharyngeal, biiateiaJ, 1356. 

unilateral, 1355. 
progressive bulbar, 1554 
pseudo-hypertropluc, 1596 
Saturday night, 1567. 
simple, as an epileptic &t, 1498. 
spinal atropmc, 405. 

Todd’s, 1441, 1497. 
toxemic, 30. 

Paramphistomiasis, 316. 
Paramyoclonus muiupicx, 1520- 
Parangi,233. 

Paranoia, and allied states, 1663 . 
alcobohe, 1639 

involutional, 1629. . ^ 

Paranoid form of schixophrcnia, 

Paraphasia, 1370 

Paraphrenia, 1664. ,. 37 . 

Paraplegia, congenital spasuc, 1 
Etb’s syphiliuc spasuc, 1469. 
general management of, 1533. 
in caisson disease, 393. 

“ in crtension," 1528. , 

** in flexion,” 1528- -ooO, 1 ^ 

la subacute combined degene***’^ 

3554. 
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Peritonitis in typhoid fever, 103- 
in ulcerative colitis, 635. 
malignant, 686, 720. 
pelvic, 715. 

perforative, in typhoid, 101, 103, 
pneumococcal, 714. 
rheumatic, 50. 
staphylococcal, 712. 
streptococcal, 715. 
tuberculous, 718. 
adhesive or fibrous, 718. 
asdtic form of, 718. 
in cirrhosis of liver, 678. 
loculated, 718. 
obliterative, 718. 

’eritonslllar abscess, 534. 

* Perles,” Laenoec’s, 970. 

'emicious ansmia, 734. 

‘emiones, 1205. 

'eroneal muscular atrophy, lo63. 
Perseveration, 1377. 

Personality, as showing tendency to mental 
disorder, 1610. 

dissociation of, in hysteria, 1673. 
hysterical, 1670. 
in schizophrenia, 1663. 
psychopathic, 1680. 

Pertussis, 137. 

Pes cavus in cerebral diplegia, 1488. 
m familial spastic paralysis< 1482. 
in Friedrcicn’a ataxia, 148<7- 
in peroneal muscular atrophy, 1564. 

Pest, 127. 

Pesos minor, 128, , , 

Petechias in hsmorrhagic diphtheria, 70. 


piaguc, 4ZO, . 

m cptrochattosis icterohamo^nagiM, ZW. 
in subacute bacterial endocarditis, S86. 

> m vshooping-cough, 139. 

in yellow fever, 187. 

Petechial rash in measles, 15l- 
m scarlet fever, 39, 41. 
in typhus, 297. 

Petit tt^V499,UQ4, 

elcctro>cnccpbalogram in, 1493. 

Peyer’s patches in SalmonelU eatentis, 120. 

in typhoid fever, 97, 99. 

Pfeifi’crclla mallei, 131. 

Vr'hitmori, 133. 

: Piueochromocytoma, 518._ 

Phagedena, tropical sloughing, 1331. 

' Phagocytic cells, r61e of, in l^d cell destiue* 
j tion, 727. 

Hagocytosis in relation to tetanus, 82. 

I in the spleen, 778. 

I Phakoma, 1487. 

Pharyngeal hyperscslhcsia, 539. 

panUysIs, 1356, 1591. 

Pharyngitis^ acute catarrhal, 538. 
acute septic, 538. 
chronic, 539. 

' gangrenous, 538. 
granular, 540. 
lateral. 540. 
oedematous, 53S. 
phlegmonous, 538. 
sicca, 540. 


Pharyngo-Iaryngitis, septic, 944. 

Phaxymgo>ae$opHageal sphincter, acha- 
lasia of, 541, 543. 

Pharynx, diseases of, 538. 
diverticula of, 546. 
syphilis of, 206. 

Phenarsazine chloride, poisoning by, 376. 

Phenobarbitone, addiction to, 1641. 
in the treatment of epilepsy, 1505, 1506. 
poisoning by, 360. 

Phenol, poisoning b^, 362, 363. 
sulphonephthaleia excretion test in renal 
hmefion, llbl. 

Phenylbutazone in acute gout, 448. 
in fibrositis, 1168. 
in osteo-arthritis, 1159. 
in rheumatoid arthritis, 1152. 

Phenyl dichlorarsine, poisoning by, 376. 

Phenylenediaminc poisoning, 393, 

Phenylketonuria, 1686. 

Phenytoin sodium in epilepsy, 1506. 

Phlebitis, gouty, 447. 

Phlebogiam in cor pulmonale, 852. _ 

Phlebothrombosis m ca^ac infarction, 845. 

Pblebolomus fever, 188. 
noguchi^ 144. 
papatasir, 188. 
saxgenti, 269. 
verrucarum, 144. 

Phlyctenular conjunctivitis with adenoids, 
942. 

ulceration in measles, 152. 

Phobias, 1678. 

Pbonation, laryngeal disorders of, 950. 

Phonocardiography, 798. 

Phosphatase, plasma, increased in hyper- 
parathyroidism, 502. 
serum alkalme in liver function, 660, 

Phospliates, in urine, 1099. 

Pfaospbatic calculi, 1140. 

Pbosphaturia, 1099. 

Phosphorus content of blood in tetany, 505. 
insecticides, poisoning by, 379. 
metabolism in hyperparathyroidism, 502. 
plasma., increased in hypoparathyroidism^ 
505. 

poisoning, 376. 
acute, 376. 

as cause of hepatic necrosis, 670. 
dtfonic, 377. 

Phossy jaw, 377. 

Photophobia in cerebrospinal fever, 56. 
in measles, 150. 
in tuberculous meningitis, 62. 
in yellow fever, 186. 

Phrenic nerve, anatomy and physiology' of. 
1567. 

evulsion of, in pulmonary tuberculosis. 
1035. 

Phrynoderma, 1201. 

Phthalylsulphaihiazole, 18. 
in barilla^ dj-smtezy, ilS. 
in ulcerative colitis. 637. 

Phthiriasis pubis, 1253. 

Phthisis, 1017. 
syphilitic, 1040. 

Physiotherapy in osteo<inbritis, 1159. 
in rheumatoid arthritis, 1152. 
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Physiotherapy in spondylitis, 1162 
PhysosUgnune in myasthenia gravis, 1606 
Plan, 233 
Bois, 268 
Cayenne, 268 
Pick^ dementia, 1629 
disease, 717, 881 

Picrotozin in barbiturate poisoning, 361. 
Fiedra, 1334 
Pigment calculi, 695 
Pigmentation m Cushmg’s syndrome, 517. 
of skin, anomalies of, 1201-1208 
m Aadison's disease, 508 
in arsemcal eruptions, 1203 
poisoning, 374 
m dermatomyositis, 1294 
m Gaucher’s disease 785 
in generalised scleroderma, 93S 
in haemochromatosis, 681 1204 
m kwashiorkor, 479, 480 
m leprosy, 91 
in malaria, 249 
m mepaerme therapy, 1204 
m metallic poisoning 12Q5 
m neurofibromatosis 1485 
m Niemaim-Fick’s disease, 785 
in pellagra, 473 
in pmu, 1333 
ui Still » disease, 1164 
m syphilis, 205. 
in systemic sclerosis, 1292 
m subacute combined degeneration, 1552 
in yaws, 234 
physical causes of, 1202 
raindrop, 374 
Pill incarnau, 1229 
tofU, 1317 
Pm worm, 335 

Pingueculs m Gaucher'a disease, 78S 
Pink disease, 308 
Piflta, 1333 
fever, 293 

Firquet’s test for tuberculosis, 88, 1028 
Pitressm, 483 

in diabetes insipidus 490 
Pituitary cachexia, 487 
extracts, effects of, 4S3 
gland, 483-491 
dise^es of, 483 
hormones of, 483 
m relaUoQ to obesity, 449 
in relation to polyuru and polydipsia. 489 
localisation of lesions of, 1365 
mental disorders in diseases of, 1644 
posterior lobe of, 483 
tumours of, 1365, 1383 

diiferenual dugnosis of, 1387 
Pityriasis alba, 1226 
rosea, 1275 
rubra pilans, 1276 
lichenoides chronica, 1274 
bcbenoides ct varioliformis acuta, 1275 
simplex, 1217 
stcatoides, 1217 
versicolor, 1333. 


Plague, ambulatoiy type of, 128 
anginal, 128 
bubonic, 128 

celiulo cutaneous type of, 128 
nrebral, 128 
complccatioos of, 128 
intestinal type of, 128. 
pneumonic, 128 
septicsemic, 128 
tonsillar, 128 
types of, 128 
vanoloid, 128 
vesicular, 128 

Planorbis boissyi m relation to schisto* 
somiasis, 319 

ccenosus m relation to fascioliasis 316 
metidjcnsis in relation to schistosoimasu> 
319 

Plantar ^eia, fibrosis of, 1167 
Plants, poisonous, 344 
Plasma bilinibin, 659 
proteins, 660 
Plutnacytoma, 1184 
Plasmodium eyoomolgi, 247 
^Iciparum, 245, 246, 261 
knowlesi, 246 
malans, 246, 261 
ovale, 246, 261 
tenue, 246 
vivax, 246, 261 

Pleura, acunomycosis of, 195, 1085 
B cob infection of, 97 
carcinoma of, 1086 
diseases of the, 1063 
dropsy of the, 1076 
endothelioma of, 1086 
hydatid disease of 1084 
hydrops of the, 1076 
m pneumonia, 1049 
in pulmonary tuberculosis, 1021 
m/uiy of, 1087 

mali gnan t tUmouTS of, 1086 
sarcoma of, 1086 ^ 

simple tumours of, 1086 
Plcurm adhesions, m fibrcMiaseous tuber 
culosu, 1020 

efiuston in primary atypical pneumonia, 
1057 

efTustons, anomalous, 1072 
characters of, 1067, 1070 
chylous and other imiky, 787, 1079 
biemoirhagic, 1077 

u) malignant disease, 1077, 1086 
shock, 1071 
Pleuruy, 1063 
acute dry, 1063 
acute fibrinous, 1063 
as a tubercular manifestation, 1020 
chronic dry, 1066 
classification of, 1063 
diaphragmatic acute dry, 1065 
chronic, 1067 
eojuiophu, 1070 
hzmorrhagic, 1077 
m pneumococcal pneumonia lOaO m53 
m relation to tuberculoau, 1020, 1022 , 1026 
1063 

interlobar dry, 1066 
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Pleurisy, plasdc, 1063. 
primary dry, 1063. 
puruleat, 1072. 
seconda^ di7f 1063. 
serO'fibrinous, 1067. 
vfiVb effusvofl, 1067. 

Pleuritis, 1063. 

Pleiirodynia, 1064, 1166. 

epidemic or infectious, 193. 
Fleurogenous cirrhosis, 1006. 
Fleurothotoaus in tetanus, 82. 

Flumbism, 364. 

Plummer-Vinsoa (Paterson’s) syndrome, 
542. 

Fneumaturia, 1107. 

Pneumo-bacillus of Friedlinder in acute 
tracheitis, 954. _ 

Pneumococcal arthritis, 1155. 
meningitis, 61, 1392. 
peritonitis, 714. 

Pneumococcus^ ^e, 1048. 
in acute tracheitis, 954. 
in relation to lobar pneumonia, 1043. 
meningitis 61. 
pathogenici^ of the, 1048. 
sepdcxmia, 31. 
types of the, 1048. 

Pneumoconioses, the, 1003-1016. 

benign, 1009, 1014. 

Pneumoconiosis, barium, 1014. 
in bauxite smelters, 1015. 
in coal miners, 1011. 

uuads in, 1092. 

ullimanite, 1013. 

FneumoUths. 1019, 1021. 

as cause of bronchial obstrucdoo, 974. 
Pneumonia, apical, 1052. 
ascaris, 334. 
aspiration, 1059. 
at^ical, 1056. 
carriers, 1049. 
central, 1052. 
chronic intersddal, 1053. 
cctncusionai, tOSZ. 
creeping, 1052. 

“ cnticri evacuadoDS ” in, 1030. 
difTerenda] diagnosis of, 61. 

Friedlander bacillus, 1036. 
haemorrhagic vesicular. In psittacosis, 
183. 

hypostatic, 987. 
m children, 1052. 
m the aged, 1052. 
in the insane, 1052. 
influenzal, 1056 , 
lobar, 1048. 
lobular, 1059. 
massive, 1052. 
tmgratoty, 1052. 
post-operative, 1052. 

> pneumococcal, 104S. 
lobular, 1038. 
primary atypical, 1056. 
relation of pneumococcus to, 1048. 
secondary, 1052. 
staphylococcal, 1056. 
streptococcal, 1056, 


mediasttaal s 
seridte, 1013 


Pneumonia, traumadc, 1052. 
virus, 105o. 
wandering, 1052. 
white, of Virchow, 1040. 

Pncximoni^, the. 1047-1062, 

Pneumonitis, 1062. 

Pncumonornycoses, 1038. 

Pneumopericardium, SS3. 

Pneumoperitoneum in pulmonary tuber- 
culosis, 1035. 

Pneumothorax, lOSO. 
axiiflcial, dan^rs of, 1035. 
for dry pleurisy, 1065. 
ibr pidmonary tuberculosis, 1034. 
technique of, 1034. 
benign, 1081. 

complications and sequels of, 1083. 
eztra-pleu^, 1036. 
in cysdc disease of the lung, 1045. 
in emphysema, 999. 

in pulmonary tuberculosis, 1026, 1037, tOSO. 
simple, 1081. 

Pneumo-typhoid \-ariety of typhoid fever, 

101 . 

Podophyllin in treatment of warts, 1302. 

Poikilocytes. 727. 

Poikilocytosis, 727. 

Poikiloderma, 1296. 
vasculaue^ atrophicans (Jacobi-Lane), 

Poikilodermato-myositis, 1296. 

Poisons acting on the liver, 670, 671. 
causing aplasia of bone-marrow, 737. 

“Poker back,” 1161. 

Polio>encepballtis, 1427. 

Poliomyelitis, acute anterior, 1423. 
abortive forms of, 1426. 
blood cell count in, 1426. 
brain-stem form of, 1428. 
bulbar, 1428, 1433. 
carriers of, 1424. 
complications of, 1432, 
diiTerentiation from cerebrospinal fever, 
62. 

myelitic form, 1428. 
nerve-cell destmedon in, 1425. 
neuridc form of, 1428, 
non-pa^ytic, 1427. 
paralytic, 1427. 
pre-paralytic, 1426. 
prophylaxis in, 1434. 
spinal form of, 1427. 

Virus of, 1424. 

Polyadenitis in sleeping sickness, 271. 

Polyarterids nodosa, 931. 

Polyarthritis, 2250. 

Polycholia in malaria, 251. 

Polyebromasia, 729. 

Folycythaemia, 749. 
vera, 750. 
with leukxmia, 748. 
with osteosclerosis, 748. 

Polydipsia in cerebrospinal fever, 56. 
in diabetes insipidus, 489. 
in hypoparathyroidism, 502. 

Polymorphonuclear cells, 752. 

Polymixm, 15. 

in whooping-cough, 142. 
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Polyneuritis, 1586. 
acute fcbnie, 1592. 
infective, 1592. 

after arsphenamine remedies, 230, 232. 
e^cmica, 468. 
m benbcn, 469, 1586. 
m polyartenus nodosa, 931. 

Korsakoff syndrome assocuted with, 1589. 
progressive hypertrophic, 1592. 

Polyposis of colon, 639. 

Polyps in rhinospondiosis, 201. 

Polyserositis, 717. 

Polyuria, 489, 1102. 
causes of, 489, 1102. 
hystencal, 489. 
m asthma, 979. 
in diabetes insipidus, 489. 
in hypoparathyroidi^, 502. 
in lardaceous disease, 1132. 
m the Fancom syndrome, 1179. 

Pompbolyx, 1220. 

Pens, localisation of lesions of, 1363. 
PocadeuitiSt 191. 

Pork as source of mfection m tape-worm, 331. 
Porocephalus armUlatus, 336. 
Porokeratosis of Mibelli, 1297. 

Porphyria, acuta congenita, 4S3. 
cutanea tarda, 453. 

Porphyrin metabolUm, disorders of, 452. 
Porphyrinuria, 453. 

Portal circulation in reUtion to curhosis, 
675. 

pyemia, 32. 
atrombcila, 6S8, 
vela, diseases of the, 688. 

Part'Wine stains of skin, 1313. 

Bost*baslc meningitis of infants, 58. 
•epileptic automatism, 1500 
•gastrectomy syndrome, 587. 

•vaccinal encepbalo^myelltis, 170l 
‘* Pot Belly ” in kwashiorkor, 480. 
Potassium, body, 420, 421. 

chloride m familul periodic paralysis, 1607. 
iodide to accelerate elimination of lead, 370. 
in leprosy, 94. 

m pulmonary actmomycosis, 1039. 
m pulmonary aspergillosis, 1039. 
in syphilis, 221, 1461. 
cedematoua laryngitis caused by, 944. 
Potters’ rot, 1009. 

Pott's disease in relation to compression of 
spinal cord, 1538. 

Powder holes," 383. 

Precocity, sexual, 523. 

Prefootal lobes, lesions of, localising signs 
of, 1358. 

Pregnancy, acute necrosis of liver m, 671. 
and chorea, 1515, 1634. 
in relation to anamua, 749. 
to anbntis, rheumatoid, 1151. 
to diabetes mcllitus, 438 
to disseminated sclerosis, 1477. 
to epilepsy, 1505 
to ostcom^cia, 1176, 1177. 
jaundice in, 663, 671. 
leucocytosis in, 753 
mental disorders of, 1644, 1646. 
nausea of, 565. 


Pregnancy, pernicious anxmia of, 475, 749. 
scarlet fever in, 41. 

«malI-pox and, 159, 
syphilis and, 22S. 
typhoid and, 102. 
vomitmg of, 562. 

Prematurity, anxmm of, 731. 

Prepuce, chicken-pox on, 173. 
diphtheria of, 72. 
lichen sclerosus of, 1280. 
pnmary sypl^uc sore of, 204. 
Presbyophrenia, 1629. 

Prcsemlo and senile dementia, 1628. 
Price-Tones curve, 727, 728. 

"PriesJes", the, in caisson disease, 397. 
Prickly hea^ 1199. 

Primaquine m malana, 257, 259. 
Primidone m epilepsy, 1506. 

Probenecid m chronic gout, 448. 

Procaine, suscepubility to, 220. 

Proctalgia fugax, 629. 

paros^smal, 629. 

PfOCUua Cram constipation, 607. 
in amsbic dysentery, 27/. 
in gonorrhera, 67. 

Proctoscopic examination, 604. 
Pro^omal rashes, 45. 

Producer gas, 358. 

Progeria, 486, 487. 

Prognathism m acromegaly, 484. 
Progressive bulbar pa^ytis, 1554. 
lenucular degeneration, 14^. 
muscular atrophy, 1554. 
spinal muscular airepby ot chsldreh, 
1565. 

Proguaml m blackwater fever, 263, 264. 
in malana prophylaxis, 256. 
in treatment of malana, 258. 
Progesterone, hypersecretion of, m 
vulgsns, 1282. 

Projectile vomiting, 596. 

Prolan A, action of, 483. 

B, action of, 483. 

Promethazine in travel sickness, 403. 
Proptosis as symptom of lotracramal pressure, 
1389. 

in infantile scurvy, 464. 

ID oxycephaly, 1181. 
in smus thrombosis, 1453. 

Prostate, lesioru of, in schistosomiasis, 320> 
Prostatic disease, nausea m, 565. 
Prostatitis m colifonn mfeoion of unn*^ 
tract, 96 
m typhoid, 104. 

f Protamme zinc tncittin, 425 . 

Protein content of cerebrogpmal fluid, 1379* 
deficiency, 477 

shock m r^umatoid arthritis, 1153. 
therapy, non-specific, 1164. 

Proteins, digestion of, 556. 
plasma, measurement of^ 660. 
sensiUvencss to, m relation to asthma, 978 
Proteinuria, 1102. 
congesuve, 1103. 
febnle, 1103 
fimctional, 1102 
orthostatic, 1102 
physiologu^, 1103. 
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Proteose in uxine, 1103. 

Proteus, resistance to peoicilHo, 7. 
xnorgani, 112. 

vulgaris, susceptibility to penicillin, 8. 
Frotbrombln, 765. 
test, 766. 

Protozoan infections, 245-284. 

Pruning spider, 339. 

Prurigo, 1193. 
aesuv^e, 1210. 
ferox, 1197. 
flezuial, 1195. 
hiemalis, 1209. 

Hutchinson’s summer, 1210. 
nodularis, 1197. 
of Besnier, 1195. 
of Hebra, 1197. 

Pruritus, ll90. 
ani, 1191. 

due to threadworms, 335. 
general, 1190, 
m diabetes, 424. 
in Hodgkin’s disease, 790. 
in jaundice, 663. 
m polycythastnia vera, 750. 
in serum sickness, 5. 
localised, 1191. 
perineal, 1192. 

psychogenic, 1190, 1191, 1193. 
scrota], 1192. 
vuIvtB, il92. 

with hehenificadon, 1193. 

Psammoma, 1536. 

Pseudo'Argyll Robertson pupil, 1344. 1466. 
•arthritis, 1165. 

•bulbar paUy, 1373, 1443, 

-chylous effusions, 1030. 

-chylu^, 1107. 
constipation, hysterical, 607. 

-cmis ui lobar pneumonia, 1050. 

in typhus, 297. 

•cyests, 567. 

-dementia in hysteria, 1674. 

-diarrhcea, 611, 649. 

-diphtheria bacilli, 69. 

-flatulence, 567. 

-hermaphroditism, 514. 


PsUosis, pigmentosa, 472. 

Psittacosis, 183. 

Psoriasis, 1270. 
flexural, 1271. 
guttate, in children, 1270. 
localised extensor, 1271. 
of nails, 1274. 
of palms and soles, 1273. 
pustular, 1273. 
lupioid, 1272. 
widespread, 1272. 

Psycho-analysis, 1620. 

Psychologies medicine^ 1608-1688. 

Psychoneurosis, chest pain in, 839, 904, 905. 

Psychopathology, 1609. 

Psychotherapy, 1619. 
in ulcerative colitis^ 636. 

Pteroylglutamic acid, 460. 

Ptosis^ 1341. 

cervical sympathetic, 1345, 1547. 
in botubsm, 124. 
in encephalitis lethargica, 1426. 
in myasthenia gravis, 1604. 
sympathetici 1345, 1547. 
tabetic, 1464. 

Pus in amcebic liver abscess, 282. 

Ptyalin, rdle of, in digestion, 629. 

Ptyalism, 530. 

Pubertas prsecoz, 523. 

Puberty, incidence of goitre at, 499. 
m relation to functional orotemuria, IIQZ. 

to mental disorders, 1645. 
psychological crises of, aflecUve disorders 
in, 1646. 

Pubic hairs, loss of, in Simmoads’s disease, 
487. 

Puerperal fevers, 31. 
peritonitis, 712, 715. 
psychoses, 1644. 

Puerperium as predisposing to erysipelas, 34. 
mental disorders of, 1644. 

Pulmonary actinomycosis, 1038. 
amesbiasis, 1044. 
anthrax, 80. 
apoplexy, 989, 990. 

artery, congenital malformations of, 897, 
893, 899. 
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Pulmonary <edema, 983 
ta heart faJure, 809 
m pleunsy with effusion, 1068, 1069 
ohgsmia m congenital heart disease, 893 
osteo arthropathy, 1171 
duomc, m empyema, 1074 
in bronchiectasis, 984 
m pulmonary tuberculosis, 1026. 
pleonaemia, in congenital bean disease, 
894 

schistosomiasis, 1043 
torulosis, 198 
tuberculosis, 1017-1038 
acquired resistance m, 1018 
acute caseous, 1019 
miliary. 101^ 1024 
etiology at, 1016 
age m relation to, 1017 
breath sounds in, 1025 
bronchial glands in, 1020 
caloficanon of tubercles of, 1Q13 
caseaQon m, 1018 1019 
causal organism of, 1017 
cavitation in, 1018, 1024 
chrome miliary, 1019, 1024 
circulatory symptoms of. 102^ 
cUsiificaUon of stages ot, 1028 
clirtutie treatment of 1032 
collapse therapy in, 1034 
eomphcsCiofU and sequels of, 1026 
cough in, 1021 
coune of, 1023 
diagnosis of, 1027 
dietetic treatment of, 1032 
dust in relation to, 1009 
dyspnoea in, 1021 
early signs of, 1024 
environment m relation to, iQl? 
excavation in, 1025 
exercise in treatment of, 1032. 
expectonaoa in, 1021 
fever in, 1022 
fibroid, 1020 

fibrosis in relauon to, 1006, 1020, 1025 
following influenza, 180, 1020 
gemto-unnary system m 1024 
biemoptysis m, 1018, 1020. 1023. 1030. 

1036 

heredity m relation to, 1017 
mfiuence of other diseases upon, 1017 
m relation to asthma, 979 

to coal nunen pneumoconiosis, 1012 
to emphysema, 999 
to silicosis, 1010 
incubation penod of, 1018 
mamage and, 1029 
mass radiography m, 1031 
medicinal treatment of, 1033 
mental disordera in, 1642. 
rr<inifngl, 1037 
mode of spread of 1019 
nervous system m, 1023 
occupation m relation to, 1017 
patboIoOT of, 1018 
physical signs of early, 1024 
pletituy in, 102], 1022, 10^, 1063 
post primary lesions in. 1018 
pxeduposing causes, 1017 


Pulmonary tuberculosis, primary lesion m 
1018 

prognosis of, 1029 
prophylaxis of, 1031 
psychical factors m, 1017 
raaal suscepubihty to, 1017. 
radiography in, 1026 
rest in treatment of, 1032. 
sanatonum treatment of, 1031 
sedimentation test m, 1027. 
serule, 1021 
sex incideoce of, 1017. 
signs of consolidanoa m, 1024 
signs of excavation in, 1025 
signs of fibrosis m, 1025 
sputum m, 1021, 1022, 1030 
Bytoptamsof, 1020 
trauma in reuuon to, 1017. 
treatment of, 1031 
tuberculin tests for, 1028. 
valve, stenosu of, 895 

with right to-left mteratrul shunt, 898 
valvotomy, 896 
Pulse, 795, 796 
anacrotic, 795 
arterial, 795 
bisfenens, 795 
Corngan’s 873 
venous, 795 
water hammer, 795 
Pulses, unequal, m cervical nbs, 1580 
ID mediasunal rumour, 1095 
Pulsus bigemiaus, 822. 
bisfenens, 795 
tnfiemiQUs, 879, 882. 

Pupil, abnormalities of, 1342. 

Ar^U Pobertson, 1343 
myotonic, 1344 
Pupils, m aJeofaohe coma, 354 
mapoplcCT, 1438 
ut cerebral thrombosis, 1438 
m cerebrospmal fever, 56, 59 
in chronic aJeohohsm, 356 
m encephalitis letbargica, 1416 ,, 

m general paralysis of the insane, I45t» 
1457 

m beat byperpyrexia, 403 
in mediastinal tumour, 1095 
JO Bynngoaydia, 1S47 
ID tabes, 1464 
pm bolt, in typhus, 298 
Purgatives as a cause of diarrhcea, 609 
habitual use of, as cause of cohos, 633 
the use and abuse of, 607 
Punne bodies, 1098 

in relation to gout, 445, 448 
Purpura, 770 1259 
anaphylactoid. 774 
annul ans telangiectodes, 1259 
arthnUc, 774 

blood platelets m relation to, 770 
fulmumns, 771 
Henoch’s, 774 

idiopathic thrombocytopenic, 771 
infective 771 

ta acute hepatic necrosu, 671 
relation of to other diseases, 771 
simplex^ 774 
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Puipura, thrombotic thrombocytopenic, 772. 
variolosa, 162. 

Purpuric eruptions in children, 51. 
in sprue, 625. 
rhetumtic, 50. 

states, Pumpel-Leede phenomenon in, 39. 
Pustule, malignant, 81. 

Pyaemia. 31, 32. 
arterial, 32. 

in relation to septic endocarditis, 32. 
differentiated from rheumatic fever, 51. 
from abscess of lung, 1004. 
from local infection, 3. 
intracranial abscess in, 1405. 
portal, 32. 

relation of, to septicaemia, 32. 
scarlatinri, 41. 
s>'stemic venous, 32. 
tjpes of, 32. 

PyeUlis, 1132. 

Pyelonephritis, chronic, 1136. 
in coliform infection, 96. 
renri contraction in, 1127. 

Pyknic habitus in relation to affective 
psychoses, 1646. 

Pyknole^v, 1502. 

Pylephlebitis, non-suppurative, 6SS. 

suppurative, 32, 688. 

Pylonc obstructioa, 594. 

ulcers as cause of, 578, 594. 
stenosis, hypertrophic, 596. 

Pylorus, benien hypertrophy of, 595. 
congenital hypertrophy of the, 596. 

“ tumour ” in. 596. 

Pym's fever, 1&8. 

^oderma gannenosum, 1231. 
Pyonephro^, 1144. 
pyo.pneumothoraz, 1073, 1082. 

^orrhcea alveolaris, 527. 

Pyothorax, 1075. 

P^exia, undulant, in Hudgkia’s disease, 790. 
P^ridoxine (vitamin B(), 4S9. 
Pyrimethamine in malaria prophylaxis, 256. 
Pyruvic acid in brain, excess of, effects of, 
457. 

Pyuria, 1106. 

" Q ” fever, 293, 302. 

Quadriceps parmysls, 1574. 
Queckenstedt’s phenomenon, 1378. 

test, 1379, 1534. 

Queymt’s erythroplasia, 1307. 

Quinidine in auricular fibrillation, 828. 
flutter, 826. 
tachycardia, 824. 
m paroxysmal tachycardia, 824. 
in ventricular tachycardia, 828. 
toxic s^Toptoms from use of, 828. 

Quinine as cause of optic atrophy, 1340. 
in dystrophia myotonies, 1602. 
in malaria, 255, 256, 259. 
m m^^'otonia congenita, 1603. 
in relation to blackiN'ater fever, 256, 257, 
« . 261 . 

Quinsy, 534. 

Quintan fever, 300. 

Rabies, 1420. 


Radiation therapy in coccidioidosis, 200. 
in follicular lymphot^oma, 1317. 
in Hand'SwiUler-Christian’s disease, 
784. 

in Hodgkin’s disease, 791. 
in lymphosarcoma, 792. 
in Queyratis erythroplasia, 1307. 
in rodent ulcer, 1304. 
in squamous cim carcinoma, 1305. 
Radio-active substances, injuries from, 411. 
Radiography of the chest, 1026. 
of the heart, 802-S05. 
of the intestines, 602. 
of the stomach, 559. 

Radium dermatitis, 412. 

injuries, protection from, 413. 

Rales, in pulmoruiry tuberculosis, 1025. 

leathery, in bronchiectasis, 984. 
Jtammstedt’s operation for congenital 
hypertrophy of the pylorus, 597. 
Rashes, dnig, 1265. 

Raspberry tongue in scarlet fever, 39. 
Rat-bite disease, 244. 

fever, 244. 

Rat flea, 127. 

Rats as disseminators of rat-bite fever, 244. 
in relation to flea typhus, 287. 
to leptospirosis, 238, 239. 
to plague, 127. 
measures of destroying, 129. 

Rauwoifla serpentuta in benign hyper- 
tension, 912. 

Ray-fungus disease, 193. 

Raynaud’s disease, 923. 
phenomenon, 922. 

Reaction, mixed electrical, In progressive 
muscular atrophy, 1560. 
of degeneration in acute poliomyelitis, 1428. 
Rebound phenomenon in cerebellar lesions, 
1363. 

Recklinghausen’s disease, 1485. 

Rectal crises in tabes, 1462, 1465. 

examination, value of, in acute appendi- 
citis, 655. 

hzmotrhage from polypi of colon, 640. 
Rectum, the, 684. 

disturbances of, and spinal cord lesions, 
1531. 

dyschezia in relation to the, 602, 605-609. 
lesions of, in lymphogranuloma inguinale, 

191. 

in schistosomiasis, 319. 
pain in, in paroxysmal proctalgia, 629. 

Red blood cells, 726. 

fragility of, in acholuric jaundice, 741, 
742, 

Reed-Stemberg Cells in Ij’mpbadenoma, 
789. 

Reflex epilepsy, 1502. 
grasping, 1358. 
mass, 1542. 

radial, inversion of, 1530. 

Regurgitation of food, 546, 551, 552, 562. 
Reiter’s syndrome, 312, 1156. 

Relapsing fever, 241. 

American, 242. 

Asiatic, 242. 

Central African, 243. 
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Relapsing fever, Central and South 
Amencan, 241. 

European, 242 
JiCtf-bome, 242. 

N African, 242. 

Palestinian and Syrian, 241. 

Panama, 241. 

Persian and N W. Indian, 243. 

Spanish, 243. 
tick'bome, 243. 

"Release phenomena,” 1337. 

Remittent fever, 243. 

Renal agenesia, 1131. 
aplasia, 1131. 
asthma!, 979. 
calculi, 1140. 
colic, 1141, 1142. 
m pyelitis, 1133. 

disease, hypertension in relatiaa to, 908, 
909, 912, nil. 

in relation to cerebral thrombosis and 
hxmorrhage, 1435. 
papdloedema in, 1356. 
failure, 1110. 

in blackwater fever, 261. 
in subacute bacterial endocarditis, 887. 
function, estimauon of, 1100. 
h^ertensioQ, 1111. 
hypoplasia, 1131. 
oenema, 1113. 
ridceu, 467. 
vascular disease, 1124. 
Readu*Osl«r«Weber duease, 775. 
Repreasioa, 1614. 

Respiration, aadotie, 419. 
adenoids m relation to, 941. 
m acidanua, 419 
in intracranial tumour, 1383. 

Kusemaul's, 419. 

Respiratory centre, failure m pobomyehtis, 
1432. 

system, diseases of, 938-1097. 

Rest pain, 919. 

Reticulocyte count, nonnal, 729. 

crisis, 731. 

Reticulocytes, 729. 

m blood in pemiaoua anxima, 736. 
Reticula*caciothelial cells, 783. 

bpoid in, m Niemann-Pick’s disease, 785. 
system, diseases of the, 783-786 

rOCe of, m relation to immumty reactions. 
778. 

spleen as part of, 778. 
tissue, 778 

•endotbehum in lymph glands, 787. 
Reticuloses, cutaneous, 1316. 
benign, 1317. 
malign, 1316. 

Retina, phakoma of, 1487. 

Retinal changes m amaurouc faouly idiocv. 
1483. 

iQ diabetes mellitus, 441. 
haemorrhages, m leukaemia, 759, 763, 
m maUna, 254 
la oephnta, 1116. 
in sR^l'Pox, 164. 
m whoopinn-couBh, 140 
Retinopathy, diabetic, 441, 1126. 


Retinopathy, hypertensive, 910. 
Retrobulbar neuritis, 1399, 1475. 
Retrocollic spasm, 1521. 

•pharynge^ abscess, 75, 539. 
in glandular fever, 306. 

Retrosternal soreness m tracheitis, 955. 

Rb factor, 728. 

Rhabditis pellio, 326. 
Rhabdomyosarcoma, 789. 

Rhagades ut congemtd syphilis, 225. 
Rhesus factor, 728. 

m erythroblastosis feetaUs, 745, 746. 
Rheumatic carditis, 49, 51, 863. 
fever, 48. 

campUcationa of, 50. 
differentiation from meningitis, 62. 
in children, SI. 

J irophylazis with sulphonamides, 28, 29 
iection of heart m childhood, 51. 
nodules, 51. 

Rheumatism and chorea, 1515, 1517. 
cardiac disease m relation to, 51. 
gonorrhoeal, 67, 1154. 
manifestations of, m children, 51. 
muscular, 1165. 
non-articuiar, 1 165, 
pahndromic, 1165. 
psychogenic, 1166, 
scarlatinal, 43. 
tonsiUius m relation to, 533. 

Rheumatoid arthntis, USD, 

Rhinitis, acute catarrhal, 147. 
allergic, 939 

10 cadmjum poisoniag, 387, 
psychogenic influence in, 939. 
RbinO'pharyDCitU, destructive ulceratuigi 
236. 

Rhinopbyma, 1207, 1208. 

Rhinorrhma, in scarlet fever, 40, 42. 
Rhinosporidiosis, 201. 

Rhinosporidium seeberi, 201. 
Rhipicephalus sangumeus, 293. 

Rhythm, cardiac, abnormal, 819. 

^lop, 810. 

ID pafOxysBial tachycardia, 823 
nodal, aunculo-ventncular, 823. 
smus, 819, 820. 
tnple, 810 

Rib^notching m coarctation of aorta, 895. 
Riboflavin, 457, 472, 475. 
deflciency, effccU of, 4SS. 
m pellagra, 472, 475. 

Ribs, cervical, 1579. 

Race, polished, use of, a cause of benben, 468. 
Ricc'Waier stools m cholera. 134 
in epidemic diarrhcea, 615. 

RickeU, 465. 
acrobatic, 466. 
acute, 468. 
adult, 1176. 
congenital, 468 
fcetal, 4^. 

hypop^sphatxmic. with renal glycosuna, 
1179 

in cctUac disease, 619 
m relauon to broncbo-pncumonia, 1058. 

to epidemic dimhoa, 616 
late or adolescent, 467. 
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Rickets, renal, 467. 
scurvy, 468. 
vitamin-resistant, 468. 

Ri^ettsia bodies, 2SS. 
bumeU, 285, 293, 302. 
diseases, 285-304. 
mooscri, 285, 287, 295. 
oriental^, 285, 288. 
prowazeki, 285, 295, 296. 
quintana, 285, 300. 
rickettsi, 285. 
tsutsugamushi, 288. 

Rickety rosary, 465. 
spine, 466. 

Riedel’s lobe. 1146, 1148. 

Rigor, in arsphenamine therapy, 230. 

m small-pox, 160. 

Ringworm, 1233. 
black dot, 1234. 
cattle, 1235. 
of the beard, 1235. 
of the foot, 1236. 
of the glabrous skin, 1235. 
of the nails, 1237. 
of the scalp, 1233. 

Rinne’s test for nerve dea&icss, 1351. 

Rtsus sardonicus, 82. 

Ritter’s disease, (226. 

Rock tuberculosis, 1009. 

Roefy Mountain spotted fever, 293. 

uck t^bus, 293. 

Rodent tdeer, 1303. 

Romberg’s sign, 1464. 

in Friedreich’s ataxia. 1480. 
m sleeping sickness, 272. 
in tabes. 1464. 

Rosacea, 1207. 

Rose spots mpatacyphoid fever. 111. 
in trench tever, 301. 
in typhoid, 100. 

Roseolar rash of syphilis, 205. 

Rdtbeln, 156. 

Rothera’s nitroprusside test for acetone 
bodies, 1106, 

Round-Worms, diseases due to, 325-335. 
Rubella, 156. 

differentiation from measles, 153, 157. 
from scarlet fever, 45. 

Rumination, obsessional, 1679. 
Rumpcl-Leede phenomenon, 39. 

Rupia, 205. 

Rusty sputum, 1050. 


Sabre-scabbard tibia, 227. 
in yaws, 234. 

Saddle-nose of conj'enital syphilis, 227. 

' Sailor’s skin,” 1210. 

St. Vitus* dance, ISIS. 

Salicylates in rheumatic fever, 52. 

Saliva, deficient secretion of, 530. 
drugs inhibiting secretion of, 530. 
drugs stimulating secretion of, 530, 531, 
excessive secretion of, 530. 

Salivary gl^ds, diseases of the, 530. 
in mumps, 175. 

Sahvation, conditions associated v,ith, 530. 
in cadmium poisoning, 387. 
in chronic arsenical poisoning, 374. 


Salivation in foot-and-mouth disease, 183. 
in fodism, 221. 

in progressive muscular atrophy, 1558. 
in pyorrhixa alvcolaris, 528. 

Salk vaccine in poliomyelitis, 1434. 

** Salmon patch,” 226. 

Salmonella entcritidls (Gaertncr), 94, 120. 
resistance to penicillin, 7. 
typhi, 97, 98. 

susceptibility to penicillin, 8. 
ty^himurium, 120. 

Salpingitis in gonorrhcca, 67. 

Salt required to make up for loss in sweat, 407, 
408, 409. 

Salt-free diet in ascites, 724. 

Salvarsaa, 213. 

Sand-llies in relation to kala-ozar, 265. 
to oriental sore, 269. 
to Oroya fever, 144. 
to pblebotomus fever, 188. 

Sand-fly fever, 188. 

Sante manoeuvre, 994. 

Santonin in ascariasis, 334. 

Sao Paulo fever, 293. 

Sarcoidosis, 1245. 
of Docck, 1246. 

Sarcoids, Darier-Roussy, 1246, 1261. 

in epidemic dropsy, 348, 349. 

Sarcoma, idiopatnic haemorrhagic, of Kaposi, 
1313. 

myeloid, 1175. 
of liver. 685. 
of mediastinum, 1094. 
of spleen, 781. 

Sarcoptes scabiei, 1250. 

Saturnism, 364. 

Scabbard trachea, 962. 

Scabies, 1250. 
crusted, 1251. 

Norwegian, 1251. 

Scalp, ringworm of the, 1233, 1234. 
seborrhceic dermatitis of, 1217. 
treatment of, 1219. 

Scaphocephaly, 1181. 

Scapula, winged, 1568. 

Scarlatina, 36. 
mlliaris, 39. 
sine eruptione, 41. 

Scarlet fever. 36-48. 

acute nephritis in, 1115. 
and diphtheria, 44. 
complications of, 42. 

Dick^test for susceptibility, 37. 
diflerwtiation from rubella, 157. 
hxmorrhagic, 41. 
m relation to chicken-pox, 171. 
in reladon to measles, 45, 150. 
prophylaxis of, 29, 37. 

Schultz-Charlton blanching test in, 38. 

septic or anginous, 40. 

simple, 40. 

surged, 41. 

toxic or malignant, 41. 

types, 40. 

Schamberg’s disease, 1260. 

Scheele's green, 373, 376. _ 

Schick’s test for susceptibility to diphtheria, 
76. 
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Schilder’s disease, 1412 
mental disorders tn> 1635. 

Schistosoma bovis, 319. 
hsmatobium, 319, 320. 
japonicum, 319, 320. 
mansonl, 319, 320. 
maltbei, 319. 

Schistosomiasis, 319. 

Schistosomicbe, life cycle of, 319. 
Schizogony of malarial parasite, 247. 
Schizoid personality, 1657. 

Schizont of malarim parasite, 247. 
Schizophrenia, 1656. 

varieties of, 1664. ^ 

Schizotrypanosomtasis, 274. 
SchuUer-Chrislian’s diseue, 783, 1186. 
SchultZ'.Charlton blanching test in scarlet 
fever, 38. 44. 

Sciatic pain, referred, 1584. 

Sciatica, 1166, 1581. 
as symptom of osteo-arthntia, 1158. 
associated with subarachnoid luemarrhage, 
1449. 

Scleredema adultonim (Buschke), 1294. 
Sclerema neonatorum, 1294. 

nodular, 1294. 

Sclerodactyly, 935. 

Scleroderma, 1291. 
circunucnbed, 1291. 
seneralised, 935. 

Baynaud’s phenomenon, 935. 
m reUuoo to. 923, 935. 1292. 

Scleroma of trachea, 959. 

Sclerosis, amyotrophic lateral, 1554. 
disseminate in childhood, 1412. 
disseminated, 1472. 
mental disorders m, 1635 
retrobulbse ceuntis in, 1339. 
insular, 1472 
lobar atrophic, 1487. 
multiple, 1472. 
systemic, 1292. 
tuberose, 1486. 

ScleroUm^^bluc, m osteogenesis imperfecta. 

Scoliosis m acromegaly, 484 
m cerebral diplegu, 1489 
in Fnedreich's ataxia, 1481. 

Scolopendra gigaatea, 340 
Scorpion stings, treatment of, 340 
Scorpions, diseases due to, 340 
Scotoma, central, 1360, 1475. 

Screw worm, 337. 

Scrofuloderma. 1243. 

Scrotum, filanal lesions of, 327 

gangrene of, m Rocky Mountain tick 
typhus, 294. 

Scrub typhus, 283. 

Scurf, 1217 
Scurvy, 461. 

Alpine, 472. 
bachelor's, 462. 
infantile, 463. 

ScurvyTickets, 468 

Sea-sickness and allied conditions, 401. 
Sebaceous cysts, 1303. 

SebotTbosa, i200. 
and acne, 1200. 


Seborrhtsa, baldness in, 1200. 
in schizophrenia, 1663. 
sicca, 1217. 

Seborrheeides, 1218. 

Sedimentation rate in pulmonary tuber- 
culosis, 1027, 1031. 
in rheumatoid azxhntis, 1151. 

Seminal emission in epileptic fit, 1’”®; 
Vesicles affected m schistosomiasis, 319. 
m amczbic dysentery, 277. 

Semen’s law of laryngeal paralysu, 950. 

Senear-Usher syndrome, 1289. 

Semle atrophy of skin, l295. 
and presetme dementia, 1628. 
paraplegia, 1543. 

tuberculosis, 1021. .. 

Sensory defecto and mental deficiency, 16oJ. 
disturbances m acroparesthesia, 1581. 
in acute pobomyehus. 1428, 
m alcoholic neuntis, 1589. 
in benben, 469, 470. 
in hzmatomyelia, 1549. 
m hysteria. 1671. 
m Landry’s paralysis, 1595. 
in medun nerve lesions, 1571. 
in panetal lobe lesions, 1359. 
in rsdul nene lesions, 1570. 
in subacute combined degeneration, 155** 
m synngomyelta, 1545. 

U) ubes, 1462. 
m ulnar nerve lesions, 1573. 
tract disturbances, 1529. 

Sepsu, focal, 30. 

Scpticxmia, 30, 31. 
as result of bacterial acuvity, 3. 
from Bact. eob, 97. 
from local infecuon, 3. 
from streptococcus infection, 34, 
by insect bites, 337. 
from typhoid bacillus, 97. 
gonococcal, 67. 
lo cerebrospinal fever, 58. 
in erysipelas, 35 
in pentonius, 715 
m scarlet fever, 39, 40. 
m small-pox, 164 
local infections leading to, 31. 
microbes chiedy concerned in, 31. 
pneumococcus, 31. 
post-operative, 31. 
puerperal, 31. 
relauon to, of pysmia, 31. 

Septicstnic arthiitis, 1155. 

Sera, antitoxic, 4. 

Sencite pneumoconiosis, 1013, 

Serum proteins and albumin-globulm ratio 
in bver tests, 660 
prophylaxis of measles, 154. 
sickness, 5. 

Sex as a &ctor m psychogenesis, 1614 
aa causal factor m schizophrexua, 1658. 
glands, 520 

Sexual aberrations m moral imbecility, 
1629, 1685 

desire m mama, 1649 

m pulmonary tuberculosis, 1024. 
loss of, in tabes, 14^. 
development, arrest of, m dwarfism. 4Bo. 
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Sexual development as affected by orchitis 
in mumps, 176. 

failure of, in Frohlich’s sj^ndrome, 489. 
dystrophy in diseases of pituitary, 484, 
485, 487. 

epochs in relation to mental disorder, 1611, 
1644. 

instinct in relation to mental disorder, 1614. 
precocity, 523. 

Shaking p^y, 1511. 

Shaver’s disease, 1015. 
Sheehan->Simmonds’s disease, 487. 
Shell-^h as vehicle of typhoid infection, 98. 
*' Shift to the left,” 753. 

Shiga’s dysentery, 113, 114. 

Shigella, boyd, 113. 
flezneri, 113. 
resistance to penicillin, 7, 8. 
schmitzi, 113. 
shigs, 112, 113. 

Shin-bone pain in trench fever, 301. 
Shingles, 1247, 1419. 

Shock, 818. 

blood-volume In relation to, 725, 726. 
in cardiac infarction, 843. 
in hamorrhaae, 725. 
syndrome, 725. 

treatment of, 726. 
treatment of insanity, 1621. . 
of schizophrenia, 1667. 

Shoulder, dropped, In pulmonary tubercu- 
losis, 1025. 
frozen, 845. 1167. 

•hand syndrame, 845. 

Sialodochitis, 531. 

Slckle-ceU trait, 743. 

Siderosts, welders’, 1014. 

Sigmoidoscopic examination, techniaue of, 
604. 

Sigmoidoscopy in badllary d>'seotery, 116. 

m ulcerative colitis, 635. 

Silica in relation to pneumoconiosis, 1008, 
1015. 

SUicosis, 1009. 

SiUimajiile pneumoccaiosir, 1013. 

“^Silver wire ” arteries, 910. 

Simmonds’s disease, 487. 

mwtal disorders associated ^th, 1644. 
Siinulium damnosum as transmitter of 
onchocerciasis, 329. 

Smo-auricular heart-block, 821. 

^node, 793. 

Sinus, accessory, suppuration of, 940. 
arrest, 821. 
arrhy thmia^ g21. 

bradycardia, 820. 

^vemous, thrombosis of, 1366, 1453. 
lateral thrombosis of, 1453. 
longitudinal, thrombosis of, 1453. 
rhythm, 819. 
tachycsudia, 820. 
thrombosis, 1366, 1452-1454. 
infective v^ous, 1410. 

Sinuses, alTectioas of, in the common cold, 
148. 

cerebral, thrombosis of, 1366, 1452. 
Sinusitis, frontal, 940. 
ininduenza, 180. 


Skeleton, diseases of, 1171-1187. 

Skenitis in gonorrhma, 67. 

Skew deviation, 1364. 

Skim actmomyxosis of, 195, 1240. 

anections after arsphenamine remedies, 
230, 231. 

anatomy of the, 1188. 
atrophy of, 1295. 
blastomycosis of, 198, 199, 1239. 
caf6-au-Iait in congenital s>'philis, 225. 

in neurofibromatosis, 1486. 
carcinoma, secondary of, 1305. 
coccal infections of, 1224-1232. 
degenerative conditions of, 1298. 
dermoid cysts of, 1303. 
diphtheria, infections of, 72, 1232, 1330. 
diseases, 1188-1335. 
tropica], 1327-1335- 

erythematous conditions of, 1254-1265. 
eruptions, chronic bullous, 1286-1291. 
drug, 1265-1268. 
due to drugs, 27, 1265-1268. 
to filtrable viruses, 1246. 
to sulphonamide preparations, 27. 
functions of the. 1188. 
fungous infecuons of, 1232-1240. 

** glossy,” 1295. 
hypertrophy of, 1297. 
in acromegriy, 484. 
in ankylostomiasis^ 332. 
in filaml elephanuasts, 327. 
in morphini^, 1640. 
in myzesdema, 496. 
in neurofibromatosis, 1486. 
in p^agxa, 473. 
in oimmonds’s disease, 487. 
in tuberose sclerosis, 1487. 
monilial infections of, 1237. 
nseri of, 1313. 

parasitic infections of, 1250-1254. 

pigmentary anomalies of, 1201-1205. 

primary chancres of. 204. 

protective function of the, 1183. 

reticuloses, 1316. 

secretions of the, 1195. 

secretory disorders of, 1198-1201. 

senile elastosis of the, 1295. 

sensory disorders of, 1189-1197. 

sporotrichosis of, 1239. 

staining of, in dinitrophenol poisoning, 391. 

tags. 1312. 

test for tuberculosis, 8S, 1027, 1028. 

tuberculosis of, 1240. 

tumours of the, dermal, 1310-1316. 

epidermal, 1301-1310. 
vasomotor disorders of 1205-1208. 
virus infections of, 124^1250. 

X-tay injuries of the, 410. 

Skoda, veiled puff of, 984. 

SkulL abnormalities of, in cerebral diplegia, 
1488. 

anterior fossa, lesions in, 1364. 
general hyperostosis of, 2175. 
in adiondroplasia, 1182. 
in acromegaly. 484. 
in cretirusm, 498, 499. 

in Haod-ScnUUer-Chiutian’s disease, 1186, 
1187. 
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Skull m hydrocephalus, 1400, 1401. 
m osteiUs deformans, 1173. 
in oxycephaly, 1181. 
m nwets, 466. 

noddle fossa, lesions in, 136S. 
posterior fossa, lateral recess, tumours in, 
1366. 

worm-eaten, tn syphilis, 203, 209, 

Sleep m anxiety states, 1651. 
in mama, 1649. 
in ment^ depression, 1650. 
rhythm, reversed in encephalitis lethargica, 
1416. 

Sleeping sickness, 270. 
of Tubingen, 1414. 

Sleeplessness in delmum tremens, 1638. 
in tnoTphinism, 1640. 
m pneumonia, 1050. 

“ Sleeved jacket '* aniesthesia, 1546. 
Sloush, wash leather, in syphiUs, 203. 
Small'poz, 158-168. 
complications of, 164. 
confluent, 162. 

differentiation from gUndeis, 132. 

from measles, 153. 
hremonhasDc. 162. 


Sodium retention, 1114. 

sulphate m bacillary dysentery, 11“. 
salicylate in chronic gout, 448. 
m rheumatic fever, 52. 

Sodoku, 244. 

Softening, cerebral, red, 1436. 
yellow, 1436. 

Sokoshto, 244. 

Solanine poisoning, 344. 

Sonne’s dysentery, 113, 115. 

Sparganosis, ocular, 323. 

Sparganum mansonl, 323. 
pfoliferum, 323. ^ 

Spasm, carpo-pedal m laryngismus stnauius, 
947. 

m tetany, 504. 

epidemic diaphiisgniatic, 193. 
habit, 1522. 
m craft palsy, 1525. 
m first stage of epileptic fit, 1496, 1497. 
m hour-gl^s stomach, 593. 
of anal sphincter, 609. 
of osophagus, chest pam m, 839- 
penpheral fa^al, 1351. 
respiratory tn rabies, 1421. 
rctro-coUic. 1521. 
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Spiegler*Feadt sarcoid, 1317. 

Spina bifida, 1544. 

Spinal arthritis, 1160. 

caries, in relation to compression of cord, 
1538. 

tuberculous, 1026, 1538. 
cord, compression of, 1535. 
eztrathecal, 1537. 
intrathecal, 1535. 
traumatic, 1540. 
hscmorrhases into, 1549. 
locsi lesions of, 1527-1544. 
localisation of lesions, by myelography, 
1533. 

by refiexes, 1530. 
motor localisation of, 1530. 
segmental diagnosis of, 1530. 
sensory localisation of, 1530. 
neurofibromata of, 1536. 
subacute combined degeneration of, 
1550. 

surface anatomy of, 1532. 
tumours of, 1534. 
vascular lesions of, local, 1543. 
myosis, 1342. 

symptoms in encephalitis lethargies, 1417. 
syphilU, 1470, 1471. 
tumours of, 1534, 1535. 

Spine, arthritis of, 1160. 
fracture and dislocation of, in relation to 
compression, 1540, 1541. 
08teo>arthntis of, 1162. 
tuberculous disease of, 1538. 

Spirillum fever, 241. 
minus, 244. 

Spirochsta pallida, 202. 

Spirochetal infecUoos, 202-245. 
jaundice, 238. 

Spirochetes bkely to be confused with Sp. 

pallida, 210. 

Spirochetosis, 241. 

ictero'bsmoirhagtca, 238. 

Splashing in stomach, 558. 

Spleen, abnormalities of, 778. 
aguc'cake, 249, 254. 
amoebiasis of, 276. 
circulation In, 777. 
congenital lobuladon of, 779. 
cysts of, 779, 780. 
diseases of, 777-783. 
dislocated, 779. 
enla^ement of, 780. 
floating, 779. 
functions of, 778. 
hsmopoietic tissues of, 778. 
m anthrax, 79. 

in falackwater fever, 261, 262. 
in carcinoma of the liver, 685. 
m cirrhosis of the liver, 676. 
m congenital syphilis, 226. 
m glandular fever, 305. 
m kala-azar, 266. 
m malaria, 249, 251, 253, 254. 
m malarial cachexia, 253, 254. 
m nutritional macrocytic onsmia, 475. 
m polycythaania vera, 750. 
in relapsing fever, 242. 
in Still's disease, 11^. 


Spleen in syphilis of the liver, 681. 
in trypanosomiasis, 271. 
in typhoid, 99, 100. 
infarction of, 779. 
in undulant fever, 125. 
movable, 779. 
rupture of, 779. 

complicating malaria, 254. 
sarcoma of, 780. 
tumours of, 780. 

Spleens, accessory, 778, 779. 

Splenic ansemia, 781. 
fever of animals, 79. 

SplenicuU, 778. 

Spleao'hepalomegaiy, lipoid storage, 784. 

Splenomegaly, 780. 
bilbarzial, 320. 

in relation to tropical macrocytic ansmia, 
475, 476. 
congestive, 781. 
eosinophilia with, 754. 
in acholuric jaundice, 742. 
in Banti's syndrome, 782. 
in Gaucher^s disease, 785. 
in kala-azar, 266. 
in leukemia, 759. 
in malaria, 251. 

in Niemann-Pick’s disease, 785. 
in nutritional macrocytic anaemia, 476. 
in Oroya fever, 144. 
in plague, 128. 

in subacute bacterial endocarditis, 886. 
in trench fever, 301. 
myeloid, non-leuksmic, 748. 

Splenunculi. 778. 

Splinting in beriberi, 472. 
in infantile scurvy, 465. 
in osteitis deformans, 1174. 
in rheumatoid arthritis, 1152. 
in rickets, 467. 

Spondylitis, 1160. 

ankylopoietico, 1160. 
ankylosing type of, 1160. 

in abacterid urethritis, 312. 
atrophic type of, 1160. 
degenerative, 2162. 
hypertrophic, 1162. 
osteo-arthritic type of, 1162. 
rheumatoid, 1160. 
types of, 1160. 

Spondylose rhizomeligue, 1160. 

Spondylosis, 1162. 

Sporogony of malarial parasite, 247. 

Sporotrichosis, 196. 
of skin, 1239. 

Sporotrichum beurmanni, 196. 
sebenki, 196. 

Sporozoites of malaria parasite, 247. 

Spotted fever of Eastern type, 293. 

Sprue, non-tropical, 620. 
tropical, 623. 

Sputum, anchovy paste in pulmonary amtsbi- 
asis, 1044. 

black in miners’ pneumoconiosis, 1011. 
culture, 1022. 
currant jelly, 1042. 
in bronchiectasis, 984, 985. 
in influenza, 180. 
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Sputum m tropical eosinophilia, 313. 
numniular, 966, 1021. 
prunc-juice, 1042, lOSO, 1095. 
rusty, 1050. 

tubercle bacilli in, 87, 1021, 1030. 

Squatting in congenital heart disease, 893 
Staccato speech in cerebellar lesions, 1364. 
Stammering, 1374. 

hvstcncal, 1672. 

Stanford-binet test, 1686. 

" Staggers ” in decompression sickness, 398. 
Staanosis, 1014. 

Staphylococcal food poisoning, 122. 
infections, 33. 

Staphylococci as cause of pysmia, 32. 

ui relation to septicamu, 31. 
Staphylococcus aureus in food poisoiung, 
122 . 

infection, 33. 

sensitivity to penicillin, 7, 8. 
infections, 33. 
pyogenes, 31, 33. 

inpenncphnc abscess, 1137. 
infections due to, 33. 
gaprophyucus m ccztaia, 1219. 
in infantile eczema, 1222. 
in infective dermatitis, 1216. 

Starch, digestion of, imperfect. 629. 

Starbog's principle m heart failure, 807. 
Status asthmatxcus, 980. 
dysrapbicus, 1545. 
epileptlcus, 1S02, 1S06. 
focal, 1502. 
lacuoatus, 1443. 

Stcapsln (lipase), 701. 

SteatorThma, 612. 
idiopathic, 620. 
ostcomslacu in, 621, 1178 
Steeple bead, 1181, 

Stegomyia fasclata, 184. 

SteoosU, bronchial, 974. 

hypertrophic pylonc. 596. 

Slensea’s duel ui parotjiu, 531, 532. 
stone in 531. 

“ Steppafie ’* «i alcoholic neunOs, 1589. 

in benhen, 470. 

StercobiUn, 664, 701, 

Stercobth, bfocking appendix, 654 
Sterilisation m rcUuon to mental dcSacDcr. 
1688 

Sterility, 522. 

as result of X>rsyt, 410 
Sleroo*mastoid pa^ysis. 1356 
Sternum, in emphysenu, 9^ 
Stevens>Johnson syndrome, 1258 
Stibamlae in hbruus, 323. 

SUbopben m schutosomiasu, 32t. 

Stigmata of coogeiulal syphibs, 227. 

of degeneration, 1684. 

Suil's dTseas«. 1163 
Stiog>rays. 343. 

Stitch in the side, 1063. 

Slokcs>Adams syndrome, 831. 

Slomacb, abscess of the, 572. 
antiseptic barrier of, 556. 
btochenucal cxamiostMn of. 559 
cauxinoma of the, 589. 

pernicious sncrmti la teUitoa to, 736. 


Stomach, chemical functions of the, 555. 
dilation, acute, 597. 
in congenital hypertrophy of the pylorus, 
596. 

diseases of the, 553-599. 
diverticula of, 598. 
examination of the, 558. 
functional disorders of the, 561-571. 
functions of the, 556. 
hour-glass, S93. 
ileal, 599 
motility, 555. 

organic diseases of the, 571-599. 
pensulsis in. 559. .. 

protecDve rdle of, for small intestine, 5o!> 
psychosomatic diMrders of, 557. 
rate of evacuation of, 555, 559. 
sensauon m, 556. 
sue, shape and position of, 558. 
spasm of the, 593, . 

spasmodic stricture of, hour-glass, 59J 
splashing, 558. 

S phihs of the, 589. 

Oracle, 550. 
tone of, 556, 558. 
tuberculosis of the, 588. 

X-ray examination of the, 559. 
Stomatitis, 525, 1325. 
after arsphenamioe remedies, 230. 
angular, 474, 732, 1324. 
aphthous, 526. 
catanhal. 525. 
causes of. 1325. 
thronit. 1326. 

due to bismuth therapy, 217. 
due to heavy metals, 1325. 
epidemic, 182. 
follicular, 526. 
gangrenous, 527. 

m benzene poisoning, 388. 
in measles, 152, 155. 
in pellagra, 473. 
in pink duease, 309. 
mercunal, 233, 382, 383. 
recurmit ulcerative, m adults, 52a. 
ulcerative, 525. 
ulcero-membranous, 526. 
vesicular, S26 
, Vincent’s, 526. 

Stone hewers’ phthisis, 1009. 

masons' disease, lOC^. 

Stools, blood m, 60j 
examination of, 603. 
in azncebic dysentery, 276. 
in anenical poisoning, acute, 374. 
in baciJlaiy dyseniery. 114. 
in blackwater fever, 262. 
m cholera, 134. 
m chronic pancreatitis, 705. 
in cdiate dysentery, 283, 284. 
in ctrLsc disease, 619. 
in colon neuratu, 628, 
ui dc&cient pancreatic digestion, 701. 
in diarrbcea, 611, 612. 
to epuieinic dignhaa, 614. 
m fibrotu of pancreas, 706. 
in food poisoning, 121. 
m gasuo-intestmai allergy, 710, 711. 
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Stools inmardia mtestinaUs, 2S4. 
in hill diairhcea, 627. 
in idiopathic steatorrhcsa, 620, 621. 
in intestinal carbohydrate dj'spepsia, 630. 

plague, 128. 
in jaundice, 663. 
in kwashiorkor, 4S0. 
in lead poisoning, acute, 363. 
in leptospirosis ictexohs^orrhapca, 240. 
in leukemia, 762. 
in malaria, 251. 
in rickets, 466. 
in tropica! sprue, 624. 
in typhoid fever, 100. 
in idcerative colitis, 634. 
in yellow fever, 187. 
rice-water, 134. 

Strabismus, diagnostic indications of, 134t. 
in cexebrai diplegia, 14S9. 
in disseminated sclerosis, 1475. 
in encephalitis letbugica, 1416. 
in hydrocephalus in children, 1402. 
in third-nerve paral^*sis, 1341. 
in tuberculous meningitis, 1396. 

Strawberry mark, 1314. 
tongue in scarlet fever, 38. 

StreptobacUlus moniliformis, sensitivity to 
penIciUin, 7. 

Streptococcal tAfecUoas from septic teeth, 
peiitoaitis, 715. 

septicsmia from insect bites, 337. 

Streptococci, classification of, 33. 

Streptococcus facalis, 33, 34. 
suscepdbility to penicillin, 7, 8. 
infection, 33. 34. 
meningitis, 62. 
pyogenes. 30, 33, 34, 35. 
as causal organism of erysipelas, 34. 

of scarlet fever, 36. 
infecrioos due to, 33, 34. 
sensitivity to penicillin, 7, 3. 
septicaemia after mosquito bites, 337. 
viridans, 33, 34. 
infections due to, 34. 
sensitivity to penicillin, 7. 

Strcptomyccs aureofaciens, 13. 
rimosus, 14. 

Venezuela, 11. 

Streptomycin, 10, II. 
acquired bacterial teristance to, 10. 
u intestinal antiseptic, 11. 
in abactei^ urethnus, 312. 
m acute infective enteritis, 121. 
m bacillaiy dj-senteiy, 118. 
m chancroid, 144. 
in gonorrhoea, 66. 
w granuloma venereum, 1250. 
m diarrhcca, 613. 
in lung abscess, 1004. 
ta meningitis, 1394, 1397. 
in pericarditis, SSO. 
m plague, 129, 130. 
m pulmonary actinomycosis, 1039. 
in pulmonary tubex^losis, 1033. 
m pyelitis, 1135. 
in tuberculosis, 10, S9, 90. 
m tuberculous Ur^gitis, 949. 


Streptomycin, peritonitis, 720. 
in tularsemia, 131. 
in ulcerating granuloma, 1335. 
in undulant fe>‘er, 127. 
in whooping-cough, 10. 
liver damage with, 11. 
toxic efiectSj 11. 
with isoniazid, 11. 
with mthuRv amlnosaUcylate, 11. 

Slris cutis distenss, 1295. 

gravidarum, 1295. 

Stridor, congenital laryngeal, 946. 

Stripper's asthma, 1015. 

Strongyloides stercoralis, 325. 
Strongyloidiasis, 325. 

Strophanthin in cardiac disease, 814. 
Strychnine poisoning, spasms in, differ- 
ential diagnosis from tetanus, 83. 
Stupor, catatonic, 1663, 1668. 

Sturge-Weber syndrome, 1448. 

Stuttering, 1374. 

Subacroniial bursitis, 1167. 

Sub-acute combined degeneration, 1550. 
Subarachnoid hsmorrhage, 1448. 
Sub-diaphragmatic abscess, 579, 655. 
Subdural nsmorrhage (hamiatoma), 
1450. 

Sublimation, 1614. 

Submaxillary mumps, 175. 

Subsxxltus tendinum, 101, 1497. 
Succiayfsulphathiazcic in amsebic d}xen> 
teiy, 279. 

In bacillary dysentery, 117, 118. 
in tdeerative colitis, 637. 

Succus entericus, 599. 

Succussion splash, 538. 

in pneiimothorax, 1083. 

Sucrosuria. 618. 

Sudamina m rheumatic fever, 50, 1198. 
Sugar in urine, tests for, 425. 
loaf head, 1181. 

metabolism, mechanism of, 423, 424. 
Suicide, risk of, in affective disorders, 1650, 
1655. 

in anxiety states, 1651. 
an hystena, 1674. 
in mental depression, 2650. 

Sulkowitch’s urmary test, 505. 
Sulphacetamide, 17. 

in py^tiSf 1135. 

Suipbadiazme, 17. 

in bacillary d^entery, 117. 
in broncho-pneumonia, 1061. 
in chronic cnolecj-stitis, 693. 
in lymphogranuloma ing u i n ale, 192. 
in meningitis, 1393, 
in plague, 129, 130. 
in undulut fever, 126, 127. 
St|1p t,arfimiriin e. IS. 

in cerebrospinal fever, 63. 
in measles, 155. 

in pneumococcal pneumonia, 1055. 
in urinai}' tract infections, 25. 
Sulphsemoslobinasmia, 751. 
5>^ | p t,gpini,iHin e, IS. 

in omobic dyaentei}*, 279. 
in bacillary a>'senteiy» 117. 
in cholera, 136. 
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Sulp^guanidme m epidemic diarrheea, 617. 
m undulant fever, 127. 

Sulphamerazinc, 17. 
in plague, 129. 

Sulphanilamidc, 17. 

Sulphapyridme, 17. 

m dermatiua he^etiformia, 1287. 

Sulpharsphenamtne m syphilis, 213. 

Sulphates in unne, 1099. 

Sulphathlazolc, 17. 

complications following use of, 27. 
in cerebrospinal fever, 63. 
in chancroid^ 144. 
m pennephntis, 1138. 
m plague, 129. 

m unnary tract infections, 24, 25, 312. 
Sulphonal causing enterogenous cyanosis, 

" Sulphonamlde fever,'* 27. 
Sulphonamides, 17-29. 
aosonitioa of, 19. 
acetyution of, f9. 

Bcuon on bacteria compared with pcnicithn, 
6,7. 

administrauon, methods of, 20. 

antibacterial activity of, 19. 

cautions m use of, 20, 21. 

complicauons following use of, 25-28. 

dosage of, 22, 23. 

effect of, on colour of unne, 1106. 

excretion of. 19. 

in abacterul urethnus, 312. 

in acunomycosu, 196. 

in amcebic dysentery, 279. 

u) onthnur, 81. 

in B. coh mfecuons, 23. 

m baallary dysentery, 23, 117. 

m blastomycosu, 198 

m broncho-pneumonu, 1061. 

in cerebrospinal fever, 63. 

in chancroid, 144. 

m cholera, 136. 

ui cpiderotc diarrbcea. 617. 

in food pouonins, 121. 

in hxmothonu, 1079 

in hdl durrhiEa, 627. 

in intestinal infections, 23. 

m lobar pneumonu, 1055 

in lymphogranuloma inguinale, 192 

in measles, IS 5. 

in meningitis, 63, 1393. 

m meningococcal arthntis, 1155. 

in m>cctoma, 197. 

m pennephntis, 1138 

m pharyngitis, acute septic, 539 

in plague, 129 

in pneumococcal merungitit, 139J. 

in pneumonia, 1055. 

in p)elitta, 1135. 

in smalhpor, I6S. 

in torulosis, 193. 

in ukcraus'c coUus, 637. 

in unduUnt fever, 126 

in unnary tract infcetioni, 24, 25, 97, 312. 

mhibitioa of action of, 19 

prophvlaxu with, 23, 29. 

tolubiuiy of, IS. 

ihirrapcuuc use of, 20-22. 


Sulphonamides, therapy, disseminated lupus 
crT^ematosus in, 933. 
polyartentis nodosa in, 931. 
toxic effects of, 25-27. _ 

unnary complications following use of, 21, 
26 

Sulphones in leprosy, 92-94. .. 

“ Sulphur granules " m pleural 

m pulmonary actinomycosis, 1038, 1039 
Summer diwheea, 614. 

Sun-bathing, nsk of, in pulmonary tuber- 
culosis, 1032. 

Sun-stroke, 408. 

Suppuration, 3. 

Suprareual cortex, 506. 
adenomata of, 512. 
in relation to sexual funcuons, 507. 
glands, acute deficiency, 511. 
dueasea of the, 506-520. 
m acromegaly, 484. 
lesions of, m Addison's disease, 507 
tumours of, 512, 515, 516, 517, 
medulla, 506. 
tumours of, 517. 

Supraspinatus tendinitis, 1167. 

Suramin in onchocerciasis, 329. 

in trypanosoimasii^ 273. 

Sutton’s disease, 1204. 

Swallowing, mechsnismof, 541. 

Sweating, 1198, 1199. 
after lesions of spinal cord, 1532. 
m cardiac neurosis, 904. 
in dinitrophenol poisoning, 391. 
in exophthalmic goitre, 492. 
in maJatu, 253. 
m methanol poisomng, 356. 
m methyl bromide poisoning, 394 
m phaochromocytoma, 518. 
m nckets, 465. 

m suppurative pylephlebitis, 689. 
in typhus fever, 297. 

Sycosis barb«, 1227. 

tebonbaic, 2218. 

Sydenham’s chorea, 1515. 

mental changes in, 1634. 

Symbolum, 1613. 

Sympathectomy m angma pcctons, 842. 
in malignant essential hypertension, 9io 
in RayTiaud’s phenomenon, 924. 
in superficial gangrene, 921. 

Sympathetic, ccrncal, paralysis of. 1345 
Sympathoblastoma, 520 
Syncope, cardiogenic, 818. 
in arsphenamine therapy, 230. 
m heart disease, 794. 
in hean failure, 817 
in postural hypotetuion, 917. 
vasovagal, 817 

Syndrome, adreno-gcmtal, 511. 

Albnght's, 502. 
amneaic, 1627 

anterior cerebral artery, 1358. 
apoplectic. 1449. 

Avellu’, 951. 

Bsbuukj-FrOhhch’a, 488. 

Bsnu’i, 781 - 

Behcet's, 1326. 

Bene+liir’s, 1342, 1362. 
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Syndrome, Bemheim’s, 8i0, 874. 
Brissaud's, 485. 

Brown-Sdquard, 1529. 
carotid sinus, 818. 
carpal tunnel, 1572. 
cervico-brad^, 1167. 
crush, 1128. 

Cushmg’s, 516. 

Da Costa’s, 904. 
effort, 904. 

Eblers-Danlos, 1296. 

Panconi, 468. 

Felty’s, 1151. 

Foster Kennedy, 1358. 

FrShUch’s, 483. 

Froia’s, 1379. 

frontal lobe tumour, 1358. 

Ganser, 1674. 

Gradenigo’s, 1342. 

Hand'S^Uller-Christian’s, 783, 1186. 
Kenoch-Scho^ein, 774. 

Homer’s, 1345. 

Kelly>Paterson, 542. 

Korsakoff’s, 1590, 1627. 
Laurence-Moon-Biedl, 439. 
Levi'Loraine, 485. 
loculation, 1379. 

Loeffler’s, 753. 
lumbaTO'Sciadcs, 1449. 
Lutemoacher’s, 896. 
mediastinal, 1090, 1094. 

1076. 

meningidc, 1449. 

NothnagePs, 1362. 
of base of sl^, 1366. 
of careraous sinus, 1366. 
of Dejerine and Roussy, 1361. 
of frontal lobe tumour, 1358. 
of the anterior cerebrd artery, 1358. 
of the sphenoidal fissure, 1341. 

ridge, 1366. 

PlummeT'Vinson, 542. 
post-gastrectomy, 587. 
post-hepatitis, 669. 

Reiter’s, 312. 

Senear-Usher,'l289. 
shock, 725. 

Snapper-Witts, 487. 

Stevens-Johnson, 1258. 

Stokes-Adams, 831. 

Stu^es-Weber, 1448. 
thahmfc, 1361. 

Turner’s, 486. 
von Gierke’s, 452, 892. 
Waterhouse-Friderichsen, 511. 
Weber’s, 1342. 1362. 

Weingarten’s, 753. 
Wolff-Parkinson-White, 833. 
Syaoyitis, 116S. 

Syphilide, annular, 206. 
corymbose, 206. 
ecthymatous, 205. 
foUi^ar, 206. 
frambasuorm, 206. 
lichenoid, 206. 
maculo-roseolar, 205. 
nodular cutaneous, 207. 
papular, 205. 


Syphilide, papulo-pustular, 205. 
papulo-squamous, 205. 
psoriasiform tertiary, 208. 
pustular, 205. 
squamous, 205. 
tertiary, 208. 

Syphilis, 202-233. 
accidental infection in, 202, 203. 
stiology of, 202. 
and Cerebral thrombosis and hemorrhage, 
1435., 

and chancroid, 210. 

and mental disorder, 1632. 

cerebral, 1459. 

cardio-v-ascular, 858. 

congenital, 22^233, 1471. 

definition of, 202. 

diagnosis of primary stage of, 209. 

diagnosis of secondary eruptions in, 210. 

diagnosis of tertiary lesions of, 211. 

general management ofi 221. 

in pregnancy, 225, 228. 

tmatment of, 228. 
in relation to aneurysm, 858, 929. 
to angina pectoris, 859. 
to jaundice, 664. 
to marriage, 224, 225. 
incubation period of, 203. 
latent, 223. 

maternal transmission of, 202, 225, 228. 

meningeal, 1454, 1459. 

mental disorder and, 1632. 

of the aorta, 858. 

of bone, 203, 209. 

of the bronchi, 973. 

of the central nervous system, 1454-1472. 
of the heart and pericardium, 858. 
of the larynx, 206. 
of the liver, 681. 
of the lungs, 1040. 
of the pancreas, 707. 
of the pharynx, 206. 
of the stomach, 589. 
of the tongue, 206. 
of the trachea, 958. 
optic atrophy in, 1340. 
papulo-squamous lesions in, 205. 
parenchymatous or degenerative lesions of, 
1454. 

pathology of, 203. 

pregnancy in relation to treatment of, 228. 
primary chancre of, 203. 

stage of| 203. 
prophylaxis of, 212. 
secoadary stage of, 205. 
spinal, subacute and chronic, 1470. 

vascular, 147K 
symptoms and signs of, 203. 
tertiary sUge of, 207. 
transmission of, 202. 

by blood transfusion, 203. 
to fcctus, 202. 
treatment of, 212-224. 
of early, 221. 
of late, 223. 

of neurosj'philis, a5}'mptomatic, 224. 
Syphilitic alo^cia, 225. 
aortitis, 858. 
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Syphilitic arteritis, S58, 
cerebral thrombosis, 1435. 
dactylitis, 226. 

eruptions, ddfeiential dugnosis of, 211. 

ioi^ts, treatment of, 228. 

jaundice, 681. 

meningitis, 1398, 1461. 

onychia, 225. 

osteochondritis, 226. 

pemphigus, 225. 

phthisis, 1040. 

pseudO‘p3Talysls, 226. 

snuiBes, 226, 

stigmata, 227. 

wig, 225. 

Sypmloma, intracrania], 1384. 

Syringobulbia, 1545. 

Syringocystadenoma papilliferum, 1309. 

Syringomata. 1309. 

Syringomyelia, 1545. 

Systole, cardiac, 793. 
piemature, 821. 


Taste, lesions of fifth nerve in relation to, 
1345. 

loss of, in Bell’s paralysis, 1349. 
in lesions of ninth nerve, 1354. 
Tattooing, 1205. 

Tay-Sachs disease, 1432. 

Tea'factory cough, 1040. 

'(asters' cough, 1040. 

Teeth, care of the, S27, 528, 529. 
in cadmium poisomng, 387. 
shedding, m pink disease, 309. 

TeJcbopsm in migraine^ 1509. 
Telangiectasia, familial haemorrhagtc 
(Osier), 1315. 

hereditary bsmorrhagic, 775. 
Telangiectasis ui jaundice, 662. 
multiple, 775, 938. 
post'uiadiation, 410. 

Telegraphist's cramp, 1525. 
Temperature^ typus mveraus of, in tuber- 
culosis, 1023. 

undulant, m Brucellosis, 125. 
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Tetracycline, 14. 

Tetra>etbyl lead poisoning, 371. 
“Thalamic syndrome** of Dejerine and 
Roussy, 1361. 

Thalamus, tet Optic thalamus. 
Thalassasmia, 743. 

Thiamine (Vitamin Bi), 457. 
in beriben, 471. 

ThiouracU in exophthalmic goitre, 494, 
495. 

in toxic adenoma, 496. 

Thomsen’s disease, 1602. 

Thoracic duct, diseases of, 787. 
Thoracoplasty in pulmonary tuberculosis, 
1036. 

Thorium compounds, dangers of, 412. 
Thornapple poisoning, 344, 3S2. 

Thought, disorder of, m schizophrenia, 1659. 

in anxiety states, 1648, 1649, 1651. 
Thread-worms, 335. 

Three-day fever, 188. 

Throat, septic, as cause of septicemia, 31. 
sore, in rheumatic fever, 49. 
in scarlet fever, 38, 40. 
in tonsillitis, acute, 533. 
syphilitic lesions of, 206. 

Thrombasthenia, hereditary, 771. 
Thrombin, 765. 

Thrombo-anglitis obliterans. 921. 
Thrombocytopenia after arsphenamine ther- 
apy, 232. 
essential, 771. 
of infections, 771. 

Hirombocythsmia, idiopathic, 770. 
Thrombocytosis, essential, 770. 
Thrombo-phlebitis, 926. 
migrans, 928. 
non-suppurative, 927. 
suppurative. 926. 

Thromboplastin, 765, 

Thrombosis, 925. 
arterial, 926. 

and basmorrhage, 1435-1443. 
atheroma a cause oi, 1435. 
calcarine, 1438. 
cerebellar, 1440. 
cerebral, 1435-1443. 
coronary, 836, 842. 
femoral, 927. 

m infarction of the limgs, 990. 
in typhoid fever, 103. 
mural. 925. 

of cerebral arteries, 1437. 
sinuses, 1452. 
veins, 1452. 

of coronary arteries, 834. 
of inferior vena cava, 927. 
of internal carotid, 1437. 
of renal vein, 11 OS. 
of splenic vein, 781. 
phlebitis tn relation to, 926. 
portal, 6SS. 
sinus, 1366. 1453. 
venous, 926. 

in arsphenamine therapy, 229. 
in hcatt failure, 812. 

Thrombotic forms of pulmonary infarction 
990. 


Thorium X in malign reticuloses, 1316. 

in nasvus flammeus, 1314. 

Thrush, 527. 

Thymic asthma, 946. 

Thymol turbidity test in liver function, 660. 
Thymus gland 787. 

and myasthenia gra\'is, 1606. 

Thyroid extract in cretmism, 499. 
in myxendema, 498. 
in osteo-arthritts, 1159. 
gland, diseases of the, 491-501. 
in acromegaly, 484. 

in relation to exophthalmic goitre, 493. 
pressing on trachea, 500. 
Thyroidectomy in Graves’s disease, 494. 
Thyrotoxicosis, in relation to heart disease, 
900. 

primary, 491. 
secondary, 495. 

Thyrotrophin, 483. 

Thyroxine, 491. 

excessive secretion of, in Graves’s disease, 
492. 

in reladoD to blood formation, 731. 

Tibia, sabre-scabbard form of, 227. 

in yaws, 234, 

Tic, convulsive, 1524. 
douloureux, 1346. 
psychical, 1524. 
simple, 1523. 

Tick as transmitter of Rocky Mountain tick 
typhus, 294. 

-bites, 336. 
paralysis from, 336. 

•borne relapsing fevers, symptoms of) 
243. 
fever, 243. 
typhus, 293. 

Tics, the, 1522-1525. 

post-enccphab'tic, 1418. 

Tinea axillaris et cruris, 1236. 
barbK, 1235. 
capitis, 1233. 
circlnata, 1235. 
cruris, 211, 1333. 
flava, 1333. 
glabrosa, 1235. 
imbricata, 1333. 
in the tropics, 1332. 
nigra, 1333. 
pedis, 1236. 
tonsurans, 1233. 
unguium, 1237, 1333. 
versicolor, 1238. 

Tinnitus, 1351. 

Titubatlon in cerebellar lesions, 1364. 

in Friedreich's ataxy, 1480. 

Ti^us bahiensis, 340. 

Tobacco, effects of. 346. 

Tobia fever, 293. 

Tocopherols, 456. 

Todd% paralysis, 1441, 1497. 

Toe-nail, ingrovNing, 132^ 

TolazoUne hydrochloride in Rajoaud s 
phenomenon. 924. 

Tongue, affections of the. from hyposfostal 
nerse lesions, 1357. 
block hairy, 1327. 
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Tongue, carcmoma of, neuralgia m, 1354 
hemiatrophy of the, 1357 
in acromeg^y, 484 
in foot and mouth duease, 183 
m measles, 151 
in myasthenia gravis, 1605 
in nutritional macro^ic amenua, 476 
in pellagra, 473 
in scarlet fever, 38, 39 
in tropical sprue, 624 
ui typhus fever, 298 
in undulant fever 125 
in yellow fever, 186, 187 
myositis of, m tncbimasis, 331 
pai^ysis of 1357 
raspberry, 39 
scrotal, 1327 
strawberry, 38 

syphilitic lesions of 206, 20S, 209 
tremor of, in general paralysis, 1456 
vrorms, diseases due to 336 
TonguC'biUng in epilepsy, 1496 
Tonsillectomy, 53^ 

contraindicatM during outbrealcs of polio* 
myehtts, 1434 
Tonsillitis, acute, 533 
chronic^ 535 

adenoids m relation to, 536 
m adults 537 
in children 536 

Tonsils as sue of septic infection. 30, 533 
diseases of| 533 533 
m leuluemia 761, 762 
Tophi, 446, 447 
Torsion apasm, 1434 

Torticollis after encepbalitu lethargica, 1418 
congenital, 1522 
spasmodic, 1521 
Torula hutalytica, 197, 198 
Torulosis, 197 
Tower skull, 1181 
Toxxmia, 30 
from endotoxin 3 
from exotoxin, 3 
symptoms of 30 

Toxxmiaa, infecuous, mental disorders in, 
1642 

Toxic adenoma, 495 

Toxicosis, hxmozThagic capillary. 774 

Toxins, 3 

acting on the liver, 670 
m causaUon of acute caUrrhal gastritis, 571 
present m food poisoning, 121, 123 
vaneues of, 3 

Toxoid, m pnmhylaxis of tetanus, 83 
-antitoxin uoccules for immuniung 
against diphtheria 77 
lest of susceptibiJity to diphthena, 77 
Tozoplasmosu, Appendix v 
Trachea, aneurysm pressing on, 859,860,962 
carcinoma of, 957 
c>sU of, 957 
disrates of the, 9S^-962. 
foreign bodies m, 954, 959 
ifliury of, 962. 
leprosy of, 959 
pspiUoma of 957 

prcuure on, in aortic aneurysm, 859, 860, 962 


Trachea, pressure on, m goitre, 500 
sarcoma o^ 957 
scabbard, 962 
scleroma of, 959 
simple tumours of, 957 
sypiulis of, 958 
tuberculosis of, 959 
Tracheal obstractioa, 959 
from cicatrisation, 961 
from external pressure, 962 
tuggmg in aortic aneurysm, 860 
Trachextu, acute, 954 
chrome, 956 

m beryllium poisomng, 386 
Tracheo bronchitis, acute, 963 
Tracheocele, 957 
Tracheophony, 1093 

Tracheotomy m acute laiyngo-tracheo* 
bronchitis, 946 
m diphtheru 78 
m odema of larynx, 944 
Trapezius, paralysis of, 1356 
Trauma as cause of tracheal obstructiofl, 
961 

m relation to arthntis. 1165 
to cerebral hamonhage, 1435 
to gout, 445 

to intracranial abscess, 1406 
to intncrarual tumour, 1381 
to ischtnnic heart disease, 835 
to mental disorders, 1635 . ... 

to progressive muscular atrophy, 1555 
Travel sicluess, 401 
Trematodes, diseases due tc, 316-321 
Tremor lo cerebellar lesions, 1364 
m chrome mercunal poisomng, 38* 
in disseminated sclerosis 1474 
m exophthalmic goitre, 492. 
in Friedreich’s ataxia 1480 
m general paralysis of the insane, 1456 
in bepaio-fenticular degenerauon, 14St 
m manganese poisoning 385 
in paralysu agitans, 1512. 
in pellagra, 474 
Trench fever, 300-302 
foot, 1209 

Treponema berberum, 241 
carateum, 1333 
carton, 241 
duttoot, 241 
hispameum, 241 
no^i, 241 
pallidum^ 202 

sensitivity to penicillin, 7 
persicum, 241 
pertenue. 233 
recurrentis, 241 
sogdlanum, 241 
tuncatse, 241 
venozuelense, 241 
vmcenti, sensitivity to penicillin, 7 
Tnchinella spiralis, 331 
TncIutiiasiM, 331 
myosmsm 331,1170 
Tnchloretbylene poisoning, 395 
Tncbocepbmus dispar, 334 
Tncho.epitheliomala, 1309 
Tnehomona* homlnis, 234 
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Trichomonas vaginalis, 66. 

Trichomycosis axillaris, 1238. 
Trichophyton, 1232, 1234, 1236, 1333. 
Trichorrhexis nodosa, 1319. 

Trichosporon giganteum, 1334. 
Trichosporosis, 1334. 

Trichuriasis, SH. 

Trichuris trichiura, 334. 

Tricuspid atresia, 898. 
incompetence, 877. 

munnur in, 877. 
stenosis, 877. 

valvCf congenital anomalies of, 877. 
Trigeminal neuralgia, 1346. 

Trinitrin in acute coronaiy insufficiency, 8S0. 

in angina pectoris^ 840. 

Trinitrotoluene poisoning, 390. 
Tri-ort^-cresyl phosphate, poisoning by, 

378. 

Trismus in methyl bromide poisoning, 394. 
in strychnine poisoning, 83. 
in tetanus, 82. 

Trombicula akamushi, 289. 
deliensb, 289. 
fletcheri, 289. 

Trophozoites, 247. 

Tropical eosinophilia, 313. 
skin diseases, 1327-1335. 
ulcer, 1331. 

Trousseau's sign in hypopantbyroidism, 504. 

in sprue, 621, 624. 

Trozxdoae in petit mal, 1506. 

Trypanosome brucei, 270. 
cruzi, 270, 274. 
equiperdum, 270. 
evansi, 270. 

gambiense, 270. 271, 272. 
rhodesiense, 270, 271, 272. 

Trypanosome fever, 271. 

Trypanosomes in blood, 271. 

m brain and cord, 271. 

Trypanosomiasis, 270. 

African, 270. 

^South American, 274, 275. 
Tryparsainide in sypl^s, 217. 
trypanosomiasis, 27^ 
toxic effects of, 233. 

Trypsin, 701. 

Trypsinogen, 701. 

Tsetse fly, the, 270. 

Tsutsugam ught disease, 288. 

complications of, 291. 

Tubercle bacillus, 1017. 
in milk, 85, 86. 
m sputum, 87, 1021. 

prognostic significance of, 1030. 
m urine, 85, 87. 
resistance to penicillin, 7, 8. 

_ sensiUvity to streptomycin, 10. 
Tubercles in choroid in tuberculous mcnin^ 
, Ritis, 1395. 

Tuberculide, lupoid papular, 1285. 
papulonecrotic, 124S. 
rosaceous of Lewandowsky, 1245. 
^bcrculides of slcin, 1243. 

^berculin tests for tuberculosis, S3, 1028. 
Tuberculoma, central, 1384. 
hypertrophic, 1026. 


Tuberctilosis, 84-90. 

acute caseous, pathology of, 1019. 
temperature in, 1022. 
miliary, 89. 
pathologyof, 1019. 
temperature in, 90, 1022. 
tedology of, 85. 
avian, 85, 1017. 

Bacille Calmette>Gudiin in prophylaxis 
89, 1031. 
bovine, 85, 1018. 
cerebrospinal fluid in, 88. 
chronic miliary, 1019. 
colliquadva, 1243. 
congenital, 85. 
cutu, 1240. 
miliaris acuta, 1241. 
orificialis, 1243. 
cytological evidence of, 83. 
diagnosis of, 87. 
droplet infection in, 85. 
erythema nodosum and, 307, 308, 1260. 
fibro*caseous, pathology of, 1020. 
fibroid, pathology of, 1020. 

temperature in, 1023. 
general, 89. 
mddence of, 87. 
infection in, modes of, 85. 

results of, 87. 
intestinal. 638. 
intracranial, 1384. 
lymph gland, 788. 
mental disorders in, 1642. 
miliary, 89, 1019. 
minimal, 1037. 
mortality due to, 87. 
of the caxrum, hyperplastic 639. 
of the epididymis, 1026. 
of the kidneys, 1139. 
of the larynx, 948, 1021, 1022, 1023. 
of the pericardium, 882. 
of the skin, 1240. 
of the stomach, 583. 
of the trachea, 959. 
paths of entrance of bacilU in, 85. 
predisposing factors to, 86. 
prophylactic treatment of, 88. 
prophylaxis of, 1031. 
pujinonary, 1017-1037. 
skin inoculation with, 85. 
sources of infection in, 85. 
tests for, 88. 
treatment of, 88. 

with streptomycin, 10, 89, 90. 
verrucosa cutis, 1243. 
vesical, 1139. 

Tuberculous arthritis, itS6. 
colitis, 638. 
enteritis, 638. 
laryngitis, 948. 

mediastinal glands, 1092, 1093. 
meningitis, 62, 1394. 
perstomtis, 718. 
ulceration of ileum, 639. 

Tularaemia, 130. 

Tumbu dise^e, 333. 

Tumour, benian giant.ccllcd, 1175. 
glomus, 131x 
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Tumours in acute leuktemia, 763, 
iotracranlnl, 1380-1391. 
turban, 1309. 

Turbatrix aceti, 326, 

Turck cells m blood m Oroya fever, 145. 
Turner’s syndrome, 486. 

Tussls hepauca, 280 
‘*TwiUgbt state,” 1626. 

Twitcmngs m eclampsia, 1497. 

in ynemia, 1497. 

Tylosis, 1297. 

Tympanites in pneumonia, 1053, 
m typhoid fever, 102. 

Typhoid fever, 97-110. 
abortive forms of, 101. 
jctiology of, 98. 
afebnie, 101. 
age-mcidence in, 93, 102. 
olcohobsm and, 102, 104. 
bacteruemia in, 99. 

" camera,” 98, 99, 108. 
complications of, 102. 
diet m, 109. 

differencul diagnosis of, 61, 106. 
endemic occurrence of, 93, 99. 
hxmorrhagic type of, 102. 
incubation penod of, 100 
intestinal ulceration in, 99. 
mealnfiltis, 62, lOl. 
mortality rate of, 107. 
nodules, 99. 

pregnancy in relation to, 102 
prophylaxis in, 107. 
provocation, 109. 
pulmonary tuberculosis and, 102. 
rash in, 100. 
relapse in, 101. 
seasonal incidence of, 93. 
special symptoms and complications of, 
102. 

stools in, 100. 
types of, 101. 

Widal test m, 105. 

^ine, 104. 

•* Typhoid state,” the, 100, 104 
m malana, 251 

m malienant undulant fever, 126 
m smalUpox, 162. 

Typhus abilooimalis, 97 
blasting, 298. 

diflerenuation from measles, 153. 

endemic, 286. 

epidemic, 295 

cxantbcmaticus, 295 

dca, 286 

fleck-, 295. 

icteroides, 184. 

louse-borne, 295-300 

mrte. 288. 

murtn, 286. 

munne, 236 

Rocky Mountau tick, 293. 

/ural or scrub tropical, 288 

Sio Paulo. 293 

«cnib, 238 

ship, 2S6. 

shop, 286. 

sidenuu, 293. 


Typhus tick, 293. 

urban tropical, 286. 

Tyrothricin, 6. 

Tzanck test, 1236. 

Ulcer, chancroid, 143. 
chrome, 384. 

Curling’s, 576. 
gastnc, 575 

intestinal, tubercular, 639. 
of coronal sulcus in lymphogranuloma in- 
guinale, 191. 
of fauces, syphilitic, 206. 
of larynx, syphiliti^ 206. 

tuberculous, 949. 
of tssophagus, acute, 548. 
phagedenic, 1331. 
rdgune, 583. 
rodent, 1303 

snail track ui ayphibSf 206 
sublingual, in whooping-cough, 139, 141. 
tropic^, 1331. 

Ulceratmg granuloma, 1334. 

Ulcerations, Duguet’s, 102 

in Aroencan dermal leishmaniasis, 268. 
in Vincent’s angina, 537. 
m yaws, 234 

of larynx in typhoid fever, J03, 
tuberculous, 949. , 

of legs in acbolune jaundice, 741, 742. 
m sickle-celled anxmia, 743. 
with hypostatic eczema. 1223. 

Ulcerative stomatitis, 525. 

Ulcers of feet tn diabetes, 439. 

m ubes, 1465. 

Ulcus molle, 143. 
elevatum, 143, 
terebrans, 1304. 
tropicum, 1331. 

Xnerylhema ophryogenes, 1320. 

Ulnar nerve, lesions of, 1572. , ... 

** Ultiaauin morions *’ of Duchenne, IsJ® 
Umbilical abscess m tuberculous peri- 
tomtis, 719. 

vein,_ thrombosed, causmg pentomtis. 
Umbilicus, diphthentic mfcction of, 72. 
Uocioanasisi 332. 

Uncinate lesions, hallucinations m, 1360 
Undulant Cevet, llS 

polyanhiitia in, 1156. 

Unguis mcaroatus, 1322. 

Uovemebt’s myoclonus, 1501. 

Unemia, 1103 
acute, 1111 

chrome, 1110 

condiUons associated with, 1441. 
extra-renal, llli. 
uchxmic, 1128. 

mental disorders associated with, 1645. 
Unemic asthma, 979. 

Urates in unne. 1107 . ^ 

Urea concentration test of renal ciiKieo y* 
1101 . 

frost, UlO 

retenUon m relation to unenua, lliO* 
Ureteral caihetcnaaUon m dctemuiun* 



IKDBX 


177i 


Urethritis in colifonn infections of uiinaiy 
tract, 96. 
in mumps, I JS. 
in Reiter s disease, 1156. 
non-specific as cause of ankylosing spondy- 

Htis, 1160. 

Uric acid in blood in gout, 445, 446. 
in health, 445. 
calculi, 1140. 

crystals in tmne, 1099, 1107,.1140. 
excretion of, 445, 1093. 

Urinary complications of sulpbonomide 
therapy, 26. 

culture for cmgnosis of typhoid, 105. 
secredoD, abnormalides of, 1102. 
test of Sulkomt(^, 505. 
tract, B. colt infecdons of, 95. 
iafecdons, treatmeat with sulphaiumides. 
22 . 

Urine, acidity of, 1093. 
alcohol in, in alcoholic intoxicadoo, 353. 
appearances of, in bacUluria, 96, 1134. 
Bence Jones protein in, 1103. 
crystalline deposits in, 1099, 1 107. 
drugs nhich dter colour of, 1106. 
foimadon, mechanism of, 1109. 
in dxrhosis of the liver, 677. 
in jaundice, 662. 
in malaria, 249, 251. 
in nephritis, 1116. 
in porphyria, 453. 
in pyelitis, 1134. 
in the Fanconi syndrome, 1179. 
incontinence of, in epilepdc attack, 1496. 
nitrogenous coosdtuents of, 1093. 
Don-nitrogenoua coosdtuents of, 1099. 
normal, 1098. 

pancreadc ferments in, 701. 

phosphates in, 1099. 

pigments of, 1099. 

port wine in blackwater fever, 262. 

reacdon of, 1093. 

smoW, in dinitrobenzene poisoning, 390. 
specific gravity of, 1098. 

Ttinfi hmcfion, WW. 
suppression of, in blackwater fever, 262. 
in cholera, 135. 
in lead poisoning, 363. 
in menairial poisoning, 381. 
tests for sugar in, 425. 
tubercle bacilli in, 87. 
typhoid bacilli in, 103. 
unc add crystals in, 1107. 

■ Urobilm, 1099. 

Urobilinogen, 1099. 

Urobilinogenuria, 659. 

Urobilinuria, 662. 
in blackwater fever, 262. 
in drrhosis of liver, 677. 
in malaria, 249. 
in yellow fevxr, 187. 

Urochrome, 1099. 

Uroerylhrin, 1099. 

Urorosein, 1099. 

Urticaria, 1255. 
acute giant. 1255. 
anaphylactic, 1255. 
chounergic, 1255. 


Urticaria, faeddous, 1255. 
in arspheoamine therapy, 230. 
in ascariasis, 334. 
in penicillin therapy, 10. 
in relation to asthma, 978. 
papular, 1256. 
pigmentosa, 1257. 
psychogenic, 1256. 

Usure des ongles, 1324. 

Uta, 268. 

Uvula in chronic pharyngitis, 540. 

Vaccination, andiabic, 1423. 
in small-pox, 167, 168-171. 
protection afford^ by, 171. 
risks of, 170. 
technique of, 169. 

Vaccine, choleraic, 136. 
therapy In rheumatoid arthritis, 1153. 

Vaccima, 168, 1249. 

Vaginal diphtheria, 72. 

Vagotomy in treatment of gastric and duo-* 
denal ulcer, 587. 

Vagus, anatomy of, 1355. 

involvement of, in cancer of oesophagus, 552> 
in cerebellar apoplexy, 1440. 
lesions of, 1355. 

ValJeix, the tender points of, 1347. 

Valvular disease of heart, chronic, 862-S78< 
rupture, 904. 

Valrttiitis, chromic mitral, S62. 

Van den Bergh reaction, 659. 

Varicella, 171. 
bullosa, 173. 
gangrenosa, 173. 
bzmorrhagica, 173. 

Variola, 15S. 

hsemorrhagtea pustulosa, 163. 
major, 160. 
minor, 163. 
sine variolis, 163. 

VarioloicL 163. 
varicella^ 163. 

Vascular disease, peripheral, 917. 

'Vasculitis nodular, 12bl. 

Vasomotor disturbances in aisphenamine 
therapy, 230. 

Vasovagal attacks, 1502. 

Vegetative neurosis, 308. 

Veldt sore, 1329. 

Venesection, 816. 
in beriberi, 471. 

in hypertensive encephalopathy, 1445. 

heart disease, 851. 
in pulmonary isleina, 989. 

Venoms, snake, 340. 

Venous pulse, in chronic constrictive 
pericarditis, SS2. 
thrombosis, 812, 926. 

Ventricles, radiographic appearances In 
diseases of the, S04. 

Ventricular ectopic beats, 822. 
septal defect, 896. 
tachycardia, 828. 

Ventriculography in intracranial tumours, 
1390. 

Ver du Cayor, 338. 

Ver macaque, 333. 
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Verbigerstion, m schaophrem^, 1663< 
Verruca, 1301. 

Verruga peruviana, 145. 

Vertebral tumours m relation to compres.. 

sion of cord, 1539. 

Vertigo, aural, 1352. 
in cerebellar lesions, 1440. 
m decompression sickness, 39$, 
jn paroxysmal tacb> cardia, 824. 
in streptomycin therapy, 11. 
labynnthme, 1352, 1353. 
nystagmus m, 1352. 
positional, 1354. 
recurrent 1352. 

Vesical crises m tabes, 1462, 1465. 
tuberculosis, 1139. 

Vestibular irritation m sea-sictncss, 402. 
lesions, tests for, 1352. 
neuronitis, 1354. 

“ Vi ’’ aggluumn m typhoid fever. 105- 
Vtbrio cbolcne, 133. 

Vincent's angina, 537. 

organisms in i^cero-membranous stoma- 
utu, 526. 

spirilla m measles, 1S2. 

in throat, 69, 74. 
stomatitis, 526. 

Viperidae, 341. 

VuMism, Sll. 

m acromegaly, 484. 

Virulence, oactenal, I. 

Vims diseases. 146-193. 
of lymphopathia venereum, l9l. 
of measles, 150. 
of nervous system, 1414-1434. 
of skin, 124^1250 
of yellow fever, 185. 
pantropic, 185. 
pneumonia, 1056 
Viruses, fillrable, 146. 
diseases due to, 146>193. 
ncurotropic, 1414 
resutance to penicillin, 7. 

Visceral crises of tabes, 1462-1465. 
Visceroptosis, 710. 

Vision, disorden of, m acromes^y 434. 
in disseminated sclerosis, 1474 1475. 
la bydrocepbs}u$ in children, 1402. 
in hypoparathyroiduoi, 504 
m encephalitis lethargica, 1416, 
m jaundice, 663 
m migraine, 1509. 

Visual word centre, 1368 
Vitamin values of foo^. 455^1 
ViUmm A, 454, 455 

daily requirement of, 454. 
ctTects of lack of, 455. 
sources of, 454. 

B* (ancunne, thiamine), 457. 
daily requirement of, 457. 
dehaency, effccu of, 457. 
m benben, 463. 
in chronic alcoholism jee, 156 
in treatment of benben. 47i 472. 
of ncunus. 1586. 1589 
B) (nboflawn), 457, 458 
complex, 457-^1. 
m ueatment of p^gra^ 474. 


Vitamin B( (pyndoxme), 459. 

Bj (nicotinamide), 458, 459. 
daily requirement of, 458. 
defiaency, effects of, 459. 

Bit (OTanocobalamm), 460. 
deficiency, results of, 460. 
in subacute combmed degeneration of 
spinal cord, 1554. 

C, 461. 

daily requirement of, 461, 
deficiency, relation to scurvy, 462. 
sources of, 461. 

T>, 455. 

daily requirement of, 455. 
deficien^, relation to nckets, 465. 
effects of overdosage of, 455 
m idiopathic steatorrhtsa, 622. 
m the Fancom syndrome, 468. 
in iTcatment of osteitis deformans, 1174. 
of osteomalacia, 1178. 
of nckets, 467, 
of tetany, 505. 

(calciferol), 455. 

D„ 455. 

E,456 

K;4S6. 

in relation to coagulation of blood, 766, 
769. 

in treatment of jaundice, 664. 
sources of, 456. 

E„ 456. 

E,, 456. 

Vltsmios, 454. 
fat-soluble, 454-456. 
wpink disease, 310. 
intemauonal standards for, 454. 
water-soluble, 457-461. 

Vitiligo, 1203. 

Vocal cords, abductor paralysis of, 950, 1356. 
complete, 951. 
funcUonal, 9S2. 
in chronic laiyngitis, 947, 
m tuberculous laryngitis) 949. 
organics 950. 
pa^ysis of, 950-953. 

Voice, clumge in, in paralysis agitans, 1512. 
in acute laryngitis, 943. 
la benben, 469, 470. 
m chrome laryngitis, 947. 
in goitre, 500. 

m progressive muscular atrophy, 15SS. 
m tetany, 504. 
in tonsillitis, 536. 
m tuberculous laryngitis, 949. 
production, faul^, 948, 

Vole bacillus m tuberculosis prophylaxis, 89. 
Volbyuia fever, 300. 

VoUmer patch test of tuberculosis^ 83, 1023 
Voluntary movement, disorders tmpainog, 
1376. 

Volvulus as cause of acute intestinal obstniC' 
bon, 650 

complicating megacolon, 648. 

Vomiting, 561. 

after ainphcnamine therapy, 220. 
as cause of alkalosis and urxmia, 1110. 
black. post.opcraUve, 597. 
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Vomiiing, cyclic, 561. 
emotional, 561 
fscal, 6S1. 

following deep X-ray therapy, 410. 
from lo^ gastric irritation, 562. 
habit, 561. 
hysterical, 561. 
m acute appendicitis, 651. 
in acute hepatic necrosis, 671. 
m acute intestinal obstruction, 651. 
in acute necrose of pancreas, 702, 
m ackee poisoning, 351. 
m bacillary dysentery, 114. 
in blackwater fever, 262. 
m cancer of the stomach, 590. 
m cardiac infarction, 844. 
in cerebellar apoplexy, 1440. 
m cerebrospinal fever, 55. 
m cholera, 134. 

in chronic duodenal ulcer, 579. 

g^tric ulcer, 577. 
in cirrhosis of the liver, 676. 
in diphtheria, 73. 
in duodenal ileus, 598. 
in epilepsy, 1500. 
in epidemic diairhoui, 615. 
in food poUontng, 121, 122, 124. 

Innstritis, 571, 572, 574. 

in hypochnunie idiopathic onsmla, 732. 

in intracranial tumour, 1386. 

in melioidosis, 133. 

in mercury poisoning, acute, 3S1. 

in migraine, 1509. 

in pentoaitis, 713, 714. 

in plague, 128. 

m pregimw, 562. 

in pyloric obstnictioa, 594. 

in sulphoiumide ^enpy, 25. 

m syphilis of the stomau, 589. 

in travel sickness, 402. 

in tuberculous meningitis, 1395. 

inuraania, 1110, 

in whooping-cough, 138, 139, 140. 
in >cllow fever, 186, 187. 
morning, in dcoholics, 356, 563. 
obstructive, 562. 
post-anassthctic, 562. 

post-operative, causing peptic ccsopbagitis 
, and ulcer, 548. 
projectile, 596. 
refle*, 561. 

sickness of Jamaica, 350. 
stercoral, 651. 
toxic, 562. 

von Bechterow’s disease, 1160. 
von Gierke’s syndrome, 452, 892. 

« disease, 748. 

von Recklinghausen’s ciiscase, 1485. 

Jon WiUcbrand’s disease, 776. 
v!??^ prenatal fracture of. 1180. 

> uiva. gi^ulonia of, in schistosomiasis, 320. 
Vulval diphtheria, 72. 

V 1 “ Ijmphopathia venereum, 192. 

Vulviiu in tj-pho^d, V04. 
senUo atrophic, 1295. 

Warbles in m>-iasis, 333. 


Warren Tay-Sachs’ disease, 14S2. 

Wwts, infective, 1301. 
juvenile, 1301. 

plantar, 1302. • 

seborrhceic, 1301. 
senile, 1301. 

Wasp sting, anaphylactic symptoms after, 

337. 

Wassermann reaction, first appearance of 
positive, 204, 205. 
in cerebrospinal fiuidj 1380. 
in Osmosis of syphUis, 204, 205. 
in syphilis of the nervous system, 1455. 
in typhus fever, 296. 
in Vincent’s angina, 537. 

Wiring, chronic, 617. 
in cceliac disease, 619. 
in nutritional mactocytic ansemia, 475. 
in pellagra, 473. 

Water and dectrolytes, disturbances of, 415- 
422. 

os vehicle of cholera infection, 133. 

of typhoid infection, 98. 
dehydration, 417. 
drinking, contamination of, 365. 
imoxicatjon, 417. 
lead contamination of, 365. 
supply in relation to goitre and cretinism, 
498, 499. 

Waterbrash, 56X 
Water gas, 358. 

Waterhouse-Fridericiisen syndrome, 511. 
Water-pock, 171. 

Watsonius watsoni, 316. 

Waxy kidney, 1131. 

Weaver’s cough, 1015. 

Weber’s compass test, 1359. 
syndrome, 1342, 1362. 
test for nerve deafness, 1351. 

Weigl’s anti-typhus vaccine, 300. 

Weigl reaction, 296. 

' Weil’s disease, 238. 

Weil-Fclix reaction in rickettsial diseases, 285, 
287, 291, 293, 294, 296, 298, 303, 304. 
Weil strain of leptospira, 238. 

Weingorfen’s syndrame, 753. 

Welders’ siderosls, 1014. 

Wens, 1303. 

Werdnig-HofCmann disease, 1565. 
Werlhoi’s disease, 771. 

Wernicke’s hemianopic pupil phenom- 
enon, 1360. 

•' Wet braia,’^ 354. 

Whipple’s disease, 632. 

Whitfield, erythema induratum of, 1261. 
WhiUow, 1321. 
diphtheritic. 72. 

Hutchinsons melanotic, 1311, 1322. 
in syringomyelia, 1547. 

^Vhooping-cougb, 137. 

eclampsia, 140. 

Widal test, 105. 
wig, sj-philiuc, 225. 

Wilson’s disease, 14S4. 

** Winged scapula,” 1568. 

Winterbottom's sign in African trypanoso- 
miasis. 271. 

Witzelsuch^ 1358. 
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Wohliiutia magni&ca, 337 
Woiilez, maladie de, 987 
Wolff ParkmsoD'Whlte syndrome, 833 
Wood’s light for diagnosis of nngwoim, 1233 
Wool-sorter’s disease, 79 
Word blindness, 1369 
in lesions of occipital lobe 1360 
pure 1368 

•deafness, 1368, 1369 
Wounds diphthena of 72 
scarlet fever after, 41 
Wnst-drop in lead palsy, 367, 1593 
Writer’s cramp, 1525 
Wucherena bancrofti, 326 

Xanthelasma palpebrarum, 1299 
malayi, 326 

Xanthelasmoidea, 1257 
Xanthme m unne 1098 
Xanthochromia, of cerebrospinal 6uid, 
1 j79 1535 

Xanihcbrythroderma perstans 1275 
Xranhoma diabeticorum, 1298 
disseminata, 
juvenile, 784 1299 
planum, 1298 
tuberosum, 1298 

Xanthomatosis, hyperchoIesteroUemic, 784 
hyperbpsnuc, 784 
normo^lesterohenuc, 783 
secondary, 1293 


Xanthomatoses of skin, 1295 
Xanthopsia, 663 

Xenopsylla cheopis, the rat flea of plag 
and typhus 127 287 
Xeroderma, 1200 
pigmentosum, 1210 

Xerophthalmia, m idiopathic steatorrha 
620 

in vitamin deficiency, 455 
Xerosis bacillus, 69 
Xerostomia, 530 
X'lrradiation in leukemia, 760 
mpruntu^am 1191 
X*ray8, injuries from, 409 
uses of in industry 409 
dcrmautu from, 410 

Yaws, 233 

Yeasts, resistance to pcmciUin, 7 
Yellow fever, 184 
Jack, 184 

Zenker’s degeneration of muscle 1169 
in typhoid, 99 
in typhus 296 

Ziehl Neclsen staining of tuberculous sput 
87 

Ziemann’s stippling in maUna parasit 
248 

Zona, 1247 

Zoster, 1247, 1419 

Zygote of malarial parasite, 247 



INFECTIOUS DISEASES 


logical protein and possibly ^ J,„n in the diet, as in parts °f 

mapoUow deficiency in B, . . e. — . „f tfie Ims, nose. 


.ylostomiasisnereiiiaj 

y follow deficiency in B, „i,ons include berpesoLthebEiJgi' 

tomplicauons and Scq“‘= malanTKpSSiZEi^S 

evclids and cornea, supraorbital nouralgi J . jj 

sMHSTn’EpBni'Vmth or without irdemaan^^es |esp , compUcanonsm^ 

oh, Uhnodl. abortion andprcmaturcbir^ y^a^ l_^gj— 


sfinSTn-iphHfisTVvith or without anlem^a^pg.^»P Ootocompheanonsr 
infections m childhood), abortran_aniprcip^_ lefrutirTnUsT^hormSaV^!!^ 
^^qunctivalJsmoirhageTISS^ntei^^^^ 

liS-morrhagcsToftic-MunUs fS 

tlic most commoa ocular The mild lesions clear up m 2 to ’ 

penetrating into the deeper ? . They frequently develop from . 

L more severe talang months M^analamb ^ 


penetrating into tne aci-pci »-« j Thev frequently develop imm . 


or enrome maiana uu»t ce 

su=otg=iriu^elatteteaseJ3^^^»»S 

?ollapL or consohdauon involving the lower ‘°’>= °f in ® ,dence of splcM' 

occurs through the capsule into the pentoncal cavity there , uajjnorrhage 

and peritoneal involvement combmed with symptoim “f ^“location of 

cases'^ with chrome malarial splenomegaly ( ague cahe spliuin ), d loM 

Seen or torsion of its pedicle may occur Bo* “J. Sh|mo?rtag= ''' 

Je .t vi.,.!-, immediate oDcration. but subcapsular nxmor b 


spleen or torsion of its pedicle may occur Horn mpmre oi ^ jnay t 

of the pedicle necessitate immediate operauon, but subcapsular hxmor b 

treated conscrvamtly by medical means m the trooics is black 

The most important sequela of malaria amongst Europeans m the p 
tew foirxr xuhirh 19 desenbed scoaratelv . and 


The most important sequela of malaria amongst Europeans m tne i' 
water fever, which is desenbed separately , imnotence 

Certain mental condiuons indudmg psychoses aphasia, sea^u^^ 
inea of memfirv have been desenbed as scquehc of long conunued m -tresaCS 


Certain mental condiUons indudmg psychoses aphasia, sexu^ ‘:„i‘ w,a Many 
loss of memory have been desenbed as scquehc of long rantmued ^ sUCSfCS 
of these arc undoubtedly functional in ongin, and associated with th 

wtswisoo of lsf( in tVio tronio« Of 


or strains of lift m the tropics ,awo.oiniis malaria or 

Diagnosis —Malana is an ardi fiimuUtor and in acute ‘ jjy and 

primary fever before penodiaty has become established, and splenom ^ j 
anxtnia have developed, a certain diagnosis can only be made by 
Otiint tii the absence or scaratV of d 


anxtnia have developed, a certain diagnosis can only be made by sSgc*, 

sites Owini, to the absence or scaraty of demonstrable parasites m tn j should 
tiueV as wcU a s thin blood films should be examined,, a nd several exammauou^ 



